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Rodney Honrada Perez
Sex: Male
Education:
Kyushu University Fukuoka Japan, Doctor of Philosophy in Microbial Technology,
March 2014
Kyushu University Fukuoka Japan, Master in Science in Bioscience and
Biotechnology, March 2011
Visayas State University, Bachelor of Science in Food Technology, March 2004

Field of Specialization
Antimicrobial Peptides
Protein Purification
Food Preservation

Lactic Acid Bacteria
Researches:

Article title: Critical fermentation factors that influence the production of multiple
bacteriocins of Enterococcus faecium NKR-5-3

Authors: Rodney H. Perez, Kohei Himeno Takeshi Zendo, Kenji Sonomoto
Publication title: Annals of Tropical Research 4(2), 2020

Abstract:

Bacteriocins from lactic acid bacteria (LAB) are industrially important compounds
that have been utilized as a safe food preservative replacing the potentially harmful
synthetic chemical preservatives, Enterococcus faecium NKR- 5-3 is a novel LAB strain
that produces five different bacteriocins’ The critical fermentation factors, such as

specific medium components and optimum incubation temperature that support the
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maximum production of multiple bacteriocins of strain NKR-5-3, were identified.
Sucrose and yeast extract were found to be the preferred carbon and nitrogen
sources for bacteriocin production of this strain, respectively. The highest bacteriocin
production was observed when strain NKR-5-3 was incubated at 25°C. At incubation
temperatures beyond 30°C, bacteriocin production was significantly reduced and
completely ceased when further raised to 40°C, These findings possess remarkable
practical implications as they can be vital in the future design of a cost-effective
production system for these bacteriocins. Such a system would address the issue of
the high production cost, which has remained the major barrier to the development
of the large-scale industrial utilization of these important compounds.

Full text available by request to the author

Article title: Molecular characterization of the possible regulation of multiple
bacteriocin production through a three-component regulatory system in
Enterococcus faecium NKR-5-3

Authors: Naoki Ishibashi, Naho Matsumoto, Rodney Honrada Perez, Shun Iwatani,
etal.

Publication title: Journal of Bioscience and Bioengineering, October 2020

Abstract:

Enterococcus faecium NKR-5-3 produces multiple-bacteriocins, enterocins
NKR-5-3A, B, C, D, and Z (Ent53A, Ent53B, Ent53C, Ent53D, and Ent53Z). However,
the biosynthetic mechanisms on how their productions are regulated are yet to be
fully understood. In silico analysis revealed putative promoters and terminators in
the enterocin NKR-5-3ACDZ gene cluster, and the putative direct repeats (5'-
ATTTTAGGATA-3") were conserved upstream of each promoter. Transcriptional
analysis by quantitative real-time polymerase chain reaction (PCR) of the
biosynthetic genes for the enterocins NKR-5-3 suggested that an inducing peptide
(Ent53D) regulates the transcription of the structure genes and corresponding
biosynthetic genes of enterocins NKR-5-3, except for Ent53B (a circular bacteriocin),
thus consequently regulating their production. Moreover, transcriptional analysis of
some knock-out mutants showed that the production of Ent53A, C, D and Z is
controlled by a three-component regulatory system (TCS) consisting of Ent53D,
EnkR (response regulator), and EnkK (histidine kinase). The production of the

circular bacteriocin Ent53B appeared to be independent from this TCS. Nevertheless,
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disrupting the TCS by deletion of a single component (enkD, enkR and enkK)
resulted in a slight increase of enkB transcription and consequently the production of
Ent53B, presumably, as an indirect consequence of the increase of available energy to
the strain NKR-5-3. Here, we demonstrate the regulatory control of the multiple
bacteriocin production of strain NKR-5-3 likely through the TCS consisting of
Ent53D, EnkR, and EnkK. The information of the sharing of the regulatory
machinery between bacteriocins in strain NKR-5-3 can be useful in its future
application such as designing strategies to effectively dispense its multiple
bacteriocin arsenal.

Full text available by request to the author

Article title: Processing and secretion of non-cognate bacteriocins by EnkT, an ABC
transporter from a multiple-bacteriocin producer, Enterococcus faecium NKR-5-3
Authors: Hirotoshi Sushida, Miyuki Sakei, Rodney Honrada Perez, Naoki Ishibashi,
etal.

Publication title: Journal of Bioscience and Bioengineering 130(6), August 2020

Abstract

EnkT is an ATP-binding cassette (ABC) transporter produced by Enterococcus
faecium NKR-5-3, which is responsible for the secretion of multiple bacteriocins;
enterocins NKR-5-3A, C, D, and Z (Ent53A, C, D, and Z). EnkT has been shown to
possess a tolerant recognition mechanism that enables it to secrete the mature
Ent53C from a chimeric precursor peptide containing the leader peptide moieties
that are derived from different heterologous bacteriocins. In this study, to further
characterize EnkT, we aimed to investigate the capacity of EnkT to recognize,
process, and secrete non-cognate bacteriocins, which belong to different subclasses of
class II. For this, the non-cognate bacteriocin precursor peptides, including enterocin
A, pediocin PA-1, lactococcin Q, lactococcin A, and lacticin Q were co-expressed with
EnkT, and thereafter, the production of the mature forms of these non-cognate
bacteriocins was assessed. Our results revealed that EnkT could potentially
recognize, process, and secrete the non-cognate bacteriocins with an exception of the
leaderless bacteriocin, lacticin Q. Moreover, the processing and secretion efficiencies
of these heterologous non-cognate bacteriocins by EnkT were further enhanced
when the leader peptide moiety was replaced with the Ent53C leader peptide
(derived from a native NKR-5-3 bacteriocin). The findings of this study describe the
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wide substrate tolerance of this ABC transporter, EnkT, that can be exploited in the
future in establishing effective bacteriocin production systems adaptive to complex
fermentation conditions common in many food systems.

Full text available by request to the author

Article title: Circular and Leaderless Bacteriocins: Biosynthesis, Mode of Action,
Applications, and Prospects

Authors: Rodney H. Perez, Takeshi Zendo, Kenji Sonomoto

Publication title: Frontiers in Microbiology, September 2018

Abstract:

Bacteriocins are a huge family of ribosomally synthesized peptides known to exhibit
a range of bioactivities, most predominantly antibacterial activities. Bacteriocins
from lactic acid bacteria are of particular interest due to the latter’s association to
food fermentation and the general notion of them to be safe. Among the family of
bacteriocins, the groups known as circular bacteriocins and leaderless bacteriocins
are gaining more attention due to their enormous potential for industrial application.
Circular bacteriocins and leaderless bacteriocins, arguably the least understood
groups of bacteriocins, possess distinctively peculiar characteristics in their
structures and biosynthetic mechanisms. Circular bacteriocins have N-to-C- terminal
covalent linkage forming a structurally distinct circular peptide backbone. The
circular nature of their structures provides them superior stability against various
stresses compared to most linear bacteriocins. The molecular mechanism of their
biosynthesis, albeit has remained poorly understood, is believed to possess huge
application prospects as it can serve as scaffold in bioengineering other biologically
important peptides. On the other hand, while most bacteriocins are synthesized as
inactive precursor peptides, which possess an N-terminal leader peptide attached to
a C-terminal propeptide, leaderless bacteriocins are atypical as they do not have an
N-terminal leader peptide, hence the name. Leaderless bacteriocins are active right
after translation as they do not undergo any post-translational processing common
to other groups of bacteriocins. This “simplicity” in the biosynthesis of leaderless
bacteriocins offers a huge commercial potential as scale-up production systems are
considerably easier to assemble. In this review, we summarize the current studies of
both circular and leaderless bacteriocins, highlighting the progress in understanding

their biosynthesis, mode of action, application and their prospects.
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Full text available by request to the author

Article title: Mutations near the cleavage site of enterocin NKR-5-3B prepeptide
reveal new insights into its biosynthesis

Authors: Rodney Honrada Perez, Haruki Sugino, Naoki Ishibashi, Takeshi Zendo, et
al.

Publication title: Microbiology in Press (4), January 2017

Abstract:

Enterocin NKR-5-3B is a 64-residue novel circular bacteriocin synthesized from an
87-residue prepeptide. Albeit through a still unknown mechanism, the EnkB1234
biosynthetic enzyme complex processes the prepeptide to yield its mature active,
circular form. To gain insights into the key region/residue that plays a role in Ent53
maturation, several mutations near the cleavage site on the precursor peptide were
generated. The interaction of the precursor peptide and EnkB1234 appeared to be
hydrophobic in nature. At the Leul position, only mutations with helix structure-
promoting hydrophobic residues (Ala, Ile, Val, or Phe) were able to yield the mature
Ent53B derivative. In this study, we also highlight the possible conformation-
stabilizing role of the Ent53B leader peptide on the precursor peptide for its
interaction with its biosynthetic enzyme complex. Any truncations of the leader
peptide moiety interfered in the processing of the prepeptide. However, when
propeptides of other circular bacteriocins (circularin A, leucocyclicin Q, or
lactocyclicin Q) were cloned at the C-terminus of the leader peptide, EnkB1234 could
not process them to yield a mature bacteriocin. Taken together, these findings offer
new perspectives in our understanding of the possible molecular mechanism of the
biosynthesis of this circular bacteriocin. These new perspectives will help advance
our current understanding to eventually elucidate circular bacteriocin biosynthesis.
Understanding the biosynthetic mechanism of circular bacteriocins will materialize
their application potential.

Full text available by request to the author

Article title: Nutrition-adaptive control of multiple-bacteriocin production by
Weissella hellenica QU 13

Authors: Yoshimitsu Masuda, Rodney Honrada Perez, Takeshi Zendo, Kenji
Sonomoto

Publication title: Journal of Applied Microbiology 120(1), November 2015
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Abstract:

Aim: To analyze nutrition-adaptive multiple-bacteriocin production by Weissella
hellenica QU 13 METHODS AND RESULTS: Weissella hellenica QU 13 produces two
leaderless bacteriocins, weissellicins Y and M. Their production was studied in MRS
and APT media by quantification analyses with liquid chromatography mass
spectrometry (LC/MS), while transcriptional analysis of biosynthetic genes was
performed by real time reverse transcription (RT)-PCR. Weissellicin Y production
was higher in MRS culture than in APT culture, while weissellicin M production was
higher in APT culture than in MRS culture. APT medium contains a higher amount
of thiamine than MRS medium, to enhance the growth of heterofermentative lactic
acid bacteria. Therefore, thiamine addition to MRS culture enhanced the growth of
W. hellenica QU 13; consequently, weissellicin Y production was decreased, while
weissellicin M production was not affected. Furthermore, real time RT-PCR analyses
indicated that the transcriptional trends of their respective structural genes, welY
and welM, were different from each other, and that these two genes' transcriptions
responded to nutrition conditions. Conclusion: W. hellenica QU 13 was
demonstrated to control weissellicins Y and M production based on nutrition
conditions. In addition, differential expression behavior of weissellicins Y and M
indicates that each of them would have separate roles to adapt to different
environmental situations. Significance and impact: This is the first report that
describes nutrition-adaptive multiple-bacteriocin production, in which thiamine
inhibits bacteriocin production while it enhances the growth of the producer strain.

Full text available by request to the author

Article title: Functional Analysis of Genes Involved in the Biosynthesis of Enterocin
NKR-5-3B, a Novel Circular Bacteriocin

Authors: Rodney Honrada Perez, Naoki Ishibashi, Tomoko Inoue, Kohei Himeno, et
al.

Publication title: Journal of Bacteriology, October 2015

Abstract:

Importance: In addition to their potential application as food preservatives, circular
bacteriocins are now considered as possible alternatives to therapeutic antibiotics
due to their exceptional stability conferred by their circular structure. The successful

practical application of circular bacteriocins will become possible only if the

6
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molecular details of their biosynthesis are fully understood. Results of the present
study offer a new perspective on the possible mechanism of circular bacteriocin
biosynthesis. In addition, since some enterococcal strains are associated with
pathogenicity, virulence, and drug-resistance, the establishment of the first multi-
genus host heterologous production of Ent53B has a very high practical significance
as it widens the area of possible Ent53B applications.

Full text available by request to the author

Article title: Bacteriocins from Lactic Acid Bacteria: A Review of Biosynthesis, Mode
of Action, Fermentative Production, Uses, and Prospects

Authors: Rodney Honrada Perez, Maria Teresa M. Perez, Francisco B. Elgado
Publication title: International Journal of Philippine Science and Technology 8(2),
2015

Abstract:

Bacteriocins are antimicrobial peptides that help bacteria fight competing
bacteria in

microecological systems. Bacteriocins of lactic acid bacteria (LAB) have
attracted much interest in recent years because of their properties that make them
suitable as natural food preservatives against specific food pathogens, and as
possible supplement to antibiotics against drug resistant bacterial strains.
LAB bacteriocins are generally classified into the lantibiotics and non-lantibiotics, the
latter divided into four sub-groups. To date, only nisin and to a lesser extent,
pediocin are the commercially applied bacteriocins for food use. Clinical applications
are still limited to animal health. One of the more exciting prospects on the use of
bacteriocins is the possibility of subjecting them to bioengineering to either increase
antimicrobial activity or further specify their target microorganism. The latter
would make it less damaging to the natural gut microflora, which is a common
drawback of conventional antibiotic therapy. This paper focuses on the nature,
biology, and applications of bacteriocins based on knowledge gained abroad
and in the Philippines during the last two decades

Full text available by request to the author

Article title: Two putatively novel bacteriocins active against Gram-negative food

borne pathogens produced by Weissella hellenica BCC 7293
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Authors: Weerapong Woraprayote, Laphaslada Pumpuang, Amonlaya
Tosukhowong, Sittiruk Roytrakul, Rodney Honrada Perez, Takeshi Zendo, Kenji
Sonomoto, Soottawat Benjakul, Wonnop Visessanguan

Publication title: Food Control 55, September 2015

Abstract: No abstract
Full text available by request to the author

Article title: Identification, Characterization, and Three-Dimensional Structure of the
Novel Circular Bacteriocin, Enterocin NKR-5-3B, from Enterococcus faecium
Authors: Kohei Himeno, Johan Rosengren, Tomoko Inoue, Rodney Honrada Perez,
et al.

Publication title: Biochemistry 54(31), July 2015

Abstract:

Enterocin NKR-5-3B, one of the multiple bacteriocins produced by Enterococcus
faecium NKR-5-3, is a 64 aa novel circular bacteriocin that displays broad-spectrum
antimicrobial activity. Here we report the identification, characterization, and three-
dimensional NMR solution structure determination of enterocin NKR-5-3B.
Enterocin NKR-5-3B is characterized by four helical segments that enclose a compact
hydrophobic core, which together with its circular backbone, impart high stability
and structural integrity. We also report the corresponding structural gene, enkB,
which encodes an 87 aa precursor peptide that undergoes a yet to be described
enzymatic processing that involves adjacent cleavage and ligation of Leu24 and
Trp87 to yield the mature (circular) enterocin NKR-5-3B.

Full text available by request to the author

Article title: Enterocin F4-9, a Novel O-Linked Glycosylated Bacteriocin
Authors: Mohamed Maky, Naoki Ishibashi, Takeshi Zendo, Rodney Honrada Perez,
et al. Publication title: Applied and Environmental Microbiology 81(14), May 2015

Abstract:

Enterococcus faecalis F4-9 isolated from Egyptian salted-fermented fish produces a
novel bacteriocin, termed enterocin F4-9. Enterocin F4-9 was purified from the
culture supernatant by three steps, and its molecular mass was determined to be

5516.6 Da by mass spectrometry. Amino acid and DNA sequencing showed that the
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prepeptide consists of 67 amino acid residues, with a leader peptide containing a
double glycine cleavage site to produce a 47-amino-acid mature peptide. Enterocin
F4-9 is modified by two molecules of N-acetylglucosamine $3-O-linked to Ser37 and
Thr46. The O-linked N-acetylglucosamine moieties are essential for the antimicrobial
activity of enterocin F4-9. Further analysis of the enterocin F4-9 gene cluster
identified enfC, which has high sequence similarity to a glycosyltransferase. The
antimicrobial activity of enterocin F4-9 covered a limited range of bacteria, including,
interestingly, a gram-negative strain, E. coli JM109. Enterocin F4-9 is protease-
sensitive, active at a wide pH range, and moderately resistant to heat.

Full text available by request to the author

Article title: Purification and characterization of a novel plantaricin, KL-1Y, from
Lactobacillus plantarum KL-1
Authors: Kittaporn Rumjuankiat, Rodney Honrada Perez, Pilasombut Komkhae,
Suttipun Keawsompong, et al.

Publication title: World Journal of Microbiology and Biotechnology 31(6), April 2015

Abstract:

Three bacteriocins from Lactobacillus plantarum KL-1 were successfully purified
using ammonium sulfate precipitation, cation-exchange chromatography and
reverse-phase HPLC. The bacteriocin peptides KL-1X, -1Y and -1Z had molecular
masses of 3053.82, 3498.16 and 3533.16 Da, respectively. All three peptides were
stable at pH 2-12 and 25 °C and at high temperatures of 80 and 100 °C for 30 min and
121 °C for 15 min. However, they differed in their susceptibility to proteolytic
enzymes and their inhibition spectra. KL-1Y showed broad inhibitory activities
against Gram-positive and Gram-negative bacteria, including Salmonella enterica
serovar Enteritidis DMST 17368, Pseudomonas aeruginosa ATCC 15442, P.
aeruginosa ATCC 9027, Escherichia coli O157:H7 and E. coli ATCC 8739. KL-1X and
-1Z inhibited only Gram-positive bacteria. KL-1X, KL-1Y and KL-1Z exhibited
synergistic activity. The successful amino acid sequencing of KL-1Y had a
hydrophobicity of approximately 30 % and no cysteine residues suggested its
novelty, and it was designated "plantaricin KL-1Y". Plantaricin KL-1Y exhibited
bactericidal activity against Bacillus cereus JCM 2152(T). Compared to nisin, KL-1Y
displayed broad inhibitory activities of 200, 800, 1600, 800, 400 and 400 AU/mL
against the growth of Bacillus coagulans JCM 2257(T), B. cereus JCM 2152(T), Listeria



Specialized Philippine Enterprise Reference of Experts and Scientists Volume 5 No.1 June 2021

innocua ATCC 33090(T), Staphylococcus aureus TISTR 118, E. coli O157:H7 and E.
coli ATCC 8739, respectively, whereas nisin had similar activities against only B.
coagulans JCM 2257(T) and B. cereus JCM 2152(T). Therefore, the novel plantaricin
KL-1Y is a promising antimicrobial substance for food safety uses in the future.

Full text available by request to the author

Article title: Novel bacteriocins from lactic acid bacteria (LAB): Various structures
and applications

Authors: Rodney Honrada Perez, Takeshi Zendo, Kenji Sonomoto

Publication title: Microbial Cell Factories 13 (Supplement I), August 2014

Abstract:

Bacteriocins are heat-stable ribosomally synthesized antimicrobial peptides
produced by various bacteria, including food-grade lactic acid bacteria (LAB). These
antimicrobial peptides have huge potential as both food preservatives, and as next-
generation antibiotics targeting the multiple-drug resistant pathogens. The
increasing number of reports of new bacteriocins with unique properties indicates
that there is still a lot to learn about this family of peptide antibiotics. In this review,
we highlight our system of fast tracking the discovery of novel bacteriocins,
belonging to different classes, and isolated from various sources. This system
employs molecular mass analysis of supernatant from the candidate strain, coupled
with a statistical analysis of their antimicrobial spectra that can even discriminate
novel variants of known bacteriocins. This review also discusses current updates
regarding the structural characterization, mode of antimicrobial action, and
biosynthetic mechanisms of various novel bacteriocins. Future perspectives and
potential applications of these novel bacteriocins are also discussed.

Full text available by request to the author

Article title: Gene Cluster Responsible for Secretion of and Immunity to Multiple
Bacteriocins, the NKR-5-3 Enterocins

Authors: Naoki Ishibashi, Kohei Himeno, Yoshimitsu Masuda, Rodney Honrada
Perez, et al.

Publication title: Applied and Environmental Microbiology 80(21), August 2014

Abstract

10
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Enterococcus faecium NKR-5-3, isolated from Thai fermented fish, is characterized
by the unique ability to produce five bacteriocins, namely, enterocins NKR-5-3A, -B,
-C, -D, and -Z (Ent53A, Ent53B, Ent53C, Ent53D, and Ent53Z). Genetic analysis with
a genome library revealed that the bacteriocin structural genes (enkA [ent53A], enkC
[ent53C], enkD [ent53D], and enkZ [ent53Z]) that encode these peptides (except for
Ent53B) are located in close proximity to each other. This NKR-5-3ACDZ
(Ent53ACDZ) enterocin gene cluster (approximately 13 kb long) includes certain
bacteriocin biosynthetic genes such as an ABC transporter gene (enkT), two
immunity genes (enklaz and enklc), a response regulator (enkR), and a histidine
protein kinase (enkK). Heterologous-expression studies of enkT and AenkT mutant
strains showed that enkT is responsible for the secretion of Ent53A, Ent53C, Ent53D,
and Ent53Z, suggesting that EnkT is a wide-range ABC transporter that contributes
to the effective production of these bacteriocins. In addition, Enklaz and Enklc were
found to confer self-immunity to the respective bacteriocins. Furthermore,
bacteriocin induction assays performed with the AenkRK mutant strain showed that
EnkR and EnkK are regulatory proteins responsible for bacteriocin production and
that, together with Ent53D, they constitute a three-component regulatory system.
Thus, the Ent53ACDZ gene cluster is essential for the biosynthesis and regulation of
NKR-5-3 enterocins, and this is, to our knowledge, the first report that demonstrates
the secretion of multiple bacteriocins by an ABC transporter.

Full text available by request to the author

Article title: Monitoring of the multiple bacteriocin production by Enterococcus
faecium NKR-5-3 through a developed liquid chromatography and mass
spectrometry-based quantification system

Authors: Rodney Honrada Perez, Kohei Himeno, Naoki Ishibashi, Yoshimitsu
Masuda, et al.

Publication title: Journal of Bioscience and Bioengineering 114(5), July 2012

Abstract:

Enterococcus faecium NKR-5-3 produces four antimicrobial peptides referred here as
enterocins NKR-5-3A, B, C and D. A two-step electrospray ionization-liquid
chromatography and mass spectrometry (ESI-LC/MS)-based quantification system
was developed to monitor its multiple bacteriocin production profiles, which is

essential in understanding the complex production regulation mechanism of strain

11
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NKR-5-3. The developed ESI-LC/MS-based quantification system can easily monitor
the multiple bacteriocin production of this strain. Using the developed system, the
production of enterocin NKR-5-3B was found to be not as variable as those of the
other enterocins in different cultivation media. Production of enterocin NKR-5-3B
was also found to have a wider optimum incubation temperature (20-30°C) than
enterocins NKR-5-3A, C and D (25°C). Furthermore, at least 2 nM of the bacteriocin-
like inducing peptide, enterocin NKR-5-3D, regulated the production of NKR-5-3
enterocins except enterocin NKR-5-3B. These findings taken together suggest that
enterocin NKR-5-3B has an independent production regulation mechanism from the
other NKR-5-3 enterocins. The developed system could effectively pin-point the
production profiles of the multiple bacteriocins of E. faecium NKR-5-3 under
different fermentation conditions.

Full text available by request to the author

Article title: Purification and Characterization of Multiple Bacteriocins and an
Inducing Peptide Produced by Enterococcus faecium NKR-5-3 from Thai Fermented
Fish

Authors: Naoki Ishibashi, Kohei Himeno, Koji Fujita, Yoshimitsu Masuda, et al.
Publication title: Bioscience Biotechnology and Biochemistry 76(5), May 2012

Abstract:

Enterocins NKR-5-3A, B, C, and D were purified from the culture supernatant of
Enterococcus faecium NKR-5-3 and characterized. Among the four purified
peptides, enterocin NKR-5-3A (5242.3 Da) was identical to brochocin A, produced by
Brochothrix campestris ATCC 43754, in mature peptides, and its putative synergistic
peptide, enterocin NKR-5-3Z, was found to be encoded in ent53Z downstream of
ent53A, encoding enterocin NKR-5-3A. Enterocin NKR-5-3B (6316.4 Da) showed a
broad antimicrobial spectrum, and enterocin NKR-5-3C (4512.8 Da) showed high
activity against Listeria. Enterocin NKR-5-3D (2843.5 Da), showing high homology to
an inducing peptide produced by Lactobacillus sakei 5, induced the production of
the enterocins. The enterocins showed different antimicrobial spectra and intensities.
E. faecium NKR-5-3 concomitantly produced enterocins NKR-5-3A, B, C, and D
which probably belong to different classes of bacteriocins. Furthermore, NKR-5-3
production was induced by enterocin NKR-5-3D.

Full text available by request to the author

12



Specialized Philippine Enterprise Reference of Experts and Scientists Volume 5 No.1 June 2021

Article title: Characterization and identification of weissellicin Y and weissellicin M,
novel bacteriocins produced by Weissella hellenica QU 13

Authors: Yoshimitsu Masuda, Takeshi Zendo, N. Sawa, Rodney Honrada Perez, et
al.

Publication title: Journal of Applied Microbiology 112(1), January 2012

Abstract:

To identify and characterize novel bacteriocins from Weissella hellenica QU 13.
Weissella hellenica QU 13, isolated from a barrel used to make Japanese pickles,
produced two novel bacteriocins termed weissellicin Y and weissellicin M. The
primary structures of weissellicins Y and M were determined, and their molecular
masses were determined to be 4925 12 and 4968 40 Da, respectively. Analysis of the
DNA sequence encoding the bacteriocins revealed that they were synthesized and
secreted without N-terminal extensions such as leader sequences or sec signal
peptides. Weissellicin M showed significantly high and characteristic homology with
enterocins L50A and L50B, produced by Enterococcus faecium L50, while
weissellicin Y showed no homology with any other known bacteriocins. Both
bacteriocins showed broad antimicrobial spectra, with especially high antimicrobial
activity against species, which contaminate pickles, such as Bacillus coagulans, and
weissellicin M showed relatively higher activity than weissellicin Y. Furthermore, the
stability of weissellicin M against pH and heat was distinctively higher than that of
weissellicin Y. Weissella hellenica QU 13 produced two novel leaderless bacteriocins,
weissellicin Y and weissellicin M, and weissellicin M exhibited remarkable potency
that could be employed by pickle-producing industry. This study is the first report,
which represents a complete identification and characterization of novel leaderless
bacteriocins from Weissella genus.

Full text available by request to the author

Article title: Production of acidophilus milk enriched with purees from colored
sweet potato (Ipomea batatas Linn.) varieties
Authors: Rodney Honrada Perez and Julie Tan

Publication title: Annals of Tropical Research 28(1), January 2005

Abstract:
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Probiotic foods and drinks are becoming more popular nowadays.
Probiotic foods are foods that contain health-promoting microorganisms. The
beneficial effects of probiotics may be mediated by a direct antagonistic effect against
specific groups of organisms, resulting in a decrease in their metabolism or by
stimulation of immunity. Acidophilus milk enriched with purees from kinampay and
RC-2000 sweetpotato
varieties was developed.

Acidophilus milk is a probiotic drink, which is a product of milk
fermentation by the bacteria Lactobacillus acidophilus.The fermented milk has been
reported to have therapeutic value for suppressing toxin-producing organisms in the
intestine of human.

The sugar level and product acceptability of the developed product was
evaluated through sensory evaluation, and a proximate composition of the product
was determined by proximate analysis.

It was found out that at 1% and 10% levels of inocula of the starter culture,
the change in Total Titratable Acidity (TTA) of acidophilus milk was the same, hence,
1% inoculum was found practical in the production of acidophilus milk.
Findings from previous experiments show that the maximum number of viable cells
can be maintained at TTA and pH of 0.65% and 4.7 respectively (Reed, 1982). Basing
on that research finding, those acidity values were used as the target optimum
conditions. The optimumProduction of acidophilus milk enriched with purees from
colored sweetpotato varieties incubation time was found to be at 16 hours at 37
0C for plain acidophilus milk and 14 hours for acidophilus milk enriched with
Kinampay and RC-2000 purees before incubation.

The developed acidophilus milk was found to be more acceptable using
6.25% sugar level.

The addition of sweet potato puree to the acidophilus milk generally
improved the sensory qualities and proximate composition of the product. It
reduced the moisture content and increased the ash and protein contents of the
products.

Full text available by request to the author
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Researches:

Article title: Synthesis and characterization of mordenite-type zeolites via
hydrothermal method using silica gel and sodium aluminate as Si and Al sources at
varying temperature

Authors: Mon Bryan Zambale Gili, Marlon T. Conato

Publication title: Journal of Physics Conference Series 1191:012038, March 2019

Abstract:

Mordenite-type zeolites were prepared via hydrothermal method using silica gel and
sodium aluminate as Si and Al sources respectively. The temperature was varied
from 150 °C up to 190 °C to determine the minimum temperature to obtain
crystalline mordenite using a 23 mL Teflon-lined stainless-steel autoclave. The

samples were characterized using XRD, FTIR and SEM. With the given experimental
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conditions, mordenite-type zeolites with good crystallinity and excellent purity were
produced at 190 °C. Amorphous materials with notable peaks that correspond to
mordenite planes were produced at 170 °C. The sample produced at 150°C was
completely amorphous. FTIR revealed that all the three samples contain bands
associated to aluminosilicate vibrational groups. However, a significant decrease in
the intensities of vibration bands associated to hydroxyl (HO") stretching and water
bending were observed as the temperature is decreased. From the SEM, the sample
treated at 190°C was composed of particles with strikingly linear edges having an
average grain size of ~38.0 um. Most particles are hexagonal in shape. Particle
components of the samples synthesized at 170 °C and 150 °C have irregular sizes and
shapes.

Full text available by request to the author

Article title: Adsorption uptake of Philippine natural zeolite for Zn 2+ ions in
aqueous solution

Authors: Mon Bryan Zambale Gili, L. Olegario-Sanchez, Marlon T. Conato
Publication title: Journal of Physics Conference Series 1191-:012042, March 2019

Abstract:

The Philippine natural zeolite (PNZ) was characterized and subjected to Zn?"
adsorption tests in aqueous solutions to determine its adsorption uptake and to
understand its adsorption behaviour. The PNZ was characterized using XRD, SEM,
BET-analysis and TG-DTA. XRD showed significant peaks indexed to natural
mordenite-type zeolite along with other natural zeolites and minerals. SEM
micrographs revealed a rough and corrugated surface morphology of the sample.
BET physisorption analysis showed a surface area of 222.63 m?/g. From the
analytical tests report given by the supplier, the Si/ Al ratio (SAR) was computed to
be equal to 4.29 based on the silica and alumina content of the PNZ. Adsorption
kinetic and thermodynamic studies were done to determine the adsorption
mechanism and adsorption capacity of PNZ for Zn?" ions in aqueous solution. From
the adsorption kinetic curve, the PNZ attained chemical equilibrium after 50 min.
Pseudo-second-order kinetic model was the most applicable kinetic model providing
the highest correlation with the data. Langmuir model better described the

adsorption isotherm of the PNZ than Freundlich model. The theoretical maximum
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cation exchange capacity of PNZ was computed as 27.17 mg Zn?" /g according to the

Langmuir model.

Full text available by request to the author

Article title: Facile Fabrication of a Potential Slow-Release Fertilizer Based on
Oxalate-Phosphate-Amine Metal-Organic Frameworks (OPA-MOFs)

Authors: Ken Aldren Sumaya Usman, Salvador Buenviaje, Yasmin Edafiol, Marlon T.
Conato, et al.

Publication title: Materials Science Forum 936:14-19, October 2018

Abstract:

This work demonstrates a simple, reproducible and scalable method of producing a
potential slow-release fertilizer material. In this study, oxalate-phosphate-amine
metal organic frameworks (OPA-MOFs) powder was synthesized from the
hydrothermal treatment of ferric chloride (FeCl 3 *6H 2 O), orthophosphoric acid (H
3 PO 4), oxalic acid dihydrate (H2 C2 O 4 *2H 2 O), and a common fertilizer, urea
(CO(NH 2) 2). Being a structure directing agent (SDA)-type of MOF, the material is
expected to slowly release urea via cation exchange, and eventually trigger the
collapse of the framework, thus resulting to the subsequent release of the phosphates
and iron-oxalate complexes. Elemental analysis revealed that the synthesized
samples contains a promising amount of incorporated nitrogen and phosphorus. In
this particular study, increasing in the amount of urea during the synthesis however
revealed minimal change in the %N in the final product which tells us that
maximum loading has already been achieved. P and N release experiments shall still
be done both in vitro and in actual soil samples to monitor the release delivery
kinetics and efficiency of the OPA-MOFs for fertilizer release applications.

Full text available by request to the author

Article title: Organic-Free Synthesis of a Highly Siliceous Faujasite Zeolite with
Spatially-Biased Q 4 ( n Al) Si Speciation

Authors: Matthew D. Oleksiak, Koki Muraoka, Ming-Feng Hsieh, Marlon T. Conato,
et al.

Publication title: Angewandte Chemie International Edition 129(43), September
2017

Abstract:
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Designing zeolites with tunable composition and acid siting is a significant challenge
for applications in adsorption and catalysis. In their Communication (DOI: 10.1002/
anie.201702672), W. Chaikittisilp, J. D. Rimer, and co-workers report on the synthesis
of high-silica faujasite (HOU-3) with a Si/ Al ratio of 3 and show that the Al locations
within the structure are biased and not random.

Full text available by request to the author

Article title: Oxidative Coupling of Methane over Mixed Metal Oxide Catalysts:
Steady State Multiplicity and Catalyst Durability

Authors: Geofrey Goldwin Jeba, Marlon T. Conato. Jeffrey D. Rimer, Michael P.
Harold

Publication title: Chemical Engineering Journal 331, August 2017

Abstract:

Exothermic heat effects are a crucial factor in determining the performance and
stability of catalysts for the oxidative coupling of methane (OCM). Fixed bed
temperature rise, steady state multiplicity, and catalyst durability are investigated
over a range of feed conditions for the mixed metal oxides Cs/Sr/MgO, Cs/Ba/
MgO, Cs/Sr/La203, and Na2WO4-Mn/SiO2. A comparison with previous studies
on doped metal oxides catalysts for OCM clearly indicates that doping not only
improves the performance but also significantly improves the catalyst stability. We
experimentally demonstrate for the first time hysteresis behavior for Cs/Sr/La203
powder catalyst. Our results show that the catalyst stability depends on the
magnitude of temperature rise in the catalyst bed. At a lower space velocity of 3,600
cc/h/g, the catalysts exhibit moderate temperature rise (<50 °C) at complete O2
conversion and sustained activity for extended time-on-stream (50-72 h). The
performance of Cs/Sr/MgO and Cs/Ba/MgO are comparable to Na2WO4-Mn/
Si02 (~19% C2+ yield). While Cs/Sr/La203 activates at lower temperature, its
maximum C2+ yield (~14%) is lower. At a higher space velocity of 14,400 cc/h/g, a
significant temperature rise of ~300 °C and ignition-extinction behavior is
encountered. Under these demanding conditions, improved OCM performance is
observed for Na2WO4-Mn/SiO2 (35% methane conversion, C2+ selectivity 60%) but
the catalyst deactivates due to the high bed temperature (930 °C). In comparison,
methane conversion of ~25% and C2+ selectivity of ~38% is observed for Cs/Sr/

La203 at a feed temperature of 395 °C. Despite a bed temperature of 830 °C, the Cs/
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Sr/La203 catalyst is stable for 50 h. The findings show the importance of heat effects
in both promoting OCM catalyst performance and leading to deleterious catalyst
deactivation.

Full text available by request to the author

Article title: Synthesis Strategies for Ultrastable Zeolite GIS Polymorphs as Sorbents
for Selective Separations

Authors: Matthew D. Oleksiak, Arian Ghorbanpour, Marlon T. Conato, B. Peter
McGrail, et al.

Publication title: Chemistry- A European Journal 22(45), October 2016

Abstract:

New approaches to tailor the synthesis of zeolite polymorphs can lead to
breakthroughs in applications spanning from separations to adsorption. A
comparison of small-pore zeolite GIS polymorphs P1 and P2 revealed marked
differences in their thermal stability. Moreover, adsorption experiments and DFT
studies collectively showed that GIS polymorphs are promising materials for
selective separation of small molecules.

Full text available by request to the author

Article title: Nucleation of FAU and LTA Zeolites from Heterogeneous
Aluminosilicate Precursors

Authors: Matthew D. Oleksiak, Jennifer Soltis, Marlon T. Conato, R. Lee Penn,
Jetfrey D. Rimer

Publication title: Chemistry of materials 28(14), June 2016

Abstract:

The nucleation of many natural, biogenic, and synthetic crystals involves the initial
formation of metastable precursors that provides a kinetic pathway for an
amorphous-to-crystalline transformation. This nonclassical mechanism is believed to
be the dominant crystallization pathway for microporous zeolites. Despite
significant research on zeolite growth mechanisms, molecular level details regarding
the assembly, physicochemical properties, and structural evolution of amorphous
(alumino)silicate precursors remain elusive. Here we use a combination of
diffraction, scattering, and microscopy techniques to characterize the amorphous

precursors that assemble and evolve during the synthesis of zeolites FAU and LTA -
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two materials that are widely used in commercial applications such as catalysis,
adsorption, separations, and ion-exchange. Nucleation occurs by a two-step
mechanism involving the initial formation of aggregates that serve as heterogeneous
sites for nucleation. Using commercially-relevant colloidal silica as a reagent, we
observe that precursors are comprised of heterogeneous silica and alumina domains
due in part to the negligible dissolution of silica during room temperature aging.
This indicates substantial Si-O-Si bond breakage must occur during hydrothermal
treatment with concomitant exchange of soluble alumina species to achieve a final
crystalline product with Si/ Al ratio = 1.0 - 2.5. All syntheses were performed with
molar compositions of Si/ Al > 2.0, which favors the formation of FAU; however, we
observe that certain growth conditions are capable of creating a “false” environment
(i.e., Al-rich regions) that favors LTA nucleation, followed by intercrystalline
transformation to FAU. Time-resolved ex situ transmission electron microscopy of
extracted solids during zeolite crystallization indicates that nucleation occurs on the
exterior surface of precursors. This observation is consistent with our proposed
hypothesis that posits exterior surfaces are more energetically favorable sites for
nucleation compared to the particle interior on the basis of confinement effects.
Given that numerous zeolite syntheses involve the initial formation of metastable
precursors with heterogeneous composition, the pathway for nucleation proposed in
this study may prove to be generalizable to other zeolite structures and related
materials.

Full text available by request to the author

Article title: Framework Stabilization of Si-Rich LTA Zeolite Prepared in Organic-
Free Media

Authors: Marlon T. Conato, Matthew D. Oleksiak, B. Peter McGrail, Radha Kishan
Motkuri, et al.

Publication title: Chemical Communications 51(2), October 2014

Abstract:

Zeolite HOU-2 (LTA type) is prepared with the highest silica content (Si/Al = 2.1)
reported for Na-LTA zeolites without the use of an organic structure-directing agent.
The rational design of Si-rich zeolites has the potential to improve their thermal
stability for applications in catalysis, gas storage, and selective separations.

Full text available by request to the author
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Article title: Control of nucleation and crystal growth kinetics of MOF-5 on
functionalized gold surfaces

Authors: Marlon T. Conato and Allan J. Jacobson

Publication title: Microporous and Mesoporous Materials 175, July 2013

Abstract:

Self-assembled monolayers (SAMs) on gold (Au) substrates have been used to
prepare metal-organic framework (MOF) thin films. Both highly-oriented single
crystals (~100 um) and dense films of zinc terephthalate (MOF-5) were grown by
room-temperature pretreatment of Au-SAM substrates with Zn2+ ions to control
nucleation and crystal growth in MOF-5 synthesis solutions. The particle size
distribution in the film samples (1 x 104-5 x 104 um2) was determined by image
analysis of optical micrographs collected at different times during crystallization in
order to study the crystal growth kinetics. An induction period of 2-3 d was
observed before the onset of crystal growth. The crystal sizes saturate at a mean
cross sectional area of 2.0-2.5 x 104 pm?2.

Full text available by request to the author

Article title: Synthesis and crystal structures of complexes based on the ligand
meso-1,4-phenylenebis(hydroxyacetic acid)

Authors: Marlon T. Conato, Xiqu Wang, Allan J. Jacobson

Publication title: Inorganica Chimica Acta 401, May 2013

Abstract:

The syntheses and crystal structures of compounds based on the ligand 1,4-
phenylenebis (hydroxyacetic acid) (H2L) are reported for the first time. Three chain
structures based on H2L and divalent metal cations were synthesized and
characterized and their structures determined by single-crystal X-ray diffraction. The
compounds PbL (1), CoL(H20)2 2H20 (2), and ZnL(H20)2 2H20O (3) have similar
infinite chains of metal centers bridged by 1,4-phenylenebis(hydroxyacetic acid). The
coordination spheres of the transition metal ions are completed by coordinating
water molecules in the isostructural compounds 2 and 3. The non-covalent
secondary bonding requirement of Pb2+ in 1 and interchain hydrogen bonds in 2
and 3 lead to different packing of the chains.

Full text available by request to the author
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Article title: Microporous, Homochiral Structures Containing Iron Oxo-Clusters
Supported by Antimony (IlI) Tartrate Scaffolds

Authors: Qiang Gao, Xiqu Wang, Marlon T. Conato, Tatyana Makarenko, et al.
Publication title: Crystal Growth & Design 11(10), October 2011

Abstract:

A chiral cluster compd., dipotassium bis-(p-tartrato)-diantimony(II), K2Sb2L2 (H4L
= L-tartaric acid), was used as a secondary building unit to react with Fe(III)
perchlorate and Fe(Il) sulfate in H20 and DMF in the presence of NaN(CN)2 or 4,4'-
bipyridine. Three distinct homochiral structures were obtained: H3Na7[Fe4Sb6(u4-
0)6(u3-0)2(L-tartrate)6] 14H20 (1), H5K3[Me2NH2]2[Fe7Sb6(u4-0)6(u3-0)2(L-
tartrate)6]2 28H20 (2), and Na3K5[Me2NH2]4[Fe6Sb6(u4-0)6(n3-0)2(L-
tartrate)6]2 30H20O (3). All of these compds. contain Fe oxo-clusters sandwiched by
Sb3(u3-O)(L-tartrate)3 SBUs. 1 Consists of isolated [Fe4Sb6(u4-O)6(u3-O)2(L-
tartrate)6]10- clusters, which are interconnected by Na+ ions into 2-dimensional
homochiral layers. The structure of 2 features [Fe7Sb6(u4-O)6(u3-O)2(L-tartrate)6]5-
clusters. The clusters are further linked into neg. charged honeycomb layers. Both
types of clusters are found in 3 and are also assembled into neg. charged honeycomb
layers. The accessibility of the microporosity of 2 was demonstrated by adsorption of
2-butanol. The magnetic properties of the compds. were measured from 5 to 300 K
and indicate predominantly antiferromagnetic exchange interactions. [on
SciFinder(R)]

Full text available by request to the author

Article title: Amine-Templated Anionic Metal-Organic Frameworks with the 4,4 '-
(Hexafluoroisopropylidene) Bis(benzoic acid) Ligand

Authors: Xiqu Wang, Lumei Liu, Marlon Conato, Allan J. Jacobson

Publication title: Crystal Growth & Design 11(6), July 2011

Abstract:

Three compds. with anionic metal-org. frameworks [M3(hfbba)4]2-, M = Mn2+ or
Co2+, H2hfbba = 4,4'-(hexafluoroisopropylidene)bis(benzoic acid), were synthesized
by solvothermal techniques in the presence of different amines. Their structures were

detd. from single crystal x-ray data. All three structures are based on linear trimers of
metal oxide polyhedra. (C6H11NH3)2Mn3(hfbba)4, 1, has a 3D structure with large
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cages that are filled by pairs of cyclohexylammonium cations.
((C4H11)2NH2)2Co3(hfbba)4, 2, has a complex layered structure with intralayer
lateral channels. One half of the dibutylammonium cations are located inside the
channels and are orientationally disordered, while the other half of the
dibutylammonium cations are located in the interlayer spaces and are ordered.
(H2tdpip)Co3(hfbba)4,3, tdpip = 4,4'-trimethylenedipiperidine, also has a layered
structure with the H2tdpip cations located between the layers. The magnetic
properties of all compds. were detd. from 10 to 300 K.

Full text available by request to the author

Papers Presented

Title: Synthesis and characterization of zinc adeninate metal-organic frameworks
(bioMOF1) as potential anti-inflammatory drug delivery material

Authors: Ken Aldren Sumaya Usman, Salvador Buenviaje, Joselito M. Razal, Marlon
T. Conato, et al.

Conference title: AIP Conference Proceedings 1958(1), May 2018

Abstract:

Zn8(ad)4(BPDC)60 *2Me2NH2 (bioMOF1), a porous metal-organic framework with
zinc-adeninate secondary building units (SBUs), interconnected via
biphenyldicarboxylate linkers, shows great potential for drug delivery applications
due to its non-toxic and biocompatible components (zinc and adenine). In this study,
bioMOF1 crystals synthesized solvothermally at 130°C for 24 hours, were
characterized thoroughly and loaded with a known anti-inflammatory drug,
nimesulide (NIM). The crystalline nature of the material was confirmed using
powder x-ray diffraction crystallography (PXRD) along with morphology
assessment using focused-ion beam/field emission scanning electron microscopy
(FIB/FESEM). NIM was introduced to the crystals via solvent exchange
accompanied with vigorous stirring and quantified using thermogravimetric
analysis (TGA) with loading saturation of ~30% attained during the 2nd to 3rd day
of drug immersion. Drug release in phosphate buffer saline and in deionized water
was done to monitor the kinetic of drug release in vitro. The drug release showed a
controlled discharge profile which slowed down at the 24th and 48th hour of release.
Drug release in buffer showed a faster release of drug from the material, which

means that the presence of cations in the solution could further trigger the release of
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drug. Slow drug release was observed for all of the set-ups with maximum % drug
release of 24.47%, and 16.14% for the bioMOF1 in buffer and bioMOF1 in water
respectively for the span of 48 hours.

Full text available by request to the author

Title: N/Fe-TiO2 doped nanoparticles loaded on bentonite for increased
photocatalytic activity for the degradation of organic pollutants

Authors: Mel BryanL. Esprenilla, Ryan Carl Santos Magyaya, Marlon T. Conato
Conference title: 8th International Conference on Nanoscience and Nanotechnology
2017, May 2017

Abstract:

Photocatalyst materials based on Philippine bentonite-titanium oxide composites
and their ability to degrade organic pollutants is reported. Nanosized-titanium
dioxide (TiO2) was synthesized by sol-gel method from titanium tetraisopropoxide.
This was then incorporated in the Philippine bentonite via hydrothermal methods.
In order to shift the absorbance of the TiO2 to the visible region doping was done
using iron and nitrogen ions. The hydrodynamic radius of the synthesized TiO2 was
analyzed using a zeta-sizer and was found to be around 70 nm. The photocatalytic
efficiency of the TiO2/bentonite, N-TiO2/bentonite, Fe-TiO2/bentonite and N-Fe-
TiO2/bentonite was evaluated using a photocatalytic reactor. It was found out that
the N-Fe-TiO2/bentonite to be the most efficient with 22% degradation of the model
pollutant after 80 minutes. FI-IR analysis was done to determine the bonding of the
different components. Scanning electron microscopy and atomic force microscopy
analysis was also performed to characterize the products.

Full text available by request to the author

Title: Synthesis and characterization of 12-aminolauric acid-modified
montmorillonite for catalytic application

Authors: Cris Angelo Manahan Pagtalunan, Florentino C. Sumera, Marlon T. Conato
Conference title: 8th International Conference on Nanoscience and Nanotechnology
2017, May 2017

Abstract:
The simple cation-exchange preparation of 12-aminolauric acid-modified

montmorillonite (ALA-Mt), an aluminosilicate clay modified with the
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alkylammonium surfactant, is reported. Different loadings of 12-aminolauric acid
(12-ALA) from 100 to 400 times the cation exchange capacity (CEC) in
montmorillonite (Mt) was prepared and studied. Successful intercalation of the
organic surfactant was monitored by the increase in basal (d001) spacing of the
organoclay compared to the pure Mt. The clay mineral composite have increased
surfactant loading resulting to lower degradation temperatures, rougher surface
morphology, increased particle size, and increased organophilicity of the organoclay
compared to the native Mt. The improved properties of ALA-Mt present it as an
attractive catalyst material for polymerization reactions.

Full text available by request to the author

Title: Hydrothermal synthesis, crystal structures, and enantioselective adsorption
property of bis(L-histidinato)nickel(II) monohydrate

Authors: Christian Paul L. Ramos, Marlon T. Conato

Conference title: 8th International Conference on Nanoscience and Nanotechnology
2017, May 2017

Abstract:

Despite the numerous researches in metal-organic frameworks (MOFs), there are
only few reports on biologically important amino acids, histidine in particular, on its
use as bridging ligand in the construction of open-framework architectures. In this
work, hydrothermal synthesis was used to prepare a compound based on Ni?* and
histidine. The coordination assembly of imidazole side chain of histidine with
divalent nickel ions in aqueous condition yielded purple prismatic solids. Single
crystal X-ray diffraction (XRD) analysis of the product revealed structure for
Ni(C6H8N302)2 » H20 that has a monoclinic (C2) structure with lattice parameters,
a=2941,b =827 c=631A f=9001" Circular dichroism - optical rotatory
dispersion (CD-ORD), Powder X-ray diffraction (PXRD) and Fourier transform -
infrared spectroscopy (FI-IR) analyses are conducted to further characterize the
crystals. Enantioselective adsorption analysis using racemic mixture of 2-butanol
confirmed bis(L-histidinato)nickel(II) monohydrate MOF crystal’s enantioselective
property preferentially favoring the adsorption of (S)-2-butanol isomer.

Full text available by request to the author

Title: Synthesis of Zeolite Catalysts in the Absence of Organic Structure-Directing
Agents
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Authors: Matthew D. Oleksiak, Marlon Conato, Jeffrey D. Rimer
Conference title: AlChe Annual Meeting, November 2014

Title:Reaction Studies on Na2WO4-Mn/SiO2 Catalyst : Oxidative Coupling of
Methane

Authors: Fnu Aseem, Geofrey Goldwin, Marlon T. Conato, Jeffrey D. Rimer , Michael
P. Harold, Ken Blackmon

Conference title: AlChe Annual Meeting, November 2014

Title: Controlling Polymorphism in Organic-Free Syntheses of Zeolites
Authors: Matthew D. Oleksiak, Marlon T. Conato, Jeffrey D. Rimer
Conference title: AIChe Annual Meeting, November 2014
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Emma K. Sales
Sex: Female
Description: Sales established the first tissue culture and biotechnology laboratory
in Soccsksargen for developing diagnostic tools for the identification of durian,

rubber, and mango varieties.
Researches:

Article title: Molecular Evaluation of the Philippine Best Rubber Clones using
Genomic-based Simple Sequence Repeats

Authors: Aldrin Y. Cantila, Rene Rafael C. Espino, Emma K. Sales

Publication title: Journal of Advanced Applied Scientific Research 1(11):9-27, August
2017

Abstract

University of Southern Mindanao Agricultural Research Center, Philippines
conserved 86 rubber clones in the field germplasm. Among rubber clones, only seven
were commercially released and widely utilized by Filipino rubber farmers.
Nineteen genomic-based simple sequence repeats (G-SSRs) provided enough data
onto evaluating molecular information of Philippine best rubber clones (five PB, one
RRIM and one Philippine or Phil derived clones) along with two RRIM and Phil
check clones. G-SSRs derived 72 alleles in all with means N, Ne, Ho, and PIC of
3.789, 2.284, 0.569 and 0.508 per G-SSR, respectively. Nine G-SSRs however detected
16 private alleles across rubber clones and groups that led AMOVA result to 74.37%
molecular variance within clones. Private alleles in best clones could be used as
molecular reference to authenticate registered clones especially in nursery farm-

producing planting materials. Genetic relationship was in a range of 0.184 to 0.487
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proximities, having PB217 and SMRX1 as the closest. Bayesian structure analysis on
the other hand distributed clones into two groups (group 1-RRIM600, RRIM712 and
RRIM901; group 2-PB217, PB235, PB260, PB311, PB330, SMRX1, UPLBPlantl and
USM1); a reference for in-depth consideration of making crosses.

Full text available upon request to the author

Article title: Genetic variation and structure of rubber population based on
microsatellites
Authors: Aldrin Y. Cantilla, Rene Rafael C. Espino, Emma K. Sales

Publication title: International Journal of Biosciences 10(3), March 2017

Abstract:

Information towards genetic variation and structure of rubber leads to a proper
utility of rubber clones for a varietal development. Rubber population represented
by nine Asian, 10 South American and nine West African clones was described by
indices for genetic variation such as number of alleles (Na), number of effective
alleles (Ne), observed heterozygosity (Ho), unbiased heterozygosity (uHe), fixation
index (F), Shannon's information index (I) and gene diversity (GD); and population
structure such as analysis of molecular variance (AMOVA), structure analysis and
principal component analysis (PCA) based on 13 microsatellites. Microsatellites
derived 60 alleles in all with means Na, Ne, Ho, uHe, F, I and GD of 4.615, 2.997,
0.619, 0.686, 0.051, 1.174 and 0.647 per microsatellite, respectively. AMOVA revealed
4%, 16% and 80% genetic variation among groups, among and within clones,
respectively. The initial three groups based on geographical origin were reassigned
into four based on the structure analysis.PCA supported the grouping through the
distribution of clones on the scatterplot's projection. PCA also detectedPC1 clones:
GWS5, TANS873, IRCA22, PB311, RRIM600 and USM1 as the most variable clones
based on squared cosines. Microsatellite data showed a rich genetic variation is
within clones and confirmed rubber is genetically heterogenous. PCA result
suggested PC1 clones can be effective parents while unbiased structure grouping
will serve as heterotic groups as basis for the hybridization and development of new
rubber varieties.

Full text available upon request to the author
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Article title: Utilization of Simple Sequence Repeats Markers in the Genetic
Characterization of Philippine Rubber, Hevea brasiliensis (Willd. ex A. Juss) Miiell.
Arg., Germplasm

Authors: Aldrin Y. Cantilla, Rene Rafael C. Espino, Emma K. Sales

Publication title: Philippine Journal of Crop Science 40(3), December 2015

Abstract:

Simple Sequence Repeats (SSRs) were utilized to genetically characterize rubber
genotypes among 86 clones of rubber germplasm in the Philippines. Twenty-two out
of 40 screened SSR primers were found to be informative with a mean of 99.09%
polymorphic rate. These primers generated 119 bands with a mean of 5.41 bands per
primer in a corresponding range of 100 to 491 base pairs (bp). From 119 alleles, 118
were polymorphic and 76.4 were effective. The resolving power of molecular
markers measured as Polymorphism Information Content (PIC) had a mean value of
0.65. SSRs had detected a broad genetic base of 0.30 in Unweighted Pair Group
Method with Arithmetic Mean (UPGMA) indicated by Jaccard’s similarity
coefficient. On the other hand, five ideal groups were computed by Ad hoc statistics
for Bayesian grouping as determined using the Structure 2.3.4 program with high
replications and iterations of Markov Chain Monte Carlo (MCMC) and admixture
model/correlated allele frequencies, respectively. SSRs have provided efficient,
reliable and useful derivation of allelic variations, polymorphism information and
genetic similarities. The derived ideal groups showed potential use in the decision-
making process as to what clones are to be bred.

Full text available upon request to the author

Article title: Molecular analysis of somaclonal variation in tissue culture derived
bananas using MSAP and SSR markers

Authors: Emma K. Sales and Nilda G. Butardo

Publication title: International Journal of Biological, Veterinary, Agricultural and
Food Engineering 8(6), 2014

Abstract:
The project was undertaken to determine the effects of modified tissue culture
protocols eg age of culture and hormone levels (2, 4-D) in generating somaclonal

variation. Moreover, the utility of molecular markers (SSR and MSAP) in sorting off
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types/somaclones were investigated. Results show that somaclonal variation is in
effect due to prolonged subculture and high 2, 4-D concentration. The resultant
variation was observed to be due to high level of methylation events specifically
cytosine methylation either at the internal or external cytosine and was identified by
methylation sensitive amplification polymorphism (MSAP). Simple sequence repeats
(SSR) on the other hand, was able to associate a marker to a trait of interest. These
therefore, show that molecular markers can be an important tool in sorting out
variation/mutants at an early stage.

Full text copy available upon request to the author

Article title: Marker-assisted introgression of opaque 2 gene into elite maize inbred
lines

Authors: Efren E. Magulama and Emma K. Sales

Publication title: University of Southern Mindanao Research & Development (USM
R&D) 17(2), 2009

Abstract:

Marker assisted backcrossing can greatly accelerate the introgression of modified
opaque2 gene into elite inbred lines. This study aimed to transfer opaque 2 gene into
elite maize inbred lines using SSR markers. Two backcross maize (white and yellow)
populations were developed by crossing quality protein (QP) line with non-QP lines
and subsequently backcrossed to non-QP lines until BC3 generation. Among the
three SSR markers (phi 057, umc 1066, and phi 112) used for opaque2 gene selection,
only SSR phi 057 marker was employed in segregating populations owing to its
good discriminatory power in the survey of parental polymorphism. Using marker
assisted selection, we transferred opaque 2 gene into USM elite breeding lines. Of the
26 converted QPM lines (16 white, 10 yellow) selected from the BC3F3 populations,
seven lines (4 white, 3 yellow) were finally selected as quality protein inbred lines,
having satisfied the minimum standard criteria for protein quality. These converted
QPM lines could be used as parent lines in the development of QPM varieties.

Full text copy available upon request to the author

Article title: Improvement of bananas through gamma ray irradiation
Authors: Emma K. Sales, Jorge Lopez, R Espino, N. Butardo, et al.
Publication title: Philippine Journal of Crop Science 38(2), August 2013
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Abstract:

Banana is the second most widely-grown fruit crop in the Philippines and
considered as the number one dollar earner and export winner. Out of the diverse
types and kinds of banana, cultivar ‘Lakatan’is the most popular in the domestic and
to some extent in the export market. However, no improvement and breeding
activities for this crop in the Philippines has been done due to its long life cycle and
sterility trait. In order to address this, mutation breeding through gamma irradiation
can be an alternative solution. This research was conducted to determine the LD50
for ‘Lakatan’(shoot tips) and two variants (embryo and cell suspension), and to
develop a ‘Lakatan’cultivar with improved postharvest trait. Radio sensitivity test
on shoot tip cultures established that the LD50 is the 50Gy gamma ray. Mutation
induction was carried out for 500 shoot tips using 50Gy gamma ray treatment.
Gamma irradiated plants were evaluated for four generations. Mutations were
observed in the bunch weight, number of hands per bunch, number of fingers per
hand, and shelf life. Hence, the preliminary findings suggest the potential of induced
mutation through gamma ray irradiation as an alternative technique in developing/
generating bananas with specific trait of interest.

Full text available upon request to the author

Article title: Assessment of ploidy and genome constitution of some Musa
balbisiana cultivars using DArT markers

Authors: Emma K. Sales, Nilda G. Butardo, Humberto Gomez Paniagua, Hans
Jansen, et al.

Publication title: Philippine Journal of Crop Science 36(1), April 2011

Abstract:

Musa cultivars. Likewise, dendrogram constructed by Mega version 4 clearly
separated the BB/BBB cultivars from AA/AAA and AAB cultivars. Moreover, the
dendrogram showed that most of these putative BBB cultivars grouped as a separate
cluster from the AAA and AAB groups. Bootstrapping all the more enhanced these
groupings, and strongly supported the existence of a pure Balbisiana group. These
confirmed the Asian claims of the triploid B nature of the Philippine ‘Saba’group.
However, two cultivars namely ‘Inambak’and ‘Pondol’(assumed to be of the BBB

type) formed a cluster with the AAB (cv ‘Tindok and ‘Latundan’). This suggests
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therefore, that these two Phil. Musa cultivars could be AAB unlike the rest of the
cultivars claimed to be triploid B.

Full text copy available upon request to the author

Article title: Durian marker kit for durian (Durio zibethinus Murr.) identity
Authors: Emma K. Sales
Publication title: International Journal of Biological, Biomolecular, Agricultural,

Food and Biotechnological Engineering 9(5), 2015

Abstract:

Durian is the flagship fruit of Mindanao and there is an abundance of several
cultivars with many confusing identities/ names. The project was conducted to
develop procedure for reliable and rapid detection and sorting of durian planting
materials. Moreover, it is also aimed to establish specific genetic or DNA markers for
routine testing and authentication of durian cultivars in question. The project
developed molecular procedures for routine testing. SSR primers were also screened
and identified for their utility in discriminating durian cultivars collected. Results of
the study showed the following accomplishments: 1. Twenty (29) SSR primers were
selected and identified based on their ability to discriminate durian cultivars, 2.
Optimized and established standard procedure for identification and authentication
of Durian cultivars 3. Genetic profile of durian is now available at Biotech Unit Our
results demonstrate the relevance of using molecular techniques in evaluating and
identifying durian clones. The most polymorphic primers tested in this study could
be useful tools for detecting variation even at the early stage of the plant especially
for commercial purposes. The process developed combines the efficiency of the
microsatellites development process with the optimization of non-radioactive
detection process resulting in a user-friendly protocol that can be performed in two
(2) weeks and easily incorporated into laboratories about to start microsatellite
development projects. This can be of great importance to extend microsatellite
analyses to other crop species where minimal genetic information is currently
available. With this, the University can now be a service laboratory for routine
testing and authentication of durian clones.

Full text copy available upon request to the author

Article title: SSR markers for mango (Mangifera indica L.) cultivar identification and

genetic characterization.
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Authors: Emma K. Sales and Nilda G. Butardo
Publication title: Philippine Journal of Crop Science 42(3), 2017

Abstract:

The study identified SSR markers that can discriminate the different mango cultivars
in the Philippines. It was conducted to select markers that are specific for Philippine
Carabao Mango that can be used as a diagnostic kit for true to type variety. Two
hundred (200) mango samples were collected and evaluated while 49 SSR primers
were screened for their utility in assessing the identity of the said mango cultivars.
Out of these 49 primers, 29 primers were selected for further analysis. Based on the
generated molecular data, e.g. allele size, fragments amplified, polymorphic
information content (PIC) and power of discrimination, the 29 primers were able to
discriminate carabao cultivars over that of other cultivars sampled. An arbitrary
genotypic assighment was also established to further show the differences among
the cultivars/samples evaluated. The results show that the primers selected can be
used to validate the authenticity of the carabao strain as labelled.

Full text is available upon request to the author

Article title: Diversity analysis of maize inbred lines using SSR markers
Authors: Emma K. Sales, E.E. Magulama, N.G. Butardo, R.C. Cadungog, et al.
Publication title: Philippine Journal of Crop Science 29, 2004

Abstract:

With the assistance of the Asian Maize Biotechnology Network (AMBIONET) and
DA-BAR, a molecular biology laboratory was established at the University of
Southern Mindanao in 2002. National Staff was trained to strengthen the university's
capability in the application of molecular techniques for crop improvement. The
authors initiated the DNA fingerprinting of Philippine publicly derived maize
inbred lines for local as well as region-wide diversity analyses. Initially, 87 Philippine
inbred lines were fingerprinted using SSR markers and standard protocols from
AMBIONET. Analysis at 21 SSR loci, however, revealed that most of the lines had
20% heterozygosity. These lines were recommended for further purification and are
presently in the second selfing generation. In another study aimed at the
introgression of the opaque 2 allele to elite local lines and development of quality
protein maize (QPM) cultivars, 21 QPM lines (7 yellow and 14 white maize) were
obtained from CIMMYT and analyzed using 40 SSR markers. SSR data of 8 QPM
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lines, remaining after 13 white lines 20% heterozygosity were excluded, were
merged with a data set of 16 QPM lines from AMBIONET-Vietham and with a
regional dataset of 102 inbred lines from the AMBIONET Service Lab that included
10 lines from the Philippines as well as lines from various tropical and temperate
countries. Error rates (ER) were calculated between laboratories and marker data
having less than 10% ER were combined. By cluster analysis, the 24 QPM lines were
seen in at least 7 different groups of the regional dataset, which suggests that this set
of QPM lines are genetically diverse. These results are useful as a guide for selecting
crosses with potential superior combining ability. The authors continue to analyze
the diversity of Philippine inbred lines and eventually combine it with data sets of
other lines that are relevant to local breeders.

Full text is available upon request to the author

Article title: RAPD markers for genetic analysis and classification of Musa B genome
Authors: Emma K. Sales and RRC Espino
Publication title: Philippine Agricultural Scientist 87(2), 2004

Abstract:

Random amplified polymorphic deoxyribonucleic acid (RAPD) markers were
determined to classify the B genome of Musa germplasm collections. Optimization
of several parameters for DNA amplification and RAPD analysis was also done to
determine RAPD reaction conditions applicable for Musa cultivars in the B genome.
A reaction mixture of 35 ng DNA, 2.5 mM MgCl2, 1 unit/muL Taq DNA pol, ImuM
dNTPs, 0.50 ng RAPD primer and 1X PCR buffer was found optimum for DNA
amplification. The RAPD polymerase chain reaction (PCR) temperature cycle profile
developed for rice was similarly found applicable for the Musa cultivars evaluated.
Moreover, a random ten-mer primer with 60%-7076 G+C obtained good RAPD band
pattern. Specifically, primers OPH-03 and OPI-16 detected three DNA markers
which were present in all BB/BBB cultivars. These DNA markers (0.560 kb marker
detected by primer OPH

Full text is available upon request to the author

Article title: Evaluation of USM Biotech DNA extraction method for selected
agricultural crops in comparison with existing methods

Authors: Monalyn Marimpoong and Emma K. Sales
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Publication title: Journal of Agricultural Research, Development, Extension and
Technology 1(1), 2019

Abstract:

Different DNA extraction protocols have been used in plant DNA extraction.
However, no comparative analysis has been done to determine their efficiency, cost
effectiveness and time requirement for the extraction. Three (3) established protocols
and the USM Biotech modified protocols were used in this study. It aimed to
evaluate the efficiency of the four DNA extraction protocols in terms of DNA yield,
purity and processing time; to determine and compare the cost of sample analysis
per protocol and to assess which protocol is universally applicable in extracting
DNA of selected agricultural crops (banana, cacao, durian, mango and rubber). The
experiment was carried out in 4X5 factorial arranged in Complete Randomized
Design (CRD), Factor A as protocols and Factor B as crops used. Results of the study
showed that among four (4) protocols, the protocol developed by Ferdous et al.
(2012) was the most cost effective. It was the least expensive and fastest method of
extracting DNA resulting to high genomic DNA vyield. Likewise, University of
Southern Mindanao (USM) Biotech modified protocol was found to be another
efficient, economical and effective method of extracting DNA with sufficient amount
of DNA yields. The protocol developed by Ray et al.(2016) produced the highest
DNA yield; however, it was the most time-consuming method among the four (4)
protocols. The Diversity Array Technology (DArT) protocol on the other hand, was
the most expensive method among the four protocols because it required the use of
expensive reagents and liquid nitrogen.

Full text is available upon request to the author

Article title: Molecular Evaluation of the Philippine Best Rubber Clones using
Genomic-based Simple Sequence Repeats

Authors: Aldrin Yanong Cantila, Rene C. Espino, Emma K. Sales

Publication title: Journal of Advanced Applied Scientific Research 1(11), 2017

Abstract:

To date there are only nine best rubber clones in the Philippines with little
knowledge about its molecular information. Nineteen genomic-based simple
sequence repeats'(G-SSRs) good genome coverage had provided enough data in

evaluating the Philippine best rubber clones (five PB, three RRIM and one Philippine
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or Phil derived clones) along with two Phil check clones. G-SSRs derived 72 alleles in
all with means N, N e, H o, and PIC of 3.789, 2.284, 0.569 and 0.508 per G-SSR,
respectively. Nine G-SSRs however detected 16 private alleles. AMOVA also revealed
6.37%, 19.26% and 74.37% molecular variance between groups, between and within
clones, respectively, with corresponding F ST of 0.064. While genetic proximity had a
range of 0.184 to 0.487 with corresponding neighborhood-joining tree suggested no
similar clones, three groups (PB, RRIM and Phil groups) had delta K of two based on
Bayesian structure analysis. Group 1 had RRIM600, RRIM712 and RRIM901 while
group 2 had PB217, PB235, PB260, PB311, PB330, SMRX1, UPLBPlantl and USM1. G-
SSRs are suitable for extracting molecular information and distinct alleles, which can
be used as reference to authenticate the best rubber clones in the Philippines.
Bayesian structure analysis on the other hand assured better resampling strategy and
found admixtures. Furthermore, rubber is highly structured on an individual level
that indicates these clones should be utilized to broaden genetic variability of the
Philippine rubber.

Full text available upon request to the author

Article title: Involvement of genomics in rubber breeding
Authors: Pascal Montoro, K. Annamalainathan, Thakurdas Saha, Sigit Ismawanto, et
al.

Publication title: Agricultural Research for Development, 2017

Abstract:

The 5-year strategic plan of IRRDB has highlighted that studies on physiology,
molecular biology and biotechnology are involved in a range of research areas
dealing with the sustainable rubber production (productivity, adaptation, NR
quality, development of new products and environmentally friendly practices), the
preservation of natural resources (Hevea genetic resources, biodiversity in rubber
plantation), and the reduction of greenhouse gas emissions (carbon sequestration).
These researches have been leading to a better understanding of important
agronomic traits and to develop new high yielding rubber clones with better
tolerance to biotic and abiotic stress in a context of climate change. Molecular
mechanisms involved in NR production and plant defence have complex regulations

requiring global research approach through omics technologies. Application of these
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technologies has led to decipher molecular bases of important agronomic traits and
to assist breeding programmes.

The main objective of the CATAS-IRRDB workshop on Rubber genomics and
molecular genetics was to share knowledge and experiences in genomics,
transcriptomics, proteomics, metabolomics, molecular genetics and breeding among
researchers and scientists especially from the IRRDB member countries. Updated
information on genomics and transcriptomics in rubber and genome-based
applications has been delivered by keynote speakers, and a round table discussion
was conducted to identify topics for developing international initiatives.

Full text available upon request to the author

Article title: Potential Banana cv 'Lakatan' Somaclones Induced by Long Culture
Period and High 2, 4-D Concentration

Authors: Emma K. Sales, Harem R. Roca, Nilda G. Butardo

Publication title: Philippine Journal of Science 145(2), June 2016

Abstract

Out of these 2,040 plants, 40 somaclones were selected based on their better
performance compared to the untreated plants (control). Results showed that
prolonged subculture and addition of high concentration of 2, 4-D produced both
positive and negative variations. Positive variation was exhibited by heavier bunch
weight, earlier flowering, longer shelf life and a larger number of hands, which
translate into increased income. Negative variation, on the other hand, included
dwarfism, delayed flowering and a lesser number of hands.

Full text available upon request to the author

Article title: Applications of in vitro methods for the multiplication of new planting
material

Authors: Pascal Montoro, Keng See Chow, Philippe De Groote, Nor Mayati, et al.
Publication title: Agricultural Research for Development, 2014

Abstract:

Hevea clones are propagated by grafting scion clone on seedling rootstocks. Cutting
and microcutting were long supposed to provide plant material with poor root
system. Thanks to the French-Indonesian research collaboration and development in

China, microcutting is now reconsidered as useful technology for Hevea clonal
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propagation and production of rootstocks. Somatic embryogenesis is cost-effective
clonal propagation method that has been maintained in China, India, France and
Malaysia for more than 30 years. This long-term investment led to applications on
genetic engineering and large-scale productions of in vitro plants in China by
CATAS. In the recent somatic embryogenesis is an essential factor for successful
horticultural multiplication and improving the vigour of planting material. Using
rejuvenated in vitro plants from somatic embryogenesis, grafting and cutting led to
the multiplication of thousands plants in Nigeria and Ivory Coast by CIRAD-
Michelin-SIPH and University of Gand-Socfinco consortium, respectively. Effect of
clonal root system and somaclonal variation must be taken into consideration.
Evaluation of this new planting material remains necessary for further
recommendations. Given the low rubber price, other latex by-products should also
be considered to attract farmers to the cultivation of rubber. Natural organic
compounds as well as new recombinant proteins could lead to a better attractiveness
to stakeholders and a better acceptance of genetically modified rubber plants.(Texte
intégral)

Full text available upon request to the author

Title: International rubber research and development board biotechnology group
annual report 2010

Authors: Pascal Montoro, Keng See Chow, Zhe Li, Thitaporn Phumichai, et al.
Publisher: International Rubber Research and Development Board, 2011

Brief description:

The increasing demand for natural rubber calls for improved productivity and
extension of rubber growing areas to non-traditional in most rubber growing
countries. Biotechnologies play a role in breeding and also in understanding the
various plant biological processes involved in plant development and defence
against biotic and abiotic stresses. Research advances reported in 2010 confirm this

trend

Article title: Improved postharvest technologies in marang
Authors: Emma K. Sales, N.A. Turnos, J.G. Tangonan, P.B. Barit
Publication title: Philippine Journal of Crop Science 36, 2011

Abstract:
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The research was conducted to survey , assess, and improve current postharvest
practices in marang, identify the right maturity indices, exploit existing strategies in
regulating ripening, develop processing technologies and products to enhance the
profitability of marang production through value-adding activities. A benchmark
survey on the current postharvest practices was carried out to assess the gaps to
reduce postharvest losses. Ripening of the fruits was manipulated using packaging
materials, ehtylene inhibitors and ethylene inducers. Possible processing
technologies were also explored to develop marang products (minimally-processed
and processed). Results showed that the right stage of maturity for harvesting of the
commercially-available 'Evergreen' and 'Brown' cultivars in the local markets is 80-90
days from fruit set. To minimize losses, harvesting should be done using modified
tools. Storability and shelf life can be prolonged using appropriate packaging
materials and cold storage. Regulation of ripening can be attained through the
following: washing and covering the fruit with wet sack or cloth were found to be
faster, easier and economical ripening techniques than using ripening agents e.g.
calcium carbide, kakawati [Gliricidia sepium] leaves and other ripening materials.
On the other hand, ethylene scrubber and packaging in a closed polyethylene bag or
kept under modified atmosphere (MA) condition delayed the ripening. For
minimally processed marang pulps, addition of an antioxidant, metabisulfite, when
packed in either polyethylene bag (Ziploc),. vacuum sealed bags or styrofoam delays
and minimizes browning. Moreover, with these treatments, taste was rated
acceptable. Cold storage at 0 and 4 deg C also gave an acceptable appearance of the
pulps. These results proved that it is possible to bring minimally processed and
processed marang products from Mindanao to other parts of the Philippines without
affecting its sensory quality. The following marang products were developed: frozen
pulps or arils, puree, concentrates, jam, conserve, vacuum-fried, dehydrated, spray-
dried, ice cream, and other by-products.

Full text available upon request to the author

Article title: A method of increasing the efficiency of finding productive crosses in
maize

Authors: Efren E. Magulama and Emma K. Sales

Publication title: Maize for Asia: Emerging trends and technologies, 2008

Abstract:
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Innovative methods in reducing the cost while increasing efficiency of breeding
work are of great help to maize breeders. This study aimed to evaluate the
usefulness of cluster-based mating using SSR and qualitative morphological markers
in finding productive crosses (PC) in maize. In this study we used four datasets that
consisted of 192 crosses derived from four sets of three diallel and a design II
experiments in which three sets were inbred crosses and a set of variety crosses. The
four sets of crosses including the check varieties were evaluated for yield in alpha
lattice design with three replications. We used 39, 40, and 30 SSR markers to establish
grouping of inbred lines in set A, B, and C, respectively. For set D, we used 19 agro-
morphological traits in grouping the parent varieties. Using the four data sets, the
results showed that inter-group crosses had greater number of PCs than those in
intra-group crosses. Sixty-four percent (64%) of the PCs came from the inter-group
crosses in set A. In set B, C, and D all the PCs were come from inter-group crosses.
Further, clustered-based mating appeared more efficient in identifying productive
crosses in maize by 12% than the non clustered-based mating, thereby reduced the
cost of extensive field crosses and tests.

Full text available upon request to the author

Article title: Genome and ploidy confirmation of Phil. Musa balbisiana cultivars
based on flow cytometry analysis and DArT markers

Authors: Emma K. Sales, N.G. Butardo, T.C. Solpot, ].B. Ranis

Publication title: Philippine Journal of Crop Science 2008

Abstract:

The major constraint in banana and plantain research is the problem on proper
identification and classification due to the endless range of names and synonyms for
cultivars. In terms of Musa balbisiana taxonomic classifications, there is an ongoing
controversy regarding the existence of pure edible balbisiana cultivars endemic to
the Philippines. Asian and Philippine Musa workers claimed that Philippine 'saba'
group of the triploid B while American and European Musa workers denied the
existence of such and consistently claimed that they are a hybrid of A and B
genomes. The objective of the study was to determine if DArt analysis can efficiently
verify the genome constitution of the Musa cultivars in question. To shed light on
this, 24 Philippine Musa cultivars were subjected to flow cytometry analysis for

ploidy confirmation and DArt analysis for molecular characterization. Results of the
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flow cytometry confirmed the triploidy of the Philippine 'Saba' group while the
molecular data showed that some DArt markers were specific for B genome such
that these markers can identify the cultivars with B genome regardless of the
presence of A genome. Hence these markers can be used to establish genome identity
of the Musa cultivars. Likewise, dendrogram constructed by Mega version 4 clearly
separated the BB/BBB cultivars from AA/AAA and AAB cultivars. Moreover, the
dendrogram showed that most of these putative BBB cultivars, grouped as a
separate cluster from the AAA and AAB groups. Bootstraping all the more enhanced
supports the existence of pure Balbisiana group and might confirm the Asian claims
of the triploid B nature of the Philippine 'Saba' group. However, two cultivars
namely 'Inambak' and 'Pondol' (assumed to be of the BBB type) formed a cluster
with the AAB (cv 'Tindok' and 'Latundan'). This suggests therefore, that these two
Philippine Musa cultivars could be AAB unlike the rest of the cultivars claimed to be
triploid B.

Full text available upon request to the author

Article title: Analyses of genetic diversity and heterotic patterns in maize inbred
lines as revealed by SSR markers

Authors: Emma K. Sales, E.E. Magulama, Cotabato Philippines Kabacan, RC
Cadungog, et al.

Publication title: Philippine Journal of Crop Science 30, 2004

Abstract:

Knowledge of genetic diversity combining ability, and heterotic patterns of maize
germplasm is of great important to maize breeders. The study was undertaken to (a)
assess the genetic diversity of 11 yellow maize inbred lines using SSR markers, and
(b) determine the combining ability of the 11 yellow maize inbred lines and (c) select
inbred lines that could b used as parent materials for heterosis breeding and for
synthetic variety formation and (d) verify the grouping of inbred lines based on
molecular markers with field performance of hybrid progeny. Eleven yellow maize
inbred lines were used and crossed in diallel fashion to form 55 single crosses. The 55
crosses were tested in field and arranged in alpha lattice with three replications. Each
entry was planted to three 3-m row plots. Recommended cultural management
practices were strictly followed. Using a 39 informative SSR markers, cluster analysis

classified 11 lines into four groups consisting of GI: 4 lines, GII- 2 lines, GIII- 3 lines,

41



Specialized Philippine Enterprise Reference of Experts and Scientists Volume 5 No.1 June 2021

and GIV-1 line. Of the 14 superior single crosses to hybrid check, 12 crosses were
coming from crossing inbred lines belonging to different groups and only 2 crosses
from the same group. Differences in crosses were mainly due to specific combining
ability effects constituting 78% for yield, 81% for plant height, 69% for silking date,
and 78% for moisture content, and 55% for kernel number per year. This indicates
the non-additive effects conditioning the expression ofthese traits gathered. Five
inbred lines were identified as possible parents for synthetic variety development,
while ten single cross hybrids were identified as promising single hybrids. They
gave a yield potential of 8 to 9 t/ha which were relatively better than the hybrid
check variety. The study also showed that grouping the lines prior to making crosses
using molecular markers and subsequent crossing using factorial mating design
were more efficient than the conventional diallel mating in identifying and selecting
superior hybrids. The results imply that the use of molecular markers can greatly
help in reducing the number of crosses, thereby, reducing the cost and time in
making crosses and field testing.

Full text available upon request to the author

Article title: RAPD [random amplified polymorphic deoxyribonucleic acid] markers
for genetic analysis and classification of Musa B genome

Authors: Emma K. Sales, R.R.C. Espino

Publication title: Philippine Agricultural Scientist 87(2), 2004

Abstract:

Random amplified polymorphic deoxyribonucleic acid (RAPD) markers were
determined to classify the B genome of Musa germplasm collections. Optimization
of several parameters for DNA amplification and RAPD analysis was also done to
determine RAPD reaction conditions applicable for Musa cultivars in the B genome.
A reaction mixture of 35 ng DNA, 2.5 m MgCl2, 1 unit/u L Taqg DNA pol, 1 microM
dNTPs, 0.50 ng RAPD primer and 1XPCR buffer was found optimum for DNA
amplification. The RAPD polymerase chain reaction (PCR) temperature cycle profile
developed for rice was similarly found applicable for the Musa cultivars evaluated.
Moreover, a random ten-over primer with 60%-70% G + C obtained good RAPD
band pattern. Specifically, primers OPH-03 and OPI-16 detected three DNA markers
which were present in all BB/BBB cultivars. These DNA markers (0.560 kb marker
detected by primer OPH-03 and 0.836 and 0.690 kb markers detected by primer
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OPI-16) were therefore used to determine the genome constitution of three Pinatubo
collections and Palawan IX. Cluster analysis using the RAPD markers data showed
that the balbisiana cultivars were different from acuminata cultivars as represented
by “Bungulan' and ‘Lakatan', respectively. Furthermore, the Pinatubo collections
were shown to be of the balbisiana group. However, the genome classification of the
Palawan collections was not clear because of inconsistencies in clustering.

Full text available upon request to the author

Article title: Use of molecular markers for heterotic grouping of publicly developed
maize inbred lines in the Philippines

Authors: Emma K. Sales, E.E. Magulama, N.G. Butardo

Publication title: Philippine Journal of Crop Science 28, 2003

Abstract:

Ninety-three maize inbred lines developed at USM, UPLB [Philippines Univ. Los
Banos, Laguna, Philippines], and IES were assayed for polymorphism at 40 SSR
[simple sequence repeats] marker loci using polyacrylamide gel electrophoresis
(PAGE). The objectives were: to screen a set of stable and repetitive SSR markers for
DNA fingerprinting or heterotic grouping and exploit the heterotic patterns among
domestic inbred lines. Two hundred six alleles were identified and served as raw
data for estimating genetic similarities among these lines. A cluster analysis placed
the inbred lines in six clusters that is suggestive of the major heterotic group for
Philippine maize. Specific alleles exclusive for certain lines were also detected. These
can be used as a unique fingerprint for such inbred and therefore might be a useful
marker to distinguish a character trait exhibited by that particular line. The study
confirms the utility of polymerase chain reaction (PCR) based markers such as SSRs
for measuring genetic diversity, for assigning lines to heterotic groups and for
genetic fingerprinting

Full text available upon request to the author

Article title: Genetic diversity in the B genome of Musa germplasm assessed by
RAPD [random amplified polymorphic DNA] technique
Authors: Emma K. Sales, A.A. Barrion, M.S. Mendioro, M.L.O. Cedo

Publication title: Philippine Journal of Crop Science 27, 2002

Abstract:
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The genetic diversities and relationships among 19 Philippine Musa cultivars based
on the DNA fingerprints were investigated. DNA of the 19 cultivars extracted
through modified CTAB protocol were analyzed using random amplified
polymorphic DNA(RAPD) technique. A total of 118 random primers were used in
the analysis. Of these primers, 41 were identified useful in distinguishing the 19
Musa cultivars. Primers J-04, S-02, and AJ-01 clearly showed genetic divergence in
the 19 cultivars as evidenced by the different band, detected three DNA markers,
which are present in all the BB/BBB cultivars. Through these DNA markers (0.560 kb
marker detected by primer OPH-03 and 0.836 kb markers detected by Primer OP1-16
the genomic sequence constitution of six Musa collections was determined. Cluster
analysis at specific similarity coefficients revealed that the 11 M. balkesiana cultivars
evaluated are different and distinct from M. acuminata cultivars as represented by
'Bungulan' and 'Lakatan'. It also suggests that the three Pinatubo collections are of
the BB/BBB genome while the three Palawan collections might be of the AA/AAA
type. Some degrees of variability were also detected among the BB/BBB cultivars.
This study demonstrated that RAPD could be used for Musa germplasm
characterization, identification and fingerprinting. It is useful in establishing
phenetic and phytogenetic relationships as well as genomic constitution of Musa
cultivars. It can also be used in detecting genetic diversities particularly in the B
genome groups of Musa cultivars.

Full text available upon request to the author

Article title: Initiation of meristematic buds of benzyl amino purine on banana
(Musa spp.) cultivars for somatic embryogenesis

Authors: Emma K. Sales, L.R. Carlos, R.R.C. Espino

Publication title: Philippine Agricultural Scientist 84(1), 2001

Abstract:
No abstract

Full text available upon request to the author

Article title: Assessing Genetic Diversity of Asian-based Rubber Populations using
SSR and Multivariate Statistics in the Philippines

Authors: Aldrin Y. Cantila, Rene Rafael C. Espino, Emma K. Sales

Publication title: Journal of Biology, Agriculture and Healthcare 6(16), 2016
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Abstract:

Assessing genetic diversity of rubber populations is important for the effective
utilization of rubber genetic resources. Diversity indices such as number of alleles
(Na), observed heterozygosity (Ho), gene diversity (GD), polymorphism information
content (PIC) and power of discrimination (PD) along with multivariate statistics
such as principal component analysis (PCA) and clustering analysis were used in the
study. Twenty-two SSR markers had means 5.09 Na, 0.579 Ho, 0.677 GD, 0.643 PIC
and 0.785 PD for 63 rubber clones comprised of 34 Indonesian and 29 Malaysian
clones. Malaysian subpopulation had 3.59 Na per clone greater than Indonesian
subpopulation of 2.97 Na per clone. PCA detected 66.08% total variation for eight
principal components (PCs). PC1, PC2 and PC3 contributed 13.24% variation (v)
with 2.91 eigenvalue (e), 10.2% v with 2.24 e and 8.86% v with 1.95 e, respectively.
Clustering analysis revealed 0.237 genetic similarity and ten clusters for all clones.
Clusters will be the basis for making more genetically diverse hybrids while PC1
member clones will be the basis for considering genetically broad base parent. The
high genetic diversity found in the Asian-based rubber populations and
complementing results of multivariate statistics can optimize the selection and
breeding of rubber genetic resources in the Philippines.

Full text available upon request to the author
Papers Presented

Article title: Functional genomics-and bioinformatics-assisted gene marker
development for economically important traits in cacao

Authors: E.A. Barlaan, Emma K. Sales, A.C. Laurena

Publication title: IV International Symposium on Molecular Markers in Horticulture
1203, 2017

Abstract:

Varietal improvement is needed in cacao for increased yield, resistance to pests and
diseases, and other economically important traits. To facilitate marker-assisted
breeding and selection programs, molecular markers are essential tools. Through
functional genomics and bioinformatics, gene markers were generated using two
approaches: genome filtering using methylation-sensitive restriction enzymes and
gene mining in the cacao genome sequence database. In the genome-filtering

method, genomic DNA of a number of cacao cultivars was digested with
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methylation-sensitive restriction enzymes for ligation, amplification, cloning,
sequencing and bioinformatics analysis. From 215 library samples, a total of 578
putative simple sequence repeat (SSR) loci were predicted from the sequences, with
271 perfect loci and 307 ambiguous. The unique and perfect SSRs with primers were
subjected to homology and gene ontology analysis. These SSRs were involved in 11
molecular functions, 11 cellular components, and 25 biological processes. In the
gene-mining approach, genome sequences were downloaded from the database for
bioinformatics analysis. Sequences were analyzed for de novo annotation, SSR
prediction and deduplication, SSR marker and primer development, homology and
gene ontology. A total of 4897 putative SSR locus regions were predicted from the
coding DNA sequence regions of the cacao genome, with 3423 perfect loci and 1474
ambiguous loci. The unique and perfect SSRs with primers were involved in seven
molecular functions, six cellular components, and 17 biological processes. SSR
markers for genes of interest from both approaches were selected for amplification to
assess polymorphism among cacao cultivars.

Full text available upon request to the author

Article title: Functional Genomics and Bioinformatics-Assisted Gene Marker
Development for Economically Important Traits in Rubber

Author: Emma K. Sales

Conference title: CRRI & IRRDB International Rubber Conference 2016, Siem Reap
Cambodia

Abstract:

The increasing demand of natural rubber products by the automotive, industrial,
construction and medical supplies industries has renewed interest in revitalizing
rubber production in the Philippines. This can be achieved by increasing the
hectarage planted to rubber and the use of clones with improved traits such as high
yield and pest and disease resistance. Towards attaining such goals, research was
carried out in the areas of functional genomics and bioinformatics to develop gene
markers for important agronomic traits. A study was undertaken to (a) develop and
establish gene markers and ESTs for a library database in Hevea brasiliensis,(b)
sequence gene specific regions in rubber using NGS technology,(c) construct an
exome database for at least two H. brasiliensis genotypes with extreme phenotypic

traits,(d) search for genespecific markers from the exome database and (e) design
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PCR primers for gene-specific sequences and validate these primers for trait
association. Seven NSIC recommended varieties (PB260, RRIMM600, PB330, PB217,
PB311, USM1, and PR107) were selected as test samples. Genomic DNAs of these
samples were isolated for library preparation using rare cutter restriction enzymes
for subsequent cloning. A total of 133 colonies were sequenced and subjected to
BLAST and gene ontology analysis. DNA sequences were obtained that bore
similarities to genes involved in 18 biological processes, 8 cellular components and 9
molecular functions. SSR primers were developed and selected for preliminary
testing and utilization of differential banding patterns among the seven NSIC
recommended clones.

Full text available upon request to the author

Article title: Mutation induction in Philippine bananas cv'Lakatan'thru gamma ray
irradiation

Authors: Emma K. Sales and R.R.C. Espino

Publication title: International Symposium on Induced Mutation on Plants (ISIM),
2008

Abstract:

Banana is the most important crop grown in the Philippines. Among the cultivars
grown, 'Lakatan' is the most popular and commands a higher price in the local
market. Despite high production, losses due to over ripening, bruising and short
shelf life is one of the major constraints in a successful banana industry. The use of
chemicals for delayed ripening however, remains an issue of concern due to
economic and organic products advocacy. Thus, development and generation of new
improved 'Lakatan' cultivar through gamma ray irradiation was carried out.
Mutation was induced in 'Lakatan’', a popular Philippine cultivar using gamma ray
irradiation. Radio sensitivity was established at 50Gy. Morphological, cytological
and molecular analysis done showed significant variations between the irradiated
samples and the non-irradiated plants. In terms of morphological parameters,
gamma ray irradiation affected leaf traits resulting to increased leaf width, leaf
length, and number of leaves. Stem girth on the other hand was significantly
reduced. Cytological observations showed that gamma irradiation increased the
epidermal width, leaf thickness and size of stomates but reduced the number of

stomates. For post harvest attributes, gamma irradiation prolonged the shelf life of
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banana fruits from 11 days to 14 days. Molecular analysis showed that some markers
(RAPD and AFLP) were able to detect unique bands in samples irradiated with 50Gy
while the SSR markers did not detect any band difference between the irradiated
samples and the control.

Full text available upon request to the author

Article title: Application of DNA molecular markers to maize improvement in the
Philippines

Authors: Emma K. Sales, P.S. Guzman, A.D. Manceras, E.E. Magulama, A.M. Salazar
Conference title: Annual Philippine Corn Symposium and Planning Workshop,
Pansol, Calamba City (Philippines), 15-17 Jan 2003

Abstract:

The Molecular Biology Laboratory at USM [University of Southern Mindanao,
Kabacan, Cotabato, Philippines] was established through the DA-BAR [Department
of Agriculture - Bureau of Agricultural Research, Diliman, Quezon City, Philippines]
IDG Fund in partnership with AMBIONET. This brings new technology to USM in
reaching its goal of state-of-the art research. This project aims to: enhance the
capability of public maize breeding institutions in the Philippines through
biotechnology tools and develop maize germplasm through biotechnology for
resource to assess the genetic diversity of publicity developed inbred lines in the
country; develop quality protein maize (QPM) hybrids adapted in the Philippines;
transfer the QPM allele (opaque 2) to an elite Philippine inbred through marker
assisted backcrossing; contribute to the CIMMYT [Centro Internacional de
Mejoramiento de Maiz y Trigo, Mexico] led drought tolerance mapping project by
evaluating RILS under drought conditions. Training of USMARC research staff was
conducted at USMARC Genetics and Molecular Biology Laboratory through
AMBIONET for familiarization with different equipment and their uses. Likewise,
lectures and demonstrations on DNA extraction, RNase treatment, DNA
reprecipitation, DNA resuspension, agarose gel electrophoresis, Simple Sequence
Repeats - Polymerase Chain Reaction (SSR-PCR), Denaturing Polyacrylamide Gel
Electrophoresis (PAGE), Silver Staining, Scoring DNA bands and Data Analysis were
also conducted. Diversity Analysis of 43 inbred lines from UPLB, 11 from Ilagan
Experiment Station (IES) and 45 from USMARC, USM inbred lines is ongoing.
Screening of CIMMYT drought parental lines and field evaluation of F1 segregating
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population will be done. Moreover, development of QPM cultivars and molecular
assisted (MAS) introgression of opaque alleles to an elite Philippine inbred line will
be done. So far, 55 CML's and 5 QPM lines from CIMMYT Mexico have just arrived
and are ready for planting. Likewise, incorporation of opaque 2 gene to a Philippine
DMR line will also be done by using 2 markers in the backcrossing work.

Full text available upon request to the author

Article title: Optimization of the random amplified polymorphic DNA (RAPD)
protocol for Musa cultivars in the B genome

Authors: Emma K. Sales, R.R.C. Espino, A.A. Barrion, M.S. Mendioro, et al.
Conference title: Asian Agriculture Congress, Manila (Philippines), 24-27 Apr 2001

Abstract:

Although RAPD band patterns are easily obtained, several parameters of the
amplification reaction need to be optimized in order to produce reproductible
results. Optimization of several parameters for DNA amplification and RAPD
analysis was undertaken to determine RAPD reaction conditions applicable for
Musa cultivars in the B genome. Overall, the results suggest that a combination of 35
ng DNA, 2.5 m MCI2, 1 unit uL Tag DNA pol, 1 uM dNTPs, .50 ng RAPD primer and
1X PCR buffer is optimum. Results also suggest that the RAPD PCR temperature
cycle profile developed by Zeng et al. (1995) for rice is applicable in the Musa
cultivars evaluated. Moreover, a random ten-mer primers with 60-70% G + C is
needed to obtain good RAPD band pattern.

Full text available upon request to the author
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Article title: Thermomechanical properties of woven abaca fiber-reinforced
nanocomposites
Authors: Marissa Paglicawan, Marco P. Rodriguez, Josefina R. Celorico

Publication title: Polymer Composites 41(5), 2020

Abstract:

In this study, natural fiber-reinforced polymer nanocomposites were prepared from

high-density polyethylene (HDPE), abaca fiber, and nanoprecipitated calcium
carbonate (NPCC) using the hot press technique. The study investigated the

influence of untreated and alkali-treated woven abaca fabric and NPCC hybrid
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reinforcement on the thermomechanical behavior of the natural fiber composites.
The HDPE with different amounts of NPCC was melt-blended in a twin-screw
extruder followed by hot press to produce sheets. A lamination of composites
containing alternating layers of HDPE sheets with different amounts of NPCC and
layers of untreated and alkali-treated woven abaca fabric was produced using a hot
press machine. The resulting material was composed of 20% weight ratio of woven
abaca fibers. The tensile strength showed that the nanocomposite exhibited a high
tensile value of 60.1 MPa with alkali-treated abaca and 1% NPCC. However, a

further increase in the NPCC concentration beyond 1% reduced the mechanical

strength of the nanocomposite. The thermal stability of the abaca fiber-reinforced

nanocomposite improved with addition of NPCC. Scanning electron microscopic

analysis demonstrated that alkali-treated abaca and 1% NPCC improved the

adhesion and compatibility between the fiber and polymer matrix. The potential
applications of this natural fiber-reinforced composite are for automotive and
construction materials.

Full text available upon request to the author

Article title: Plasma-treated Abaca Fabric/Unsaturated Polyester Composite
Fabricated by Vacuum-assisted Resin Transfer Molding

Authors: Marissa Paglicawan, Byung Sun Kim, Blessie Basilia, Carlo Emolaga, et al.
Publication title: International Journal of Precision Engineering and Manufacturing-
Green Technology 1(3), June 2014

Abstract:

To improve the adhesion and wetting between the abaca fibers and matrix, the
surface of abaca fabric was modified using plasma polymerization. Different plasma
exposure times were conducted to determine the effect of plasma treatment on the
properties of the composites. A combination of plasma and other surface
modification processes was also investigated to determine whether double
treatments could further enhance the properties of these composites. Combined
treatments involve plasma polymerization of the fabric after pretreatment with one
of the following surface-modification reagents: a) ymethacrylopropyltrimethylsilane,
b) triethoxyvinylsilane, and c) 2%w/w NaOH (aq).The abaca fabric/unsaturated
polyester composites were fabricated using the vacuum assisted resin transfer

molding (VARTM) technique.SEM results showed that 10 to 20 seconds plasma
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treatment gave the right amount of surface roughness for maximum fiber and matrix
adhesion leading to improved mechanical properties of the composites. Longer
plasma treatment time and double treatment however resulted in composites with
lower mechanical properties. Although the composite with alkali and plasma-treated
fabric showed the lowest mechanical properties it exhibited the lowest water uptake
in both distilled water and brine solution.

Full text available upon request to the author

Article title: Water Uptake and Tensile Properties of Plasma Treated Abaca Fiber
Reinforced Epoxy Composite
Authors: Marissa Paglicawan, Byung Sun Kim, Blessie Basilia

Publication title: Composites Research 26(3), June 2013
Abstract:

This work presents the tensile properties and water uptake behavior of plasma
treated abaca fibers reinforced epoxy composites. The composites were prepared by
vacuum assisted resin transfer molding. The effects of treatment on tensile properties
and sorption characteristics of abaca fiber composites in distilled water and salt
solution at room temperature were investigated. The tensile strength of the
composites increased with plasma treatment. With plasma treatment, an
improvement of 92.9% was obtained in 2.5 min exposure time in plasma. This is
attributed to high fiber-matrix compatibility. Less improvement on tensile properties
of hybrid treatment of sodium hydroxide and plasma was obtained. However, both
treatments reduced overall water uptake in distilled water and salt solution.
Hydrophilicity of the fibers decreased upon plasma and sodium hydroxide
treatment, which decreases water uptake.

Full text available upon request to the author

Article title: Influence of Nanoclay on the Properties of Thermoplastic Starch/
Poly(lactic acid) Blends
Authors: Marissa Paglicawan, Blessie Basilia, Ma. Teresa V. Navarro, Carlo Emolaga

Publication title: Journal of Biobased Materials and Bioenergy 7(1), February 2013

Abstract:
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Thermoplastic starch is a type of biodegradable material based on starch. However,
this material has high water solubility and may lose their mechanical properties in
humid conditions. To solve this, biodegradable blends were prepared by melt
blending of thermoplastic starch (TPS) and synthetic polylactic acid. The
thermoplastic starch with different amounts of locally produced nanoclay was
prepared by mixing the 70% starch with glycerol and water in a single screw
extruder. The blends were composed of TPS nanocomposites andpolylactic acid in
the presence of maleic anhydride. The blend ratios of TPS with nanoclay and PLA
were 70:30 and 30:70. The mechanical properties of the biodegradable blends,
thermal characteristics, structural behavior, microstructures and water resistance
were evaluated. The mechanical properties of PLA/TPS nanocomposite with maleic
anhydride were higher than the physical blends of PLA/TPS without maleic
anhydride and nanoclay. The XRD result showed that the biodegradable blend
nanocomposites exhibited the intercalation of nanoclay within the blends matrix.
The microstructure of the blends in the presence of maleic anhydride showed
homogenous and smoother surface. The crystallization temperature of the
biodegradable blends shifted to a lower temperature compared to the physical blend
of TPS nanoclay/PLA. The blends showed better water resistance compared to the
physical blend of TPS and PLA.

Full text available upon request to the author

Article title: Dielectric and thermal properties of thermoplastic elastomer gels in the
presence of nanographite

Authors: Marissa Paglicawan and Jin Kuk Kim

Publication title: E-polymers 11(1), June 2011

Abstract:

In this work, the effect of different nanographite such as expandable graphite (EG)
and exfoliated graphite nanoplatelets (xGnP) on the electrical and thermal properties
of nanocomposite thermoplastic elastomer gels prepared from a poly(styrene-b-
(ethylene-co-butylene)-b-styrene) (SEBS) imbibed with an EB-compatible paraffin oil
was investigated. The electrical properties have been studied as a function of
variation of nanoparticles in the frequency range of 52 to 107 Hz. For all the
nanoparticles studied, the dielectric constant increases as the volume content of the

nanoparticles in the TPE gels increases. The increase in dielectric constant was fairly
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smooth with no clear dielectric singularity in the concentration range studied.
However, the percolation threshold in the dielectric spectra was clearly seen. The
incorporation of a small quantity of nanographite improved the thermal stability of
the swollen midblock of TPEGS, since the particles dispersed in this region, thereby
increasing the distinct region of oil degradation temperature but no improvement on
SEBS matrix. The results showed that size, shape and agglomeration of the particles
with high amount of oil in SEBS system played a role in the dielectric properties and
thermal stability.

Full text available upon request to the author

Article title: Dispersion of Multiwalled Carbon Nanotubes in Thermoplastic
Elastomer Gels: Morphological, Rheological, and Electrical Properties

Authors: Marissa Paglicawan, Jin Kuk Kim, Dae-Suk Bang

Publication title: Polymer Composites 31(2), February 2009

Abstract:

An investigation was reported here with an aim to prepare nanocomposite
thermoplastic elastomer gels by dissolving polystyrene-b-poly(ethylene/butylene)-
b-polystyrene (SEBS) triblock copolymer in selective hydrocarbon oils with the
presence of multiwalled carbon nanotubes (MWCNTs). The properties related to
morphology, viscoelasticity, electrical and mechanical properties, and thermal
stability were explored and discussed. Dynamic rheological measurements of the
resultant nanocomposite thermoplastic elastomer gels (NCTPEGs) confirmed that
addition of MWCNTs affects the linear viscoelastic properties in which dynamic
storage and loss moduli increase to some extent. At a temperature between 30°C and
40°C below the gel point the NCTPEGs have dynamic storage modulus greater than
loss modulus (G' and G"), thereby indicating that at room temperature a physical
network is still present despite the addition of MWCNTs. The morphological
properties revealed that MWCNTs were dispersed and exfoliated within the swollen
TPE. The incorporation of small quantity of MWCNTs improved the thermal
stability and mechanical properties of NCTPEGs. POLYM. COMPOS., 2010.

Full text available upon request to the author

Article title: Properties of new nanocomposite triblock copolymer gels based on
expandable graphite

Authors: Marissa Paglicawan and Jin Kuk Kim
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Publication title: Polymer Engineering and Science 48(9), September 2008

Abstract:

In this work, we investigated the effect of expandable graphite (EG) on the property
of triblock copolymer prepared from a poly(styrene-b-(ethylene-co-butylene)-b-
styrene) (SEBS) imbibed with an EB-compatible hydrocarbon oil. The rheological
properties showed that at a temperature between 30 and 40°C below the gel point,
the triblock copolymer gels had a dynamic storage modulus (G') greater than loss
modulus (G'), thereby indicating that at ambient temperature, a physical network is
still present in spite of the addition of nanoparticles. Dynamic rheological
measurements of the resultant nanocomposite triblock copolymer gels confirmed
that the addition of EG affects the linear viscoelastic properties and maximum
operating temperature of the parent triblock copolymer gels. The mechanical
properties showed only marginal increase, which can be attributed to the poor
dispersion that leads to agglomeration of particle into micrometer size stacks, and
thus the particles behave only as inorganic fillers. The morphology and X-ray
diffraction revealed that the EG used to generate nanocomposite triblock copolymer
gels is dispersed generally within the swollen copolymer and/or solvent. POLYM.
ENG. SCI., 2008. © 2008 Society of Plastics Engineers.

Full text available upon request to the author

Article title: A Novel Ultrasonic Method of Preparation of Polyurethane Materials
Authors: Maridass Balasubramanian, Marissa Paglicawan, Jin Kuk Kim

Publication title: International Journal of Polymeric Materials 57(8), August 2008

Abstract:

The possibility of using ultrasonic waves in the reaction between methylene
diphenyl diisocyanate (MDI) and polypropylene glycol (PPG) to create
polyurethanes is described in this article. This normally slow reaction without
chemical catalysts was found to occur to completion within minutes in the presence
of ultrasonic waves. A commercially available ultrasonic apparatus was used and
characterized for the ultrasonic power. The effect of varying the isocyanate/alcohol
groups (NCO/OH) ratio in the presence of ultrasonic waves was also studied. These
ratios were found to have a strong effect on the reaction time and mechanical

properties of the materials. They also influence the thermal stabilities of the
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products. Higher NCO/OH ratios lead to faster curing times and harder but brittle
materials.

Full text available upon request to the author

Article title: The effect of inclusion of nanoparticles on the rheological and
morphological properties of triblock copolymer gels
Authors: Marissa Paglicawan and Jin Kuk Kim

Publication title: TechConnect Briefs 1, June 2008

Abstract:

Nanocomposite materials were prepared by embedding nanosized particles into
triblock copolymer gels. The properties related to morphology, viscoelasticity and
thermal stability were explored and discussed. Dynamic rheological measurements
of the resultant NCTPE gels showed that at temperature between 30 °C to 40 °C
below the gel point, the nanocomposite thermoplastic elastomer gels (NCTPEGs)
have dynamic storage modulus greater than loss modulus (G’ and G”), thereby
indicating that at ambient temperature a physical network was still present despite
the addition of nanoparticles. Storage modulus slightly increases as the
nanoparticles increase. The morphology revealed that nanoparticles used to generate
nanocomposite triblock copolymer gels are dispersed generally within the swollen
copolymer and or solvent. Thermal degradation was improved with the addition of
nanoparticles. This research hopefully gives new advancement in the field of
nanocomposite polymer gels with wider application.

Full text available upon request to the author

Article title: Prediction and Optimization of Mechanical Properties of
Polypropylene/Waste Tire Powder Blends using a Hybrid Artificial Neural
Network-Genetic Algorithm (GA-ANN)

Authors: Maridass Balsubramanian, Marissa Paglicawan, Zhenxiu Zhang, Sung Hyo
Lee, et al.

Publication title: Journal of Thermoplastic Composite Materials 21(1), January 2008

Abstract:

Blends of Polypropylene (PP) and waste ground rubber tire powder are studied with
respect to the effect of ethylene—propylene—diene monomer (EPDM) and
polypropylene grafted maleic anhydride (PP-g-MA) compatibilizer content by using
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the Design of Experiments methodology, whereby the effect of the four polymers
content on the final mechanical properties are predicted. Uniform design method is
especially adopted for its advantages. Optimization is done using hybrid Artificial
Neural Network-Genetic Algorithm technique. A rubber formulary with respect to
the four ingredients are optimized having maximum tensile strength and then
compared with a blend predicted to have maximum elongation at break. It is
concluded that the blends show fairly good properties provided that it has a
relatively higher concentration of PP-g-MA and EPDM content. SEM investigations
also corroborates with the observed mechanical properties. A quantitative
relationship is then shown between the material concentration and the mechanical
properties as a set of contour plots, which are then tested and confirmed
experimentally to conform to the optimum blend ratio.

Full text available upon request to the author

Article title: Waste PU /PP Blends with Improved Technological Properties
Authors: Marissa Paglicawan, Maridass Balusubramanian, Zhenxiu Zhang, Jin Kuk
Kim

Publication title: Polymer Plastics Technology and Engineering 47(1), January 2008

Abstract:

An investigation is reported here which aims to study the possibility of recycling
waste polyurethane powder by melt blending with polypropylene. Improvement in
the technological properties is found to be possible by increasing the miscibility of
the blend by using a series of maleic-anhydride based compatibilizers. Mechanical
properties were found to increase with increase in the compatibilizer content. It is
claimed that the explanations given in this paper are unique in that through the use
of a series of maleic anhydride based compatibilizers with PU/PP blends, it is
possible to get materials with high mechanical properties which is corroborated by
morphological and contact angle studies.

Full text available upon request to the author

Article title: Influence of Hydrocarbon Oils on the Physical Gelation of Poly(styrene-
b-(ethylene-co-butylene)-b-styrene) (SEBS) Triblock Copolymers
Authors: Jin Kuk Kim, Marissa Paglicawan, Sung Hyo Lee, Maridass

Balasubramanian
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Publication title: Journal of Elastomers and Plastics 39(2), April 2007

Abstract:

The physical gelation of triblock copolymer poly(styrene-b-(ethylene-co-butylene)-b-
styrene) (SEBS) in different hydrocarbon oils with different concentrations is studied
in this article. The linear viscoelastic behavior, thermal transitions, swelling behavior,
and gel properties on physical gelation are presented. The linear viscoelastic
behavior is highly dependent on the copolymer concentration and type of oils. The
degree of moduli responses of SEBS gels increase with higher gelation temperature,
thereby indicating the longer lifetime of gel junctions. Small amounts of aromatic
content in the hydrocarbon oil decreases the thermal stability of micelle formation of
the gel and increases the compatibility of the solvent with copolymer, thereby
resulting in low gelation temperature, lower moduli, as well as gel strength. With an
increase in paraffinic content and molecular weight of hydrocarbon oil, the gelation
temperature, moduli, and gel properties show improvement. Differential scanning
calorimetric results show phase separation of soft segment and hard segment. The
glass transition temperature (Tg) of soft ethylene—butylene (EB) midblock is not
dependent on the triblock copolymer concentration nor on the type of oil, whereas
the Tg of hard segment styrene endblock is highly dependent on triblock copolymer
concentration and type of oil. The molecular weight and paraffinic hydrocarbon
content of the oils are found to contribute to the stability of micelles and the
incompatibility of hydrocarbon oil in SEBS triblock copolymer.

Full text available upon request to the author

Article title: Study on Nanocomposite Thermoplastic Elastomer Gels
Authors: Marissa Paglicawan, Maridass Balasubramanian, Jin Kuk Kim

Publication title: Macromolecular Symposia 249-250(1), April 2007

Abstract:

The effect of several network-forming nanoscale materials such as two different
types of graphite and multiwalled carbon nanotube on the property development of
thermoplastic elastomer (TPE) gels prepared from microphase- ordered
poly(styrene-b-(ethylene-co-butylene)-b-styrene) (SEBS) triblock copolymer
dissolved in paraffin oil was studied. Dynamic rheological measurements of the
resultant nanocomposite TPE (NCTPE) gels showed that at temperature between 30
°C to 40 °C below the gel point, the NCTPE gels have dynamic storage modulus
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greater than loss modulus (G’ and G”), thereby indicating that at ambient
temperature a physical network is still present despite the addition of nanoparticles.
In general, the nanoparticles lower the gelation temperature. The X-ray diffraction of
NCTPE gels showed that EG2 system exhibited intercalation, those with CNTs
exhibited exfoliation and EG1 did not change at all.

Full text available upon request to the author

Article title: Effects of Extruder Parameters and Compositions on Mechanical
Properties and Morphology of Maleic Anhydride Grafted Polypropylene/Waste Tire
Blends

Authors: Jin Kuk Kim, Sung Hyo Lee, Marissa Paglicawan, Maridass
Balasubramanian

Publication title: Polymer-Plastics Technology and Engineering 46(1), January 2007

Abstract:

A co-rotating twin screw extruder was used for blending thermoplastic elastomeric
blends of ground rubber tire (GRT) and maleic anhydride grafted polypropylene
(PP-g-MA). The dynamic reaction occurring between the blends necessitates a study
of the processing parameters of the extruder. The effects of the extruder screw
configurations, screw speed, compatabilizer and blend ratios on the mechanical
properties, and morphology was studied. Out of the four different screw
configurations A, B, C, and D, screw D with reverse flow elements was found to be
highly efficient with respect to mechanical properties, particularly at 100 rpm screw
speed. SEM studies revealed that GRT and PP-g-MA are thermodynamically
miscible under optimized screw configuration and processing condition of 100 rpm
screw speed. SEM studies also show that the addition of compatibilizer increases the
miscibility and, consequently, the mechanical properties. Finally, a composition
involving GRT/PP-g-MA/SEBS-g-MA as 65/35/10 by weight was found to be
optimum.

Full text available upon request to the author

Article title: Viscoelastic and gelation studies of SEBS thermoplastic elastomer in
different hydrocarbon oils
Authors: Jin Kuk Kim, Marissa Paglicawan, Maridass Balasubramanian

Publication title: Macromolecular Research 14(3), June 2006
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Abstract:

Poly[styrene-b-(ethylene-co-butylene)-b-styrene] (SEBS) triblock copolymer was
studied by dissolving the ethylene butylene midblock in selective hydrocarbon oils.
These oils differ in their aromatic, paraffinic and naphthenic content. Dynamic
rheological studies showed that the storage modulus (G’) exceeded the loss modulus
(G") for all the gels over the entire range of frequency, thereby confirming them as
physical gels. However, the behavior ofG' andG” as a function of frequency
depended primarily on the oil type. The gelation melting temperature decreased
drastically with increased oil aromaticity. Small angle X-ray scattering studies
revealed that the maximum interdomain interference shifted to a higher angle
depending on the composition and type of hydrocarbon oil. Keywordsphysical gel-
viscoelastic properties-triblock copolymer-SEBS

Full text available upon request to the author

Article title: Loofah Fiber as Reinforcement Material for Composite
Authors: Marissa Paglicawan, Ma. Susana Cabillon, Rosito P. Cerbito, Elizabeth O.
Santos

Publication title: Philippine Journal of Science 134(2), December 2005

Abstract:

In this preliminary study, the potential of loofah fiber as reinforcement material for
polymer-bonded composites was investigated. Tensile and flexural properties of
loofah fiber reinforced plastic were characterized and evaluated. The mechanical
properties of the composite have been determined as a function of different method
of loofah fiber preparation. The fiber-matrix interaction and fiber/matrix volume
were also determined using a stereomicroscope. Results of mechanical properties, at
least in this study showed that loofah fiber reinforced with unsaturated polyester are
typical anisotropic material since the loofah is generally controlled by the network of
fibers in multi-directions. The concentration of fibers in the loofah itself has a
significant effect on the mechanical properties as shown from the results of
transverse and longitudinal direction. The tensile and flexural modulus varied
depending on the sample preparation of the composite and the direction of loading.

Full text available upon request to the author

Article title: Natural weathering of polypropylene in a tropical zone
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Authors: Elinor L. Bedia, Marissa Paglicawan, Cynthia V. Bernas, Severino T.
Bernardo, et al.

Publication title: Journal of Applied Polymer Science 87(6), February 2003

Abstract:

Natural weathering of isotactic polypropylene (PP) plates (2 mm in thickness) was
conducted for 15 months in the Philippines. Optical microscopy, scanning electron
microscopy, and atomic force microscopy revealed that the surface layer (200-300 nm
in thickness) was affected in the first month, and cracks are formed toward the
deeper layer. On the basis of the microscopic observations along with FTIR, DSC,
GPC, and tensile strength measurements, the following degradation mechanism of
PP was proposed. At first, through oxygen introduced into the PP, only the surface
layer seems to be affected. Gradually, the surface layer may be removed, exposing
the inner layer. Then, molecular chains of the inner layer start to be degraded,
accompanying a significant loss of tensile properties. Part of the degraded materials
seems to be eroded, leading to the formation of cracks on the surface of the
uncovered inner layer. Finally, the original surface layer may be totally eroded,
making the structure of the inner layer (which should reflect the spherulitic texture)
evident.

Full text available upon request to the author

Article title: Effect of Devulcanizer on the Properties of Natural Rubber Vulcanizates
Authors: Jin Kuk Kim and Marissa A. Paglicawan
Publication title: Philippine Journal of Science 133(2), December 2004

Abstract:

The effect of De-Link R on the properties of natural rubber vulcanizates was
investigated. Different amounts of De-Link R were added to the base formulation of
natural rubber compound. The tensile properties were determined and correlated
with the results of cure characteristics and crosslink density. Results showed that the
maximum torque, scorch time, and cure time increase with increasing De-Link R
content. However, the tensile strength and elongation at break drop tremendously as
the amount of De-Link R content increases; whereas the modulus at 100% and 300%
elongation increase due to the formation of new crosslink as indicated in the increase
of crosslink density.

Full text available upon request to the author
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Article title: Effect of partial substitution of improved grasses with corn (Zea Mays)
or sorghum (Sorghum Bicolor) silages on milk production of Holstein-Friesian x
Sahiwal cows

Authors: Renzen Marie B. Jamisola, Karla Joy S. Ty, Artemio M. Salazar, Ayn Kristina
M. Beltran, et al.

Publication title: Philippine Journal of Veterinary and Animal Sciences 44(1), 2018

Abstract:

Effect of partially substituting improved grasses - Napier (Pennisetum purpureumn)
and Guinea grass (Panicum maximum) combination - with 50% corn or sorghum
silages on dry matter intake (DMI), milk production and body condition scores of

nine Holstein-Friesian x Sahiwal cows were determined in a 23-day feeding trial.
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Cows were grouped and distributed following a 3x3 Latin Square Design based on
10-100, 101-200 and >200 days-in-milk (DIM.) No significant differences were
observed on all of the response variables for 10-100 and 101-200 DIM fed with the
three treatments. Morning DMI (7.07 kg) and total DMI (13.68 kg) of cows at >200
DIM was greatest (P =0.03) on animals fed 100% improved grass. Corn silage
substitution at 50% of total DMI had the highest (P=0.05) afternoon milk yield (3.13
L/day) compared to the other two dietary treatments. In conclusion, corn or
sorghum silage can replace improved grasses at 50% DM requirement without any
general effect on milk production and body condition score.

Full text available upon request to the author

Article title: The use of Grifflin’s Diallel Analysis in determining combining ability
of Philippine Maize Inbred Lines for Yield under Biotic Stress of Bacterial Stalk Rot
Authors: Nuning A. Subekti and Artemio M. Salazar

Publication title: Penelitian Pertanian Tanaman Pangan 24(3), 2005

Abstract:

A CGriffing’s diallel analysis Model 1was employed to determine the genetic
inheritance of yield in six maize inbred lines consisting of four resistant and two
susceptible inbred lines to bacterial stalk rot. A complete cross combinations of the
lines were made at the University of the Philippines Los Bafios (UPLB), Philippines,
during the 2002 wet season (October 2002-January 2003) and the 2003 dry season
(February-June 2003). The parental lines, F1 crosses, and F1 reciprocals were then
evaluated using a Randomized Complete Block Design (RCBD) with two
replications at the Institute of Plant Breeding, Los Bafios, Philippines, from
November 2003 to February 2004. It was found that additive gene effects were more
important than non-additive gene effects in the inheritance of yield. Estimates of
general combining ability, specific combining ability, and reciprocal effects on yield
were significant. S3YB 137-1-1-B and TUPI (S3) 5-1-B were two best general
combiners. The best specific combining ability was performed by the cross S3YB
137-1-1-B x TUPI (S3) 15-2-B. The reciprocal effects were suspected due to extreme
differences in yield between the survived genotypes and genotypes with 100%
bacterial stalk rot infestation.

Full text available upon request to the author

Article title: Estimate of genetic effects in six native maize varieties.
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Authors: Guzman, P. S. and Salazar, A. M.
Publication title: Philippine Journal of Crop Science 17(2), 1992

Abstract:

Data on 8 yield components from 6 Zea mays cultivars were subjected to analysis of
variance. Additive and dominant gene effects were highly significant for yield, plant
and ear heights, ear length and ear diameter. Highly significant dominance effects
were also noted for days to silking and shelling percentage. Heterotic effects were
significant for days to silking and ear height, and highly significant for plant height
and ear diameter. Composites involving the cultivars Tiniguib, Silangan 2 and Sapnit
348 are recommended for high yields.

Full text available upon request to the author

Article title: Prediction of maize (Zea mays L.) yield under moderately waterlogged
condition using agronomic traits measured prior to harvesting.

Authors: Paril, J. F., Sanchez, M. A. B., Salazar, A. M.

Publication title: Philippine Journal of Crop Science 40(3), 2015

Abstract:

Maize production in the Philippines is facing constraints brought about by more
intense and frequent rainfall resulting to excess soil moisture stress or waterlogging.
Identification and assessment of agronomic traits related to waterlogging are keys to
the development of tolerant cultivars. S1 families from two high yielding open-
pollinated maize cultivars, IPB VAR6 (high lysine and tryptophan contents, also
known as a quality protein maize cultivar) and IPB VAR13 (hybrid maize alternative
of poor Filipino farmers), were evaluated under normal field soil moisture and
moderate waterlogging conditions. Yield was used as the indicator of stress
tolerance. For each cultivar, 20 S1 families were selected based on best linear
unbiased yield predictors, estimated from models accounting for treatment, S1
family, and interaction effects. Correlation analysis indicated that anthesis-silking
interval and adventitious root growth were not significantly correlated with yield.
Yield prediction models utilizing 10 agronomic traits measured prior to harvesting
as explanatory variables, were used to complement the correlation analysis. The
models showed 69.1% and 73.1% adjusted R2 under normal field soil moisture and

moderate waterlogging conditions, respectively. These models have potential
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applications in early yield prediction and in predicting yield when empirical yield
data for some entries are lost due to inclement weather, pests, diseases and data
mishandling.

Full text available upon request to the author

Article title: Assessment of genetic diversity of Philippine corn (Zea mays L.)
germplasm set using nonparametric morphological characteristics.

Authors: Bon, S. G., Huelgas, V. C,, Salazar, A. M.

Publication title: Philippine Journal of Crop Science 44(3), 2019

Abstract:

Three-hundred nineteen traditional and farmer's corn populations were
characterized for 39 non-parametric traits to genetic diversity of Philippines corn
germplasm collection set based on accession of assess. Analyses revealed
intermediate to high H' values for most of the traits observed ranging from 0.40 to
0.98 in 31 of 39 traits of stem, leaf, ear, tassel, cob and kernel. Variation was expressed
in terms of multiple morphotypes of traits and their relative frequencies. Cluster
analysis based on similarity confirmed the high levels of genetic diversity with
substantially high dissimilarity coefficient. Clustering was achieved at a low
similarity coefficient of 0.39 where 10 groups can be identified and with 10 generally
outlier accessions. Majority (70%) of the accessions generally fall within the first two
large groups, Cluster 1 and Cluster 2. The closest two pairs of accessions were tied at
maximum similarity of 0.82 and 0.85. Clustering was not found associated with the
origin or provenances. However, pattern grouping was clear between old collections
(collections mostly from 1980's to 2000s) and recent collections (collections from
2015-2016). Most of the recent collections were grouped at higher degree of similarity
including the two closest pairs identified while old collections were grouped at
lower degree of similarity. While the collection set was found generally diverse,
results however showed that recently collected Philippine corn germplasm have
reduced variability than the collections acquired about 20 to 30 yr ago. Results
showed that the corn germplasm set conserved were still highly diverse despite
rapid displacement, varietal homogenization and modernization of the corn
agricultural landscape in the country.

Full text available upon request to the author
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Article title: Patterns of variability in quantitative morpho-agronomic characteristics
of Philippine traditional corn from selected provinces.

Authors: Bon, S. G., Huelgas, V. C.,, Roxas, G. R., Salazar, A. M.

Publication title: Philippine Journal of Crop Science 42(2), 2017

Abstract:

Two hundred recently collected traditional corn populations were characterized
based on quantitative morpho-agronomic descriptors, aimed to assess the
distribution and frequency of quantitative variation, determine the principal
component of variation and similarity groupings of the collection. Data showed
wide spread statistical range and high variance and standard deviation for kernel,
tassel, plant and ear descriptors. Nine descriptors however, showed skewness,
indicating aggregation of values towards either end of the range. Means indicated
values closer to the unimproved corn types such as shorter plant heights, higher
number of leaves, narrower stem diameter, lighter kernel weight, shorter ear length,
early tasseling and silking, smaller kernel dimensions, smaller cob diameter, and
non-synchronous flowering. As expected, collections were distributed over many
classes ranging from 6 to all 10 frequency classes but generally falling within the 4 or
5 central classes. In general, values obtained indicated high variability of the
collection having wide dispersion distributed to multiple class ranges. A cumulative
74.6% of sample variability was contributed by 11 PCs with the first 3 principal
components explaining about 44.48% of the sample variation. PC1 was composed of
22 variables representing plant, tassel and ear characteristics. PC2 included tassel
peduncle length and number of kernel rows while PC3 identified 100-kernel weight
and kernel width. Number of primary branches of tassel and rachis diameter were
not found significant in all primary axes. The collection clearly scattered over the
biplot space but no clear pattern of provenance association can be identified. Weak
groupings can be observed for some collections from Masbate, Oriental Mindoro and
Agusan del Sur. Cluster analysis further confirmed inherent morpho-agronomic
variability of the collection set where maximum clustering was achieved at 15.75
Euclidean distance coefficient. The collection can be grouped into two clusters with 9
outliers. Cluster II was the larger group with 3 sub-clusters while Cluster I was
composed of 18 collections. Cluster II maybe sub-grouped into 3 smaller clusters IIA,
IIB, IIC. No clear association to provenances was established but 21 of the Masbate

collection clustered in IIA and 8 of 14 Aklan and 7 of 10 Agusan Del Sur collections
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both clustered in IIC. Cluster analysis validated high degree of variability of the
collection set. The present study therefore confirmed the presence of considerable
genetic diversity, outlined distribution patterns of variations observed and identified
the principal components among the local corn germplasm. Recommendations were
forwarded.

Full text available upon request to the author

Article title: Genomic selection in Maize (Zea mays L.) population improvement for
Waterlogging Tolerance

Authors: Jefferson F. Paril, Maria Alma B. Sanchez, Artemio M. Salazar, Antonio G.
Lalusin, et al.

Publication title: Philippine Journal of Crop Science 42(1), 2017

Abstract:

Excess soil moisture stress or waterlogging in maize is increasingly becoming a
serious problem in the Philippines as a result of climate change. Waterlogging
tolerance is best expressed in terms of yield reduction. Yield is a quantitative and
polygenic trait. Genomic selection promises a more efficient way of improving
quantitative traits in crop plants. Genomic selection is a type of marker assisted
selection which uses all available marker data, phenotype data and statistical models
to predict performance.High variability was found in a population of 390 S1 families
extracted from 39 Philippine traditional maize varieties in terms of yield under
normal and excess soil moisture conditions. Genotyping-by-sequencing was
implemented on 92 families sampled from the 390 S1 families tested for
waterlogging tolerance. Genotype and phenotype data from 92 lines were used to
gauge the feasibility of using genomic selection in these traditional maize varieties
and to perform a preliminary genome-wide association study. The prediction
accuracies of the three genomic selection models RR-BLUP, Bayesian RR and
Bayesian LASSO were close to zero for crop yield susceptibility index and rangers
0.16-.44 for yield per se, under normal and stressed conditions. Larger population
size should be used to improve prediction accuracies in maize genomic selections.
Genome-wide association study detected 14 putative QTL for crop yield
susceptibility index and two for yield under excess soil moisture stress, with
significance level of 9.7 x 10-5to 1.4 x10-5, and power of 0.71 to 0.92. All the protein

coding regions within 15kb upstream and downstream of the QTL are not yet
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characterized except for GRMZM2G179270 (putative-S-locus receptor-like protein
kinase family protein), GRMZM?2G071986 (tetratricopeptide repeat-like superfamily)
and GRMZM?2G093705 (ATPase).

Full text available upon request to the author

Thesis title : Effects of mass selection for ear length in maize

Authors: Artemio M. Salazar

Abstract:

Iowa Long Ear Synthetic (BSLE) was developed in 1957 from 12 long-eared maize
(Zea mays L.) inbred lines. After three generations of random mating, divergent
mass selection for ear length was initiated in 1963 to determine the effects of
selection on grain yield. The objectives of this study were to evaluate the effects of 15
cycles of mass selection on ear length, yield, and other agronomic traits and to
estimate the genetic variability present in BSLE original population and in
subpopulations after 15 cycles of divergent mass selection for ear length;Evaluation
of original and advanced cycles of BSLE subpopulations showed significant but
asymmetrical response for ear length and most of the other taits. Greater response
was exhibited with selection for shorter ears. The asymmetrical response for ear
length was probably due to genetic asymmetry and greater environmental
sensitivity of long-ear subpopulation compared with the short-ear subpopulation.
The effects of genes controlling ear length were also concluded to be small because
the asymmetric response was not immediate. Heterosis was detected in the crosses
of advanced cycles suggesting significant difference in gene frequencies in the short-
ear and long-ear subpopulations with the expression of incomplete dominance for
ear length;Genetic variation in the advanced populations, cycle 15 short-ear (BSLE
C155) and cycle 15 long-ear (C15L), was found to be similar to the original
population (BSLE CO0). Further progress was predicted and would continue to be
asymmetrical in future cycles of divergent mass selection for ear length. Indirect
selection, based on ear length, was not effective for increasing grain yield. Correlated
effects for divergent mass selection were opposite for the short-ear and long-ear
subpopulations.

Full text available upon request to the author

Article title: Classifying Farmer-Bred Maize (Zea mays L.) Varieties into Heterotic

Groups using Broad-Based Testers
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Authors: Tonette P. Laudel, John Paolo P. Nufiez , Rehel A. Diaz, Jerome S. Burgonio,
et al.

Publication title: Philippine Journal of Crop Science 43(3), 2018

Abstract:

Through many decades of farmers’ selection, the farmer-bred maize varieties (or
native varieties) from the Philippines formed unique potential in adaptation and
proven to be genetically-diverse. But its utilization in varietal improvement
programs is less explored due to their low yield. Using broad-based elite maize
populations as testers, the study aimed in classifying 70 farmer-bred varieties into
heterotic groups. Testcross progenies were generated during the 2015 DS followed by
tield evaluation in replicated trials at Pangasinan, Isabela, and UPLB from 2016-2017.
ANOVA revealed significant effects of native (farmer-bred variety), tester, and native
x tester interaction for important traits like YIELD, EPP, EL, FW, and GW. Combining
ability estimates based on YIELD were used in generating GGE biplots and
dendrogram. Three clusters, which are also equivalent to the proposed heterotic
groups, explained 61.2% of the variation in combining ability of farmer-bred
varieties and testers. Broad-based testers representing each group are chosen and
may be used to classify other farmer-bred varieties in the future. Farmer-bred
varieties with high GCA are recommended for intra-population improvement, while
testcrosses exhibiting high SCA may be directly considered as potential population
hybrids. Traits from farmer-bred varieties will also be incorporated to further
improve the elite maize populations (used as testers). The study is an effort to
manage farmer-bred variety or germplasm through the proposed heterotic
groupings, in order to utilize them in maize varietal improvement programs in the
country. Further experimentation is needed to validate the proposed heterotic
groupings.

Full text available upon request to the author

Article title: Genetic repeatability, phenotypic and genotypic coefficient of variability
of whie maize (Zea mays L.) populations
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Publication title: Journal of BIMP-EAGA Regional Development 3(2), 2017

Abstract:
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A plant breeder’s success in executing any breeding program depends greatly in the
presence and amount of genetic variation including the genetic repeatability of the
traits of interest. Fifteen white maize populations available at the Institute of Plant
Breeding (IPB), University of the Philippines Los BaAtos (UPLB) were grown and
evaluated at the Central Mindanao University (CMU) and UPLB on July and
December 2011 respectively, to assess the genetic repeatability and the estimates of
genetic coefficient. Different maize characters such as yield, days to anthesis , days to
silking, plant and ear height, stand count, number of ears, ear length, ear diameter
and shelling percentage were studied. The results revealed that in terms of
repeatability, yield (31%), plant height (34.88), ear height (41.84%), and shelling
percentage (35.54%) obtained moderate values while the rest of the traits indicated
low values. Estimates of phenotypic coefficient of variation (PCV) exhibited
moderate values for yield, stand count and number of ears while low values were
indicated by all of the traits for genotypic coefficient of variation (GCV). Low
magnitude of GCV as well as moderate genetic repeatability for the traits being
investigated suggests that these parameters were under the control of environmental
effects.

Full text available upon request to the author

Article title: Views and suggestions for research collaboration among national maize
programs in the Asian Region: perspective from the Philippines

Authors: Artemio M. Salazar
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Abstract: No available
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Abstract:
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Bt corn is cultivated over about 300 000 ha in the Philippines, which ranks 13th
among countries cultivating genetically modified (GM) crops over 50 000 ha or more.
The Philippines was the first country in Asia to formulate biosafety rules and
regulations on GM crops. Insect Resistance Management (IRM) is a major
component of the measures prescribed by the Philippines government governing the
cultivation of GM crops such as Bt corn. In this paper, we present an outline of the
cooperative endeavors relating to Bt corn taken up by technology developers
(Monsanto, Pioneer, Syngenta and academic institutions), regulators, farmers and
scientists. So far, there has been no observed development of resistance by from
Asian corn borer to Bt corn. The country services of the IRM Technical Advisory
Team of the Department of Agriculture of the Government of the Philippines. This
strategy has been incorporated into the requirements stipulated for the continued
commercialization of Bt corn (MON 810) by Monsanto. Soon, RR soybean, Bt cotton,
PRSV-resistant papaya, vitamin A-fortified rice and Bt eggplant will be commercially
available in the country.

Full text available upon request to the author
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survey

Authors: Philip J. Barter, Shizuya Yamashita, Ulrich Laufs, Alvaro J. Ruiz, et al.
Publication title: Lipids in Health and Disease 19(1), June 2020

72



Specialized Philippine Enterprise Reference of Experts and Scientists Volume 5 No.1 June 2021

Abstract:

Background: Implementing evidence-based management of dyslipidaemia is a
challenge worldwide. Objectives: To understand physician beliefs and behaviour
and identify uncertainties in dyslipidaemia management across four world regions.
Methods: Web-based survey of 1758 physicians in Japan, Germany, Colombia and
the Philippines who were selected randomly from existing databases. Key inclusion
criteria were 1) for cardiologists and diabetes/endocrinology specialists: >50
dyslipidaemia patients examined in the last month; 2) for specialists in neurology/
neurosurgery/stroke medicine: 250 dyslipidaemia patients and > 20 patients with a
history of ischaemic stroke examined in the last month; and 3) for specialists in
nephrology and general medicine: based at centres with 220 beds and = 50
dyslipidaemia patients examined in the last month. The self-report survey covered
dyslipidaemia management, target low-density lipoprotein cholesterol (LDL-C)
levels in different patient groups, and statin safety. All physicians gave voluntary
consent and all data were anonymised. Analysis was solely descriptive. Results: The
survey highlighted key areas of uncertainty in dyslipidaemia management in the
four countries. These related to LDL-C targets in different patient groups, the safety
of low LDL-C levels, the safety of statins, especially for effects on cognitive, renal
and hepatic function and for haemorrhagic stroke risk, and lipid management
strategies in patients with chronic kidney disease, including those with concomitant
hypertriglyceridaemia. Conclusions: This survey of physicians in Japan, Germany,
Colombia and the Philippines has identified key gaps in knowledge about
dyslipidaemia management. These relate to the safety of low LDL-C levels, the
safety of statins, and lipid management of chronic kidney disease. The findings from
this survey highlight the need for further education to improve the implementation
of guideline recommendations for dyslipidaemia management.

Full text available upon request to the author

Article title: BAG6 Variant rs805303 is Nominally Associated with ACEi-induced
Cough Among Filipinos

Authors: Paul Ferdinand M. Reganit, Rody G. Sy, Jezreel L. Taquiso, Charlene F.
Agustin

Publication title: Philippine Journal of Science, 149(1), March 2020

Abstract:
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Cough is a common side effect of angiotensin converting enzyme inhibitor (ACEi)
therapy. The incidence of ACEi-induced cough has been shown to correlate with
genetic variation among different populations. This study aimed to determine the
association of candidate genetic polymorphisms with ACEi-induced cough among
Filipinos. Two hundred twenty (220) participants on ACEi therapy pressure-
lowering in an unmatched case-control study (82 cases with ACEi-induced cough
and 138 controls). Genomic DNA samples were extracted and genotyped for selected
genetic variants. The association of genetic variants and clinical factors with ACEi-
induced cough was determined using regression analyses. Univariate logistic
regression showed that the BAG6 variant rs805303 is nominally associated with
ACEi-induced cough among Filipinos, at a per-comparison error rate (PCER) of 0.05
(OR 2.10, p = 0.016). The association of the variant with ACEi cough was statistically
significant after multiple regression analysis (adjusted OR 2.09, p = 0.022) while
adjusting for confounding clinical factors (sex, alcohol intake, and diastolic blood
pressure). Further studies are needed to validate these findings.

Full text available upon request to the author

Article title: Prevalence of Metabolic Syndrome and Cardiovascular Risk Factors
among Community Health Workers in Selected Villages in the Philippines

Authors: Olivia Sison, Nina Castillo-Carandang, Mary Ann Jucutan Ladia, Rody G.
Sy, et al.

Publication title: Journal of ASEAN Federation of Endocrine Societies 34(2),
November 2019

Abstract:

Objective. This study aimed to estimate the prevalence of cardiovascular risk factors
and metabolic syndrome among community health workers (CHWs) in selected
villages in the Philippines. It also determined the association of urbanization and
socio-demographic characteristics with hypertension, diabetes mellitus and
metabolic syndrome among CHWs .

Methodology. A cross-sectional study was conducted among CHWs who were
actively rendering service from selected communities at the time of the study.

Standardized interviews were conducted and clinical measurements were collected.
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Results. Of the total of 457 CHWSs who participated, 96% were females with a
median age of 50 years. The prevalence of hypertension in this population was
32.4%. Hypertension was found to be associated with older age [adjusted odds

ratio (aOR) 5.3, 95% CI: 3.2 to 8.8, p<0.001], obesity (aOR 2.4, 95% CI: 1.4 to 4.0,
p=0.002) and alcohol consumption (aOR 1.7, 95% CI: 1.0 to 3.0, p<0.040). The
prevalence of diabetes mellitus (DM) was 13.6%. It was found to be more prevalent
among CHWs who were at least 50 years old (aOR 2.7, 95% CI: 1.4 to 5.1, p=0.002),
and those who spent at least 5 hours a day in sedentary activities (aOR 3.8, 95% CI:
1.1 to 12.7, p<0.033). Borderline to high total cholesterol, low density lipoprotein
cholesterol (LDL-c) and triglycerides (TG) were seen in 41%, 37% and 20%,
respectively. Sixty percent had low high density lipoprotein cholesterol (LDL-c). The
overall prevalence of metabolic syndrome was 52.3%.

Conclusion. Metabolic syndrome is prevalent among CHW participants, with
obesity, hypertension and low LDL-c as the most common components present. The
prevalence of cardiovascular risk factors in this population was not found to be
signicantly dierent between rural and urban areas after adjusting for other factors.

Full text available upon request to the author

Article title: Effect of alirocumab on cardiovascular outcomes after acute coronary
syndromes according to age: An ODYSSEY OUTCOMES trial analysis

Authors: Peter R. Sinnaeve, Gregory G. Schwartz, Daniel M. Wojdyla, Marco Alings,
et al.

Publication title: European Heart Journal 41(24), November 2019

Abstract:

Aims: Lowering low-density lipoprotein cholesterol (LDL-C) reduces cardiovascular
risk irrespective of age, but the evidence is less strong for older patients. Methods
and results: This prespecified analysis from ODYSSEY OUTCOMES compared the
effect of alirocumab vs. placebo in 18 924 patients with recent acute coronary
syndrome (ACS) according to age. We examined the effect of assigned treatment on
occurrence of the primary study outcome, a composite of coronary heart disease
death, myocardial infarction, ischaemic stroke, or unstable angina requiring
hospitalization [major adverse cardiovascular event (MACE)] and all-cause death.
Relative risk reductions were consistent for patients 265 vs. <65 years for MACE
[hazard ratio (HR) 0.78, 95% confidence interval (CI) 0.68-0.91 vs. 0.89, 0.80-1.00;
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Pinteraction = 0.19] and all-cause death [HR 0.77, 0.62-0.95 vs. 0.94, 0.77-1.15;
Pinteraction = 0.46], and consistent for MACE when dichotomizing at age 75 years
(HR 0.85, 0.64-1.13 in 275 vs. 0.85, 0.78-0.93 in <75, Pinteraction = 0.19). When
considering age as a continuous variable in regression models, advancing age
increased risk of MACE, as well as the absolute reduction in MACE with alirocumab,
with numbers-needed-to-treat for MACE at 3 years of 43 (25-186) at age 45 years, 26
(15-97) at age 75 years, and 12 (6-81) for those at age 85 years. Although adverse
events were more frequent in older patients, there were no differences between
alirocumab and placebo. Conclusion: In patients with recent ACS, alirocumab
improves outcomes irrespective of age. Increasing absolute benefit but not harm
with advancing age suggests that LDL-C lowering is an important preventive
intervention for older patients after ACS.

Full text available upon request to the author

Article title: Recalibration of biochemistry measurements in a multinational cohort
study: LIFE course study in CARdiovascular disease Epidemiology (LIFECARE)
Authors: Ei Ei Nang, Sheryl Hx Ng, Mahham Shafiq, Chuen Seng Tan, et al.

Publication title: (Preprint) - Undergoing Peer Review

Abstract:

Background

Various cardiovascular biomarkers are used to assess and compare the risk of
cardiovascular diseases across populations. However, artefactual variations due to
the use of different laboratories may make these comparisons invalid. This work
describes the inter-laboratory variations in a multi-country cohort, LIFECARE, and
the use of recalibration to a reference laboratory to minimise this variability.

Methods

LIFECARE is a cohort of 10,479 participants recruited from Indonesia, Malaysia,
Philippines and Thailand between 2008 and 2011, with blood samples analysed at
country-specific laboratories(n=4). Thailand was the designated reference laboratory.
The measurements from each laboratory were compared against the reference
laboratory using a common set of samples analysed at all laboratories, using the
MethComp package in R. Laboratory values for cohort participants were recalibrated
using the equation generated by the package, if large, statistically significant

differences were observed during the comparison.
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Results

Glucose, total cholesterol, HDL cholesterol, LDL cholesterol and triglyceride
measurements were reported for all four countries. Cholesterol and HDL from all
laboratories required recalibration while glucose did not. Recalibration altered the
proportions of the population at risk substantially, with prevalence of high
cholesterol changing from 56.3% to 75.0% in Malaysia, 52.1% to 37.5% in Indonesia
and 31.3% to 22.7% in Philippines. Prevalence of low HDL was similarly altered.
Conclusion

There was significant variation in serum lipid levels measured by different
laboratories, leading to variations in estimates of population at risk. Recalibration to
a reference laboratory can overcome this variability and facilitate meaningful
comparisons of laboratory data across countries.

Full text available upon request to the author

Article title: Effects of alirocumab on cardiovascular and metabolic outcomes after
acute coronary syndrome in patients with or without diabetes: a prespecified
analysis of the ODYSSEY OUTCOMES randomised controlled trial

Authors: G.G. Schwartz, P.G. Steg, M. Szarek, D.L. Bhatt, et al.

Publication title: The Lancet Diabetes & Endocrinology 7(8), July 2019

Abstract:

Background: After acute coronary syndrome, diabetes conveys an excess risk of
ischaemic cardiovascular events. A reduction in mean LDL cholesterol to 14-18
mmol/L with ezetimibe or statins reduces cardiovascular events in patients with an
acute coronary syndrome and diabetes. However, the efficacy and safety of further
reduction in LDL cholesterol with an inhibitor of proprotein convertase subtilisin/
kexin type 9 (PCSK9) after acute coronary syndrome is unknown. We aimed to
explore this issue in a prespecified analysis of the ODYSSEY OUTCOMES trial of the
PCSK9 inhibitor alirocumab, assessing its effects on cardiovascular outcomes by
baseline glycaemic status, while also assessing its effects on glycaemic measures
including risk of new-onset diabetes. Methods: ODYSSEY OUTCOMES was a
randomised, double-blind, placebo-controlled trial, done at 1315 sites in 57 countries,
that compared alirocumab with placebo in patients who had been admitted to
hospital with an acute coronary syndrome (myocardial infarction or unstable angina)

1-12 months before randomisation and who had raised concentrations of atherogenic
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lipoproteins despite use of high-intensity statins. Patients were randomly assigned
(1:1) to receive alirocumab or placebo every 2 weeks; randomisation was stratified by
country and was done centrally with an interactive voice-response or web-response
system. Alirocumab was titrated to target LDL cholesterol concentrations of
065-1 30 mmol/L. In this prespecified analysis, we investigated the effect of
alirocumab on cardiovascular events by glycaemic status at baseline (diabetes,
prediabetes, or normoglycaemia)-defined on the basis of patient history, review of
medical records, or baseline HbAlc or fasting serum glucose-and risk of new-onset
diabetes among those without diabetes at baseline. The primary endpoint was a
composite of death from coronary heart disease, non-fatal myocardial infarction,
fatal or non-fatal ischaemic stroke, or unstable angina requiring hospital admission.
ODYSSEY OUTCOMES is registered with ClinicalTrials.gov, number NCT01663402.
Findings: At study baseline, 5444 patients (28 8%) had diabetes, 8246 (43 6%) had
prediabetes, and 5234 (277%) had normoglycaemia. There were no significant
differences across glycaemic categories in median LDL cholesterol at baseline
(220-228 mmol/L), after 4 months' treatment with alirocumab (080 mmol/L), or
after 4 months' treatment with placebo (2 25-2 28 mmol/L). In the placebo group, the
incidence of the primary endpoint over a median of 28 years was greater in patients
with diabetes (164%) than in those with prediabetes (92%) or normoglycaemia
(8 5%); hazard ratio (HR) for diabetes versus normoglycaemia 209 (95% CI
178-246, p<0-0001) and for diabetes versus prediabetes 190 (1 65-2-17, p<0-0001).
Alirocumab resulted in similar relative reductions in the incidence of the primary
endpoint in each glycaemic category, but a greater absolute reduction in the
incidence of the primary endpoint in patients with diabetes (23%, 95% CI 0 4 to 4 2)
than in those with prediabetes (12%, 00 to 2+4) or normoglycaemia (12%, -03 to
27; absolute risk reduction pinteraction=00019). Among patients without diabetes
at baseline, 676 (10 1%) developed diabetes in the placebo group, compared with 648
(96%) in the alirocumab group; alirocumab did not increase the risk of new-onset
diabetes (HR 100, 95% CI 0-89-111). HRs were 097 (95% CI 0-87-109) for patients
with prediabetes and 130 (95% CI 093-181) for those with normoglycaemia
(pinteraction=011). Interpretation: After a recent acute coronary syndrome,
alirocumab treatment targeting an LDL cholesterol concentration of 0 65-1 30 mmol/
L produced about twice the absolute reduction in cardiovascular events among

patients with diabetes as in those without diabetes. Alirocumab treatment did not
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increase the risk of new-onset diabetes. Funding: Sanofi and Regeneron
Pharmaceuticals.

Full text available upon request to the author

Article title: The Klotho Variant rs36217263 Is Associated With Poor Response to
Cardioselective Beta-Blocker Therapy Among Filipinos

Authors: Rody G. Sy, Jose B. Nevado, Elmer Balasico Llanes, Jose Donato A. Magno
Publication title: Clinical Pharmacology & Therapeutics 107(1), July 2019

Abstract:

A common drug used for hypertension among Filipinos are beta-blockers. Variable
responses to beta-blockers are observed, and genetic predisposition is suggested.
This study investigated the association of genetic variants with poor response to
beta-blockers among Filipinos. A total of 76 Filipino adult hypertensive participants
on beta-blockers were enrolled in an unmatched case-control study. Genotyping

was done using DNA from blood samples. Candidate variants were correlated with

clinical data using chi-square and logistic regression analysis. The deletion of at least

one copy of allele A of rs36217263 near Klotho showed statistically significant

association with poor response to beta-blockers [dominant; odds ratio (OR)=3.89,

p=0.017)], adjusted for diabetes and dyslipidemia. This association is observed

among participants using cardioselective beta-blockers (crude OR=5.60, p=0.008),
but not carvedilol (crude OR=2.56, p=0.67). The genetic variant rs36217263 is

associated with poor response to cardioselective beta-blockers, which may become a
potential marker to aid in the management of hypertension

Full text available upon request to the author

Article title: Rising rural body-mass index is the main driver of the global obesity
epidemic in adults

Authors: BCD Risk Factor Collaboration (NCD-RisC)

Publication title: Nature 569(7755), May 2019

Abstract:

Body-mass index (BMI) has increased steadily in most countries in parallel with a
rise in the proportion of the population who live in cities1,2. This has led to a widely
reported view that urbanization is one of the most important drivers of the global

rise in obesity3-6. Here we use 2,009 population-based studies, with measurements
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of height and weight in more than 112 million adults, to report national, regional and
global trends in mean BMI segregated by place of residence (a rural or urban area)
from 1985 to 2017. We show that, contrary to the dominant paradigm, more than 55%
of the global rise in mean BMI from 1985 to 2017 —and more than 80% in some low-
and middle-income regions—was due to increases in BMI in rural areas. This large
contribution stems from the fact that, with the exception of women in sub-Saharan
Africa, BMI is increasing at the same rate or faster in rural areas than in cities in low-
and middle-income regions. These trends have in turn resulted in a closing—and in
some countries reversal —of the gap in BMI between urban and rural areas in low-
and middle-income countries, especially for women. In high-income and
industrialized countries, we noted a persistently higher rural BMI, especially for
women. There is an urgent need for an integrated approach to rural nutrition that
enhances financial and physical access to healthy foods, to avoid replacing the rural
undernutrition disadvantage in poor countries with a more general malnutrition
disadvantage that entails excessive consumption of low-quality calories.

Full text available upon request to the author

Article title: Cohort Profile: LIFE course study in CARdiovascular disease
Epidemiology (LIFECARE)

Authors: Mahham Sahfiq, Alan Yean Yip Fong, Ei Ei Nang, Rody G. Sy, et al.
Publication title: International Journal of Epidemiology, 2018

Abstract: No available

Full text available upon request to the author

Article title: Contributions of mean and shape of blood pressure distribution to
worldwide trends and variations in raised blood pressure: a pooled analysis of 1018
population-based measurement studies with 88.6 million participants

Authors: Bin Zhou, James Bentham, Mariachiara Di Cesare, Rody G. SY, et al.
Publication title: International Journal of Epidemiology 47(3), 2018

Abstract:

Change in the prevalence of raised blood pressure could be due to both shifts in the
entire distribution of blood pressure (representing the combined effects of public
health interventions and secular trends) and changes in its high-blood-pressure tail

(representing successful clinical interventions to control blood pressure in the
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hypertensive population). Our aim was to quantify the contributions of these two
phenomena to the worldwide trends in the prevalence of raised blood pressure.We
pooled 1018 population-based studies with blood pressure measurements on 88.6
million participants from 1985 to 2016. We first calculated mean systolic blood
pressure (SBP), mean diastolic blood pressure (DBP) and prevalence of raised blood
pressure by sex and 10-year age group from 20-29 years to 70-79 years in each study,
taking into account complex survey design and survey sample weights, where
relevant. We used a linear mixed effect model to quantify the association between
(probit-transformed) prevalence of raised blood pressure and age-group- and sex-
specific mean blood pressure. We calculated the contributions of change in mean SBP
and DBP, and of change in the prevalence-mean association, to the change in
prevalence of raised blood pressure.In 2005-16, at the same level of population mean
SBP and DBP, men and women in South Asia and in Central Asia, the Middle East
and North Africa would have the highest prevalence of raised blood pressure, and
men and women in the high-income Asia Pacific and high-income Western regions
would have the lowest. In most region-sex-age groups where the prevalence of
raised blood pressure declined, one half or more of the decline was due to the
decline in mean blood pressure. Where prevalence of raised blood pressure has
increased, the change was entirely driven by increasing mean blood pressure, offset
partly by the change in the prevalence-mean association.Change in mean blood
pressure is the main driver of the worldwide change in the prevalence of raised
blood pressure, but change in the high-blood-pressure tail of the distribution has
also contributed to the change in prevalence, especially in older age groups.

Full text available upon request to the author

Article title: The association of the dietary approach to stop hypertension (DASH)
diet with blood pressure, glucose and lipid profiles in the Malaysian and Philippines
populations

Authors: Xunting Tiong, A. Nursara Shahirah, V.C. Pun, Rody G. Sy, et al.
Publication title: Nutrition, metabolism and cardiovascular diseases: NMCD 28(8),
2018

Abstract:
Background and aim: Despite a growing body of evidence from Western populations

on the health benefits of Dietary Approaches to Stop Hypertension (DASH) diets,
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their applicability in South East Asian settings is not clear. We examined cross-
sectional associations between DASH diet and cardio-metabolic risk factors among
1837 Malaysian and 2898 Philippines participants in a multi-national cohort.
Methods and results: Blood pressures, fasting lipid profile and fasting glucose were
measured, and DASH score was computed based on a 22-item food frequency
questionnaire. Older individuals, women, those not consuming alcohol and those
undertaking regular physical activity were more likely to have higher DASH scores.
In the Malaysian cohort, while total DASH score was not significantly associated
with cardio-metabolic risk factors after adjusting for confounders, significant
associations were observed for intake of green vegetable [0.011, standard error (SE):
0.004], and red and processed meat (-0.009, SE: 0.004) with total cholesterol. In the
Philippines cohort, a 5-unit increase in total DASH score was significantly and
inversely associated with systolic blood pressure (-1.41, SE: 0.40), diastolic blood
pressure (-1.09, SE: 0.28), total cholesterol (-0.015, SE: 0.005), low-density lipoprotein
cholesterol (-0.025, SE: 0.008), and triglyceride (-0.034, SE: 0.012) after adjusting for
socio-demographic and lifestyle groups. Intake of milk and dairy products, red and
processed meat, and sugared drinks were found to significantly associated with
most risk factors. Conclusions: Differential associations of DASH diet and dietary
components with cardio-metabolic risk factors by country suggest the need for
country-specific tailoring of dietary interventions to improve cardio-metabolic risk
profiles.

Full text available upon request to the author

Article title: Cardiac events occurred commonly among apparently healthy Filipinos
with the Brugada ECG pattern in the LIFECARE cohort

Authors: Giselle G. Gervacio, Jaime Manalo Aherrera, Rody G. Sy, Lauro Lim
Abrahan 1V, et al.

Publication title: Heart Asia 10(2), May 2018

Abstract:

Background Brugada syndrome is the mechanism for sudden unexplained death.
The Brugada ECG pattern is found in 2% of Filipinos. There is a knowledge gap on
the clinical outcome of these individuals. The clinical profile and 5-year cardiac event

rate of individuals with the Brugada ECG pattern were determined in this cohort.
Methods This is a sub-study of LIFECARE (Life Course Study in Cardiovascular
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Disease Epidemiology), a community based cohort enrolling healthy individuals 20
to 50 years old conducted in 2009-2010. ECGs of all enrollees were screened
independently by three cardiologists. The prevalence of the coved Brugada ECG
pattern was ascertained, and the 5-year cardiac event rate was determined among
those individuals with this pattern. The participants were contacted to determine the
occurrence of cardiac events, which included syncope, presyncope, seizures, cardiac
arrest and unexplained vehicular accidents. Results A total of 3072 ECGs were
reviewed, and 14 subjects (0.4%) with the coved Brugada ECG pattern were
identified. Four had a cardiac event on follow-up at 5 years, but all remained alive.
Most of these 14 coved Brugada individuals were healthy and asymptomatic at
baseline. Conclusion Cardiac events occurred commonly among initially
asymptomatic Filipinos with the coved Brugada ECG pattern. Such patients need to
be followed up closely.

Full text available upon request to the author

Article title: Contributions of mean and shape of blood pressure distribution to
worldwide trends and variations in raised blood pressure: A pooled analysis of 1018
population-based measurement studies with 88.6 million participants

Authors: Bin Zhou, James Bentham, Mariachiara Di Cesare, Rody G. Sy, et al.
Publication title: International Journal of Epidemiology 47(3), March 2018

Abstract:

Background: Change in the prevalence of raised blood pressure could be due to both
shifts in the entire distribution of blood pressure (representing the combined effects
of public health interventions and secular trends) and changes in its high-blood-
pressure tail (representing successful clinical interventions to control blood pressure
in the hypertensive population). Our aim was to quantify the contributions of these
two phenomena to the worldwide trends in the prevalence of raised blood pressure.
Methods: We pooled 1018 population-based studies with blood pressure
measurements on 88.6 million participants from 1985 to 2016. We first calculated
mean systolic blood pressure (SBP), mean diastolic blood pressure (DBP) and
prevalence of raised blood pressure by sex and 10-year age group from 20-29 years to
70-79 years in each study, taking into account complex survey design and survey

sample weights, where relevant. We used a linear mixed effect model to quantify the
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association between (probit-transformed) prevalence of raised blood pressure and
age-group- and sex-specific mean blood pressure. We calculated the contributions of
change in mean SBP and DBP, and of change in the prevalence-mean association, to
the change in prevalence of raised blood pressure. Results: In 2005-16, at the same
level of population mean SBP and DBP, men and women in South Asia and in
Central Asia, the Middle East and North Africa would have the highest prevalence of
raised blood pressure, and men and women in the high-income Asia Pacific and
high-income Western regions would have the lowest. In most region-sex-age groups
where the prevalence of raised blood pressure declined, one half or more of the
decline was due to the decline in mean blood pressure. Where prevalence of raised
blood pressure has increased, the change was entirely driven by increasing mean
blood pressure, offset partly by the change in the prevalence-mean association.
Conclusions: Change in mean blood pressure is the main driver of the worldwide
change in the prevalence of raised blood pressure, but change in the high-blood-
pressure tail of the distribution has also contributed to the change in prevalence,
especially in older age groups.

Full text available upon request to the author

Article title: Establishing validity of EQ-5D-3L (Tagalog) to measure health-related
quality of life states among adult Filipinos (20-50 years old)

Authors: Nina Castillo-Carandang, Olivia Sison, Rody G. Sy, et al.

Publication title: Acta Medica Philippina 52(5):397-403, January 2018

Abstract:

To establish the validity of EQ-5D-3L in Tagalog language in assessing health-related
quality of life states among adult Filipinos 20-50 years old. Methods. A face-to-face
cross-sectional community survey of apparently healthy adult Filipinos (20-50 years
old) in Metro Manila and in 4 nearby provinces (Bulacan, Batangas, Quezon, Rizal)
was conducted. Trained interviewers administered the Tagalog language versions of
EuroQoL 5-Dimension 3 Levels (EQ-5D-3L), Short-Form 36 version 2 (SF-26v2®),
and a socio-economic questionnaire. All questionnaires were pre-tested for cultural
appropriateness. Concurrent validity (against the SF-36v2®) and known group
validity of the EQ-5D-3L were evaluated. Results. Complete data from 3,056
participants were analyzed. Almost half of the participants reported perfect health
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on EQ-5D-3L and had higher scores on all SF-36v2® domains compared to those
who reported some problems on EQ-5D-3L. Compared to participants who reported
some problems on EQ-5D-3L mobility (or anxiety/depression), participants who
reported no problem on EQ-5D-3L mobility (or anxiety/depression) reported lower
SF-36v2® Physical Functioning (or Mental Health) scores (differences of 7.1 and 10
points, respectively) that were minimally important (i.e. exceeds 5 points).
Participants with poorer self-reported health had considerably lower EQ-5D index
scores and EQ-5D VAS scores (p < 0.05) irrespective of their socio-demographic
characteristics. Conclusion. EQ-5D-3L (Tagalog) demonstrated construct and known
groups validity among adult Filipinos (20-50 years old)

Full text available upon request to the author

Article title: Worldwide trends in body-mass index, underweight, overweight, and
obesity from 1975 to 2016: a pooled analysis of 2416 population-based measurement
studies in 128.9 million children, adolescents, and adults

Authors: Majid Ezzati, James Bentham, Mariachiara Di Cesare, Rody G. Sy, et al.
Publication title: The Lancet 390, December 2017

Abstract:

Underweight, overweight, and obesity in childhood and adolescence are associated
with adverse health consequences throughout the life-course. Our aim was to
estimate worldwide trends in mean body-mass index (BMI) and a comprehensive set
of BMI categories that cover underweight to obesity in children and adolescents, and
to compare trends with those of adults.

Full text available upon request to the author

Article title: Psychosocial stress and major cardiovascular events in patients with
stable coronary heart disease

Authors: Emil Hagstrom, Frederika Norlund, Amanda Stebbins, Rody G. Sy, et al.
Publication title: Journal of Internal Medicine 283(1), September 2017

Abstract:

Objectives: Assess the risk of ischemic events associated with psychosocial stress in
patients with stable coronary heart disease (CHD). Methods: Psychosocial stress was
assessed by a questionnaire in 14,577 patients (median age 65.0, IQR 59, 71; 81.6%

males) with stable CHD on optimal secondary preventive therapy in the prospective
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randomised STABILITY clinical trial. Adjusted Cox regression models were used to
assess associations between individual stressors, baseline cardiovascular risk factors,
and outcomes. Results: After 3.7 years of follow-up, depressive symptoms, loss of
interest, and financial stress were associated with increased risk (hazard ratio, 95%
confidence interval) of CV death (1.21, 1.09-1.34; 1.15, 1.05-1.27; and 1.19, 1.08-1.30,
respectively) and the primary composite endpoint of CV death, non-fatal MI, or non-
fatal stroke (1.21, 1.13-1.30; 1.19, 1.11-1.27; and 1.17, 1.10-1.24, respectively). Living
alone was related to higher risk of CV death (1.68, 1.38-2.05) and the primary
composite endpoint (1.28, 1.11-1.48), whereas being married as compared with being
widowed, was associated with lower risk of CV death (0.64, 0.49-0.82) and the
primary composite endpoint (0.81, 0.67-0.97). Conclusions: Psychosocial stress, such
as depressive symptoms, loss of interest, living alone, and financial stress, was
associated with increased CV mortality in patients with stable CHD despite optimal
medical secondary prevention treatment. Secondary prevention of CHD should
therefore focus also on psychosocial issues both in clinical management and in future
clinical trials.
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Article title: World Heart Federation Cholesterol Roadmap

Authors: Adrianna Murphy, Jose Rocha Faria-Neto, Khalid Al-Rasadi, Rody G. Sy, et
al.

Publication title: Global Heart 12(3), July 2017

Abstract:

The World Heart Federation has undertaken an initiative to develop a series of
Roadmaps. Objectives: The aim of these is to promote development of national
policies and health systems approaches and identify potential roadblocks on the
road to effective prevention, detection and management of cardiovascular disease
(CVD) in low-and middle-income countries (LMIC), and strategies for overcoming
these. This Roadmap focuses on elevated blood cholesterol, a leading risk factor for
myocardial infarction, stroke, and peripheral arterial disease. Methods: Through a
review of published guidelines and research papers, and consultation with a
committee composed of experts in clinical management of cholesterol and health
systems research in LMIC, this Roadmap identifies (1) key interventions for

primordial, primary and secondary prevention of CVD through detection, treatment,
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and management of elevated cholesterol and familial hypercholesterolemia (FH); (2)
gaps in implementation of these interventions (knowledge-practice gaps); (3) health
system roadblocks to treatment of elevated cholesterol in LMIC; and (4) potential
strategies for overcoming these. Results: Despite strong evidence of the importance
of cholesterol levels in primary or secondary prevention of CVD, and the
effectiveness of statin therapy for cholesterol lowering and reduction of CVD risk,
gaps exist in the detection, treatment, and management of high cholesterol globally.
Some potential roadblocks include poor access to laboratory facilities or trained
professionals for cholesterol management, low awareness of FH among the general
population and health professionals, unaffordability of statins for patient
households, and low awareness of the importance of persistent adherence to lipid-
lowering medication. Potential solutions include point-of-care testing, provision of
free or subsidized lipid-lowering medication, and treatment adherence support
using text message reminders. Conclusions: Known effective strategies for detection,
treatment, and management of elevated cholesterol and FH exist, but there are
barriers to their implementation in many low-resource settings. Priorities for health
system intervention should be identified at the national level, and the feasibility and
effectiveness of proposed solutions should be assessed in specific contexts. Many
solutions proposed in this Roadmap may apply to other cardiovascular conditions
and present opportunities for integration of CVD care in LMIC.

Full text available upon request to the author

Article title: Worldwide trends in blood pressure from 1975 to 2015 : a pooled
analysis of 1479 population-based measurement studies with 19.1 million
participants

Authors: Bin Zhou, James Bentham, Mariachiara Di Cesare, Rody G. Sy, et al.
Publication title: The Lancet 389(10064), January 2017

Abstract:

Raised blood pressure is an important risk factor for cardiovascular diseases and
chronic kidney disease. We estimated worldwide trends in mean systolic and mean
diastolic blood pressure, and the prevalence of, and number of people with, raised
blood pressure, defined as systolic blood pressure of 140 mm Hg or higher or
diastolic blood pressure of 90 mm Hg or higher. Methods: For this analysis, we

pooled national, subnational, or community population-based studies that had
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measured blood pressure in adults aged 18 years and older. We used a Bayesian
hierarchical model to estimate trends from 1975 to 2015 in mean systolic and mean
diastolic blood pressure, and the prevalence of raised blood pressure for 200
countries. We calculated the contributions of changes in prevalence versus
population growth and ageing to the increase in the number of adults with raised
blood pressure. Findings: We pooled 1479 studies that had measured the blood
pressures of 191 million adults. Global age-standardised mean systolic blood
pressure in 2015 was 127 0 mm Hg (95% credible interval 125 7-128 3) in men and
1223 mm Hg (121 0-1236) in women; age-standardised mean diastolic blood
pressure was 787 mm Hg (77 9-795) for men and 767 mm Hg (759-77 6) for
women. Global age-standardised prevalence of raised blood pressure was 24 1%
(21 4-27 1) in men and 20 1% (17 8-22 5) in women in 2015. Mean systolic and mean
diastolic blood pressure decreased substantially from 1975 to 2015 in high-income
western and Asia Pacific countries, moving these countries from having some of the
highest worldwide blood pressure in 1975 to the lowest in 2015. Mean blood
pressure also decreased in women in central and eastern Europe, Latin America and
the Caribbean, and, more recently, central Asia, Middle East, and north Africa, but
the estimated trends in these super-regions had larger uncertainty than in high-
income super-regions. By contrast, mean blood pressure might have increased in east
and southeast Asia, south Asia, Oceania, and sub-Saharan Africa. In 2015, central
and eastern Europe, sub-Saharan Africa, and south Asia had the highest blood
pressure levels. Prevalence of raised blood pressure decreased in high-income and
some middle-income countries; it remained unchanged elsewhere. The number of
adults with raised blood pressure increased from 594 million in 1975 to 1 13 billion in
2015, with the increase largely in low-income and middle-income countries. The
global increase in the number of adults with raised blood pressure is a net effect of
increase due to population growth and ageing, and decrease due to declining age-
specific prevalence. Interpretation: During the past four decades, the highest
worldwide blood pressure levels have shifted from high-income countries to low-
income countries in south Asia and sub-Saharan Africa due to opposite trends, while
blood pressure has been persistently high in central and eastern Europe. Funding:
Wellcome Trust.
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Article title: PS 02-19 Apolipoprotein levels in patients with Acute Coronary
Syndrome: a pioneer study

Authors: Elleen Cunanan, Mariel Barcelon-Cruz, Felix Eduardo Punzalan, Rody G.
Sy, et al.

Publication title: Journal of Hypertension 34(Supplement I): e109-e110, September
2016

Abstract:

Department of Medicine, Philippine General Hospital, Philippines Abstract
Objective: To determine the baseline apolipoprotein level among patients with Acute
Coronary Syndrome. Design and Method: This is a Cross-sectional study involving
58 patients admitted at the Philippine General Hospital with Acute Coronary
Syndrome (ACS) from October 2015 to January 2016. We measured concentrations of
apolipoprotein B, apolipoprotein A-1, lipoprotein a, total cholesterol, triglyceride,
LDL, HDL and calculated TC/HDL, TG/HDL and apoB:apoA-1 ratio within 24
hours upon admission. Results: 48% percent was diagnosed with NSTE-ACS, 32.8%
had STEMI and 19% had Unstable Angina. The mean age was 60.28 +10.363 and
majority were males (67.2%). Majority have high levels of apolipoprotein B (> 90
mg/dl) at 63.8% followed by elevated levels of non-HDL (> 130 mg/dl) in 56.9%,
elevated LDL levels (> 100 mg/dl) in 41.4% and elevated levels of lipoprotein (a) (>
35 mg/dl) in 37.9%. Elevated levels of total cholesterol (> 200 mg/dL) and
triglyceride (> 150 mg/dl) were found in only 20.7% and 29% respectively. Low
levels of HDL (< 40 mg/dl) and apolipoprotein A-1 (< 120 mg/dl) were found in
73% and 63.8% respectively. There was no significant difference between all lipid
profile parameters and ACS classification. The apolipoprotein A-1 levels were
significantly low in alcoholic patients and apolipoprotein B: apolipoprotein A-1 ratio
were significantly elevated in diabetics. Conclusions: Elevated levels of
apolipoprotein B, LDL, non-HDL and apoB:apoAl ratio and low levels of
apolipoprotein A-1 were highly prevalent in patients with ACS. Apolipoprotein
B:Apolipoprotein A-1 ratio might be of greater value in assessing cardiovascular risk
and treatment of patients especially in the diabetic population. Image Tools Image
Tools
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Article title: A century of trends in adult human height
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Authors: James Bentham, Mariachiara Di Cesare, Gretchen A. Stevens, Rody G. Sy, et
al.

Publication title: eLife Sciences 5, July 2016

Abstract:

Being taller is associated with enhanced longevity, and higher education and
earnings. We reanalysed 1472 population-based studies, with measurement of height
on more than 18.6 million participants to estimate mean height for people born
between 1896 and 1996 in 200 countries. The largest gain in adult height over the
past century has occurred in South Korean women and Iranian men, who became
20.2 cm (95% credible interval 17.5-22.7) and 16.5 cm (13.3-19.7) taller, respectively. In
contrast, there was little change in adult height in some sub-Saharan African
countries and in South Asia over the century of analysis. The tallest people over
these 100 years are men born in the Netherlands in the last quarter of 20th century,
whose average heights surpassed 182.5 cm, and the shortest were women born in
Guatemala in 1896 (140.3 cm; 135.8-144.8). The height differential between the tallest
and shortest populations was 19-20 cm a century ago, and has remained the same for
women and increased for men a century later despite substantial changes in the
ranking of countries.

Full text available upon request to the author

Article title: Worldwide trends in diabetes since 1980: a pooled analysis of 751
population-based studies with 4 -4 million participants

Authors: Bin Zhou, Yuan Lu, Kaveh Hajifathalian, Rody G. Sy, et al.

Publication title: The Lancet 387(10027), April 2016

Abstract:

One of the global targets for non-communicable diseases is to halt, by 2025, the rise
in the age-standardised adult prevalence of diabetes at its 2010 levels. We aimed to
estimate worldwide trends in diabetes, how likely it is for countries to achieve the
global target, and how changes in prevalence, together with population growth and
ageing, are affecting the number of adults with diabetes. Methods: We pooled data
from population-based studies that had collected data on diabetes through
measurement of its biomarkers. We used a Bayesian hierarchical model to estimate
trends in diabetes prevalence-defined as fasting plasma glucose of 7.0 mmol/L or

higher, or history of diagnosis with diabetes, or use of insulin or oral hypoglycaemic
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drugs-in 200 countries and territories in 21 regions, by sex and from 1980 to 2014. We
also calculated the posterior probability of meeting the global diabetes target if
post-2000 trends continue. Findings: We used data from 751 studies including
4,372,000 adults from 146 of the 200 countries we make estimates for. Global age-
standardised diabetes prevalence increased from 4.3% (95% credible interval 2.4-7.0)
in 1980 to 9.0% (7.2-11.1) in 2014 in men, and from 5.0% (2.9-7.9) to 7.9% (6.4-9.7) in
women. The number of adults with diabetes in the world increased from 108 million
in 1980 to 422 million in 2014 (28.5% due to the rise in prevalence, 39.7% due to
population growth and ageing, and 31.8% due to interaction of these two factors).
Age-standardised adult diabetes prevalence in 2014 was lowest in northwestern
Europe, and highest in Polynesia and Micronesia, at nearly 25%, followed by
Melanesia and the Middle East and north Africa. Between 1980 and 2014 there was
little change in age-standardised diabetes prevalence in adult women in continental
western Europe, although crude prevalence rose because of ageing of the population.
By contrast, age-standardised adult prevalence rose by 15 percentage points in men
and women in Polynesia and Micronesia. In 2014, American Samoa had the highest
national prevalence of diabetes (>30% in both sexes), with age-standardised adult
prevalence also higher than 25% in some other islands in Polynesia and Micronesia.
If post-2000 trends continue, the probability of meeting the global target of halting
the rise in the prevalence of diabetes by 2025 at the 2010 level worldwide is lower
than 1% for men and is 1% for women. Only nine countries for men and 29 countries
for women, mostly in western Europe, have a 50% or higher probability of meeting
the global target. Interpretation: Since 1980, age-standardised diabetes prevalence in
adults has increased, or at best remained unchanged, in every country. Together with
population growth and ageing, this rise has led to a near quadrupling of the number
of adults with diabetes worldwide. The burden of diabetes, both in terms of
prevalence and number of adults affected, has increased faster in low-income and
middle-income countries than in high-income countries. Funding: Wellcome Trust.
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Article title: Trends in adult body-mass index in 200 countries from 1975 to 2014: A
pooled analysis of 1698 population-based measurement studies with 19 2 million
participants

Authors: Mariachiara Di Cesare, James Bentham, Gretchen A. Stevens, Rody G. Sy, et

al.
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Publication title: The Lancet 387(10026), April 2016

Abstract:

Underweight and severe and morbid obesity are associated with highly elevated
risks of adverse health outcomes. We estimated trends in mean body-mass index
(BMI), which characterises its population distribution, and in the prevalences of a
complete set of BMI categories for adults in all countries. Methods We analysed, with
use of a consistent protocol, population-based studies that had measured height and
weight in adults aged 18 years and older. We applied a Bayesian hierarchical model
to these data to estimate trends from 1975 to 2014 in mean BMI and in the
prevalences of BMI categories (<18 5 kg/m2 [underweight], 18 5 kg/m2 to <20 kg/
m?2, 20 kg/m2 to <25 kg/m2, 25 kg/m?2 to <30 kg/m?2, 30 kg/m2 to <35 kg/m2, 35
kg/m2 to <40 kg/m2, 240 kg/m2 [morbid obesity]), by sex in 200 countries and
territories, organised in 21 regions. We calculated the posterior probability of
meeting the target of halting by 2025 the rise in obesity at its 2010 levels, if post-2000
trends continue. Findings We used 1698 population-based data sources, with more
than 19 2 million adult participants (9 9 million men and 9 3 million women) in 186
of 200 countries for which estimates were made. Global age-standardised mean BMI
increased from 217 kg/m2 (95% credible interval 21 3-221) in 1975 to 24 2 kg/m?2
(24 0-24 4) in 2014 in men, and from 221 kg/m?2 (21 7-225) in 1975 to 24 4 kg/m?2
(24 2-24 6) in 2014 in women. Regional mean BMIs in 2014 for men ranged from 21 4
kg/m?2 in central Africa and south Asia to 29 2 kg/m?2 (28 6-29 8) in Polynesia and
Micronesia; for women the range was from 21 8 kg/m?2 (21 4-22 3) in south Asia to
322 kg/m2 (31 5-32 8) in Polynesia and Micronesia. Over these four decades, age-
standardised global prevalence of underweight decreased from 13 8% (10 5-17 4) to
88% (74-103) in men and from 14 6% (11 6-179) to 97% (8:3-111) in women.
South Asia had the highest prevalence of underweight in 2014, 23 4% (17 8-29 2) in
men and 240% (189-293) in women. Age-standardised prevalence of obesity
increased from 3 2% (24-41) in 1975 to 108% (9 7-12 0) in 2014 in men, and from
64% (51-78) to 14 9% (13 6-16 1) in women. 23% (2 0-2 7) of the world's men and
50% (44-56) of women were severely obese (ie, have BMI =35 kg/m?2). Globally,
prevalence of morbid obesity was 064% (046-086) in men and 16% (13-19) in
women. Interpretation If post-2000 trends continue, the probability of meeting the
global obesity target is virtually zero. Rather, if these trends continue, by 2025, global

obesity prevalence will reach 18% in men and surpass 21% in women,; severe obesity
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will surpass 6% in men and 9% in women. Nonetheless, underweight remains
prevalent in the world's poorest regions, especially in south Asia. Funding Wellcome
Trust, Grand Challenges Canada

Full text available upon request to the author

Article title: Effects of diabetes definition on global surveillance of diabetes
prevalence and diagnosis: A pooled analysis of 96 population-based studies with 331
288 participants

Authors: Goodarz Danael, Saman Fahimi, Yuan Lu, Rody G. Sy, et al.

Publication title: The Lancet Diabetes & Endocrinology 3(8), June 2015

Abstract:

Diabetes has been defined on the basis of different biomarkers, including fasting
plasma glucose (FPG), 2-h plasma glucose in an oral glucose tolerance test
(2hOGTT), and HbAlc. We assessed the effect of different diagnostic definitions on
both the population prevalence of diabetes and the classification of previously
undiagnosed individuals as having diabetes versus not having diabetes in a pooled
analysis of data from population-based health examination surveys in different
regions. Methods: We used data from 96 population-based health examination
surveys that had measured at least two of the biomarkers used for defining diabetes.
Diabetes was defined using HbAlc (HbAlc 26 5% or history of diabetes diagnosis or
using insulin or oral hypoglycaemic drugs) compared with either FPG only or FPG-
or-2hOGTT definitions (FPG =70 mmol/L or 2hOGTT =11 1 mmol/L or history of
diabetes or using insulin or oral hypoglycaemic drugs). We calculated diabetes
prevalence, taking into account complex survey design and survey sample weights.
We compared the prevalences of diabetes using different definitions graphically and
by regression analyses. We calculated sensitivity and specificity of diabetes diagnosis
based on HbAlc compared with diagnosis based on glucose among previously
undiagnosed individuals (ie, excluding those with history of diabetes or using
insulin or oral hypoglycaemic drugs). We calculated sensitivity and specificity in
each survey, and then pooled results using a random-effects model. We assessed the
sources of heterogeneity of sensitivity by meta-regressions for study characteristics
selected a priori. Findings: Population prevalence of diabetes based on FPG-
or-2hOGTT was correlated with prevalence based on FPG alone (r=098), but was

higher by 2-6 percentage points at different prevalence levels. Prevalence based on
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HbAlc was lower than prevalence based on FPG in 42 8% of age-sex-survey groups
and higher in another 41 6%; in the other 15 6%, the two definitions provided similar
prevalence estimates. The variation across studies in the relation between glucose-
based and HbAlc-based prevalences was partly related to participants' age, followed
by natural logarithm of per person gross domestic product, the year of survey, mean
BMI, and whether the survey population was national, subnational, or from specific
communities. Diabetes defined as HbAlc 6 5% or more had a pooled sensitivity of
528% (95% CI 513-543%) and a pooled specificity of 9974% (99 71-99 78%)
compared with FPG 70 mmol/L or more for diagnosing previously undiagnosed
participants; sensitivity compared with diabetes defined based on FPG-or-2hOGTT
was 305% (287-323%). None of the preselected study-level characteristics
explained the heterogeneity in the sensitivity of HbAlc versus FPG. Interpretation:
Different biomarkers and definitions for diabetes can provide different estimates of
population prevalence of diabetes, and differentially identify people without
previous diagnosis as having diabetes. Using an HbAlc-based definition alone in
health surveys will not identify a substantial proportion of previously undiagnosed
people who would be considered as having diabetes using a glucose-based test.
Funding: Wellcome Trust, US National Institutes of Health.
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Article title: Association of ECG Abnormalities with Metabolic Syndrome and Socio-
demographic Factors in the Philippine LIFECARE Cohort

Authors: Alric V. Mondragon, EJB Llanes, Olivia Sison, Rody G. Sy, et al.

Publication title: Journal of Atherosclerosis and Thrombosis 21, August 2014

Abstract:

With the increasing incidence of cardiovascular diseases and metabolic syndrome,
studies have now focused into the relationship between ECG abnormalities and
metabolic syndrome and its components. 1-3 ! ! Resting electrocardiography (ECG)
has proven to be a valuable diagnostic and prognostic test for cardiovascular
diseases. 4 Several studies have found ischemic ECG abnormalities to be associated
with increased cardiovascular and coronary death risk even for asymptomatic,
apparently healthy individuals. 5-8 ! ! One study has looked into the prevalence of
ECG abnormalities in the Philippines. This study by Tirona and colleagues focused
on the prevalence of left ventricular hypertrophy (LVH), atrial fibrillation (AF), and
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Q wave myocardial infarction (MI) in the Filipino population. 9 On the other hand,
several studies done internationally, have recognized the value of looking into other
abnormalities in the ECG, like QT prolongation, ST segment depression, T-wave
inversion, and other nonspecific ST-T wave changes. 8,10-12 ! ! To our knowledge,
there are no studies that have correlated these ECG abnormalities to metabolic
syndrome among the Filipino population. Our study aims to determine the
prevalence of various ECG abnormalities among apparently healthy adult Filipinos
in the Life Course Study in Cardiovascular Disease Epidemiology (LIFECARE)
Study and correlate it to metabolic syndrome, its components, and
sociodemographic factors. ! The study participants were drawn from the LIFE course
study in CARdiovascular disease Epidemiology (LIFECARE) cohort recruited from
both rural and urban areas in Metro Manila and four nearby provinces. The cohort
study included apparently healthy participants aged 20-50 years old. Data on the
socio-demographic profile, medical history and physical examination of the
participants were gathered. Blood tests were taken after a 10-12 hour fast. Analysis of
fasting blood glucose (FBG), total cholesterol (TC), triglyceride (TG), low density
lipoprotein cholesterol (LDL), and high density lipoprotein cholesterol (HDL).! !
Resting ECG! A resting 12-lead standard supine ECG was performed using the
Norav machines, model 1200M. All ECGs were manually read by one of three
cardiologists using standard diagnostic criteria. Presence of various abnormalities
was noted and any number of diagnoses could be recorded. ECG abnormalities
noted were also grouped into: Rhythm abnormalities, Conduction abnormalities,
Morphological abnormalities, Axis abnormalities, ST wave changes, and Myocardial
Injury.! ! Statistical Analysis! Univariate analysis using Chi-square test was done. A
95% confidence interval performed.

Full text available upon request to the author

Article title: Who we are: Demographic and stress profile of the Philippine
LIFECARE cohort

Authors: Olivia Sison, Queenie G. Ngalob, Felix Eduardo Punzalan, Rody G. Sy, et
al.

Publication title: Acta Medica Philippina 48(0001-6071, April 2014

Abstract:
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To describe the demographic and stress profile of the participants in the LIFECARE
cohort. Methods. The Life Course Study in Cardiovascular Disease Epidemiology
(LIFECARE) is a community-based prospective cohort of apparently healthy
individuals aged 20 to 50 years old with no preexisting cardiovascular disease. The
second phase out of four phases of study involves collection of baseline socio-
demographic, anthropometric, biochemical and cardiovascular parameters and
stress profiles. It was conducted via face-to-face interview using a survey
questionnaire. Results and Conclusion. A total of 3072 participants from Metro
Manila and 4 provinces in Luzon were recruited. The female to male ratio was 1.3:1.
Majority of the participants were aged 30 years old and above. Most were married,
employed and literate. Majority attained at least high school level of education. Loss
of job was the most common stressor experienced in the past year. Majority of the
cohort reported occasional experience of general stress and moderate level of
financial stress. Occurence of general stress within the past year was higher among
females (p < 0.001), younger age-group (p=0.006), and among those who reached
college level of education (p<0.001). Furthermore, level of current financial stress
was high to severe among older age-group (p=0.004), and among widow/widower/
separated (p<0.0001). While the relationship between psychosocial stress and
physical illness had not been established in this study, there is a need to investigate
demographics and psychosocial stress, and their implications in increasing adverse
health outcomes in general, and cardiovascular risk in particular.
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Article title: “You Are What You Eat:” Self-Reported Preferences for Food Taste and
Cooking Methods of Adult Filipinos (20-50 years old)

Authors: Nina Castillo-Carandang, Olivia Sison, Felicidad V. Velandria, Rody G. Sy,
etal.

Publication title: Acta Medica Philippina 48(2), April 2014

Abstract:

To describe the self-reported preferences for food taste and cooking methods of adult
Filipinos (20-50 years old). Methods. This is a cross-sectional community survey of
3,072 adults from Metro Manila, Bulacan, Batangas, Quezon, Rizal. Results and
Conclusion. There were differences in preferred tates of males (food that tated "just

right", spicy) vs. females (salty); younger adults (sweet, salty, spicy) vs. those with
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less schooling who liked food which tasted "just right." Smokers preferred spicy taste
vs. non-smokers who liked sweet-tasting food. Adults who reported having had
alcohol intake preferred spicy food. Those who reported feeling stressed liked
savoury taste (sweet, salty) while those who were not stressed liked food which
tasted "just right." Cooking with oil was the usual and the most preferred cooking
method. Younger adults and smokers liked to use oil in cooking. Food which tasted
"just right"/moderate was most preferred by adult Filipinos with hpertension or
MeTS. Diabetics did not prefer sweet tasting food. More diabetics (p=0.05) and those
with MeTS (p=0.003) usually use other cooking methods instead of frying. Eliciting
self-reported taste preferences as well as the usual and preferred cooking methods is
important for nutritional management and relevant lifestyle advice which healthcare
providers should incorporate in their management of patients, specially those with
hypertension, diabetes, and metabolic syndrome.

Full text available upon request to the author

Article title: Where We Are: Socio-Ecological and Health Profile of the Philippine
Life Course Study in Cardiovascular Disease Epidemiology (LIFECARE) Study Sites
Authors: Elmer Balasico Llanes, Paulette D. Nacpil-Dominguez, Rody G. Sy, et al.
Publication title: Acta Medica Philippine 48(2), April 2014

Abstract:

This study aims to describe the socio-ecological and health profile of the Philippine
LIFECARE study sites, its health care services and leading causes of mortality and
morbidity. Methods. This is a prospective cohort study that recruited participants
aged 20-50 years from Metro Manila and four provinces (Bulacan, Batangas, Quezon,
Rizal). Study sites were characterized according to their geographical area, terrain
and environmental profile, and available health care system. Results. 3,072 subjects
were included, with male-to-female ratio of 1:1.3 and majority aged 30-50 years.
Metro Manila was the most congested site. Two-thirds of the 62 villages (barangays)
were rural, outside the town proper, and in lowlands. One-fourth were along coastal
area. Almost all were accessible by public transportation. Majority have reduced
forest cover, but were relatively safe from environmental hazards. Rural health units,
hospitals, and professional health care workers were concentrated in Metro Manila.
Leading cause of morbidity was respiratory tract infection, while cardiovascular

diseases caused most of mortalities. Conclusion. Study sites were mainly rural,
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outside the town proper and in lowlands, with available public transportation. There
is an unequal distribution of health resources. Cardiovascular diseases is still the
leading cause of mortality. The disparities in geographical access to health care play
an important role in shaping human health.

Full text available upon request to the author

Article title: Prevalence of Cardiovascular Risk Factors in relation to Socio-
demographic Profile of the Life Course Study in Cardiovascular Disease
Epidemiology Study (LIFECARE) Philippine Cohort

Authors: Felix Eduardo Punzalan, Rody G. Sy, Olivia Sison, Nina Castillo-
Carandang, et al.

Publication title: Acta Medica Philippina 48(2), April 2014

Abstract:

To describe the distribution of the clinical cardiovascular risk profile of the
LIFECARE Philippine cohort in relation to its socio-demographic factors. Methods.
We recruited a total of 3,072 apparently healthy participants from Manila and nearby
provinces of Rizal, Batangas, Bulancan and Quezon. Face-to-face interview was done
to obtain socio-demographic data. Baseline clinical parameters and biochemical tests
were obtained. Prevalence of cardiovascular risk factors was determined by sex,
place of residence, level of education and employment. Results. Overall prevalence
of diabetes mellitus was at 5%, similar between sexes, area class, educational
attainment and employment status. More smokers were male, employed or with an
elementary level of education. Prevalence of hypertension was at 14.5% and was
seen more in males, urban dwellers, employed or with an elementary level of
education. Dyslipdemia was seen more in males, living in the rural areas, employed
or with a college level of education. Lastly, obese participants were seen more in
females, living in urban areas, employed with a college level of eduction.
Conclusion. Older, male and employed participants who are living in the urban
areas have more cardiovascular risk factors.
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Article title: Official document of the International Society of Atherosclerosis:
general recommendations for treatment of dyslipidemia. Executive summary
Authors: Scott M. Grundy, Hidenori Arai, Philip Barter, Thomas P. Bersot, Rody G.
Sy, et al.
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Publication title: Clinica e Investigacion en Arteriosclerosis 26(1), February 2014

Abstract:
No abstract available
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Article title: An International Atherosclerosis Society Position Paper: global
recommendations for the management of dyslipidemia-full report

Authors: Scott M. Grundy, Hidenori Arai, Philip Barter, Rody G. Sy, et al.
Publication title: Atherosclerosis 232(2), February 2014

Abstract:

An international panel of the International Atherosclerosis Society has developed a
new set of recommendations for the management of dyslipidemia. The panel
identifies non high-density lipoprotein cholesterol as the major atherogenic
lipoprotein. Primary and secondary prevention are considered separately. Optimal
levels for atherogenic lipoproteins are derived for the two forms of prevention. For
primary prevention, the recommendations emphasize lifestyle therapies to reduce
atherogenic lipoproteins; drug therapy is reserved for subjects at greater risk. Risk
assessment is based on estimation of lifetime risk according to differences in baseline
population risk in different nations or regions. Secondary prevention emphasizes use
of cholesterol-lowering drugs to attain optimal levels of atherogenic lipoproteins.
Published by Elsevier Inc. on behalf of National Lipid Association.
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Article title: Residual macrovascular risk in 2013: What have we learned?
Authors: Jean-Charles Fruchart, Jean Davignon, Michel P. Hermans, Rody G. Sy, et
al.

Publication title: Cardiovascular Diabetology 13(1), January 2014

Abstract:

Cardiovascular disease poses a major challenge for the 21st century, exacerbated by
the pandemics of obesity, metabolic syndrome and type 2 diabetes. While best
standards of care, including high-dose statins, can ameliorate the risk of vascular
complications, patients remain at high risk of cardiovascular events. The Residual

Risk Reduction Initiative (R3i) has previously highlighted atherogenic

99



Specialized Philippine Enterprise Reference of Experts and Scientists Volume 5 No.1 June 2021

dyslipidaemia, defined as the imbalance between proatherogenic triglyceride-rich
apolipoprotein B-containing-lipoproteins and antiatherogenic apolipoprotein A-I-
lipoproteins (as in high-density lipoprotein, HDL), as an important modifiable
contributor to lipid-related residual cardiovascular risk, especially in insulin-
resistant conditions. As part of its mission to improve awareness and clinical
management of atherogenic dyslipidaemia, the R3i has identified three key priorities
for action: i) to improve recognition of atherogenic dyslipidaemia in patients at high
cardiometabolic risk with or without diabetes; ii) to improve implementation and
adherence to guideline-based therapies; and iii) to improve therapeutic strategies for
managing atherogenic dyslipidaemia. The R3i believes that monitoring of non-HDL
cholesterol provides a simple, practical tool for treatment decisions regarding the
management of lipid-related residual cardiovascular risk. Addition of a fibrate,
niacin (North and South America), omega-3 fatty acids or ezetimibe are all options
for combination with a statin to further reduce non-HDL cholesterol, although
lacking in hard evidence for cardiovascular outcome benefits. Several emerging
treatments may offer promise. These include the next generation peroxisome
proliferator-activated receptoralpha agonists, cholesteryl ester transfer protein
inhibitors and monoclonal antibody therapy targeting proprotein convertase
subtilisin/kexin type 9. However, long-term outcomes and safety data are clearly
needed. In conclusion, the R3i believes that ongoing trials with these novel
treatments may help to define the optimal management of atherogenic
dyslipidaemia to reduce the clinical and socioeconomic burden of residual
cardiovascular risk.

Full text available upon request to the author

Article title: Socio-Demographic Factors and the Prevalence of Metabolic Syndrome
Among Filipinos from the LIFECARE Cohort

Authors: Rody G. Sy, Elmer Balasico Llanes, Paul Ferdinand M. Reganit, Nina
Castillo-Carandang, et al.

Publication title: Journal of Atherosclerosis and Thrombosis 21(Suppl 1), January
2014

Abstract:
Metabolic syndrome(MetS) is an aggregation of multiple metabolic risk factors

shown to lead to the development of cardiovascular disease. The International
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Diabetes Federation(IDF) and the modified National Cholesterol Education Program
Adult Treatment Panel III(mNCEP) criteria are used in identifying MetS. This report
will determine the prevalence of MetS and its component risk factors of the
Philippine cohort of the LIFE course study in CARdiovascular disease
Epidemiology(LIFECARE). Methods: Our study recruited 3,072 participants aged
20-50 years old from Metro Manila and four nearby provinces. Baseline
anthropometric and clinical parameters were measured. Prevalence of MetS and its
component factors were determined. Associations with socio-demographic factors
were determined. Results: The prevalence of MetS was 19.7% and 25.6% by IDF and
mNCEP, respectively(kappa 0.83). Both were associated with increasing age, urban
residence, and employed status. It was higher in females by IDF and in males by
mNCEP. IDF missed 40% of males and 10% of females identified with MetS by
mNCEP. More males were identified by the mNCEP as MetS despite relatively
normal waist circumference. Conclusion: MetS is common in the Philippines among
older, educated, and urban residents. The mNCEP criteria identified more MetS than
the IDF criteria.

Full text available upon request to the author

Article title: A Community-Based Validation Study of the Short-Form 36 Version 2
Philippines (Tagalog) in Two Cities in the Philippines

Authors: Nina Castillo-Carandang, Olivia Sison, Mary Lenore Grefal, Rody G. Sy, et
al.

Publication title: PLoS ONE 8(12), December 2013

Abstract:
To evaluate the validity and reliability of the Philippines (Tagalog) Short Form 36

Health Survey version 2 (SF-36v2(®)) standard questionnaire among Filipinos
residing in two cities. The official Philippines (Tagalog) SF-36v2 standard (4-week
recall) version was pretested on 30 participants followed by formal and informal
cognitive debriefing. To obtain the feedback on translation by bilingual respondents,
each SF-36v2 question was stated first in English followed by Tagalog. No revisions
to the original questionnaire were needed except that participants thought it was
appropriate to incorporate "po" in the instructions to make it more polite. Face-to-

face interviews of 562 participants aged 20-50 years living in two barangays
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(villages) in the highly urbanized city of Makati City (Metro Manila) and in urban
and rural barangays in Tanauan City (province of Batangas) were subsequently
conducted. Content validity, item level validity, reliability and factor structure of the
SF-36v2 (Tagalog) were examined. Content validity of the SF-36v2 was assessed to be
adequate for assessing health status among Filipinos. Item means of Philippines
(Tagalog) SF-36v2 were similar with comparable scales in the US English, Singapore
(English and Chinese) and Thai SF-36 version 1. Item-scale correlation exceeded 0.4
for all items except the bathing item in PF (correlation: 0.31). In exploratory factor
analysis, the US two-component model was supported. However, in confirmatory
factor analysis, the Japanese three-component model fit the Tagalog data better than
the US two-component model. The Philippines (Tagalog) SF-36v2 is a valid and
reliable instrument for measuring health status among residents of Makati City
(Metro Manila) and Tanauan City (Province of Batangas).

Full text available upon request to the author

Article title: IAS Panel for Global Recommendations for the Management of
Dyslipidemia

Authors: Scott M. Grundy, Hidenori Arai, Philip Barter, Rody G. Sy, et al.
Publication title: Journal of Clinical Lipidology, January 2013

Abstract:

An international panel of the International Atherosclerosis Society has developed a
new set of recommendations for management of dyslipidemia. The panel identifies
non-high density lipoprotein cholesterol (non-HDL-C) as the major atherogenic
lipoprotein. Primary and secondary prevention are considered separately. Optimal
levels for atherogenic lipoproteins are derived for the two forms of prevention. For
primary prevention, the recommendations emphasize lifestyle therapies to reduce
atherogenic lipoproteins; drug therapy is reserved for higher risk subjects. Risk
assessment is based on estimation of lifetime risk according to differences in baseline
population risk in different nations or regions. Secondary prevention emphasizes use
of cholesterol-lowering drugs to attain optimal levels of atherogenic lipoproteins.

Full text available upon request to the author
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Article title: Prevalence of Atherosclerosis-Related Risk Factors and Diseases in the
Philippines

Authors: Rody G. Sy, Dante Morales, Antonio Dans, Elizabeth Paz Pacheco, et al.
Publication title: Journal of Epidemiology 22(5), July 2012

Abstract:

We conducted a survey in 2008 to measure the prevalence of lifestyle-related diseases
and risk factors in Philippine adults. Methods Stratified multistage sampling was
used to cover the entire Philippine population of adults aged 20 years or older. Using
health questionnaires, anthropometric measurements, and blood examinations, the
prevalences of atherosclerosis-related risk factors and diseases were determined.
Survey results were compared with those obtained in 2003. Results Out of 7700
eligible subjects, 64% to 93.7% responded to different survey items. Age-adjusted
hypertension prevalence was 24.6% at a single visit and 20.6% when corrected for
true prevalence. The prevalence of diabetes was 3.9% on the basis of fasting blood
glucose (FBG), 5.2% by FBG and history, and 6.0% when 2-hour post-load plasma
glucose level was determined. The prevalence of dyslipidemia was 72.0% and the
prevalence of smoking was 31%. The prevalence of obesity was 4.9% by body mass
index (BMI), and 10.2% and 65.6% by waist-hip ratio (WHR) in men and women,
respectively. The prevalences of coronary, cerebrovascular, and peripheral arterial
diseases were 1.1%, 0.9%, and 1.0%, respectively. Conclusions The prevalences of risk
factors for atherosclerosis were higher in 2008 than in 2003, although the increase in
diabetes was not significant and smoking decreased. These findings indicate a need
for active collaborative intervention by all government agencies and medical
societies in the Philippines.

Full text available upon request to the author

Article title: The incidence of type 2 diabetes mellitus in the Philippines: A 9-year
cohort study

Authors: Maria Luz B. Soria, Rody G. Sy, Bernard S. Vega, Tommy Ty-Willing
Publication title: Diabetes Research and Clinical Practice 86(2), September 2009

Abstract:

Currently, there are no available data on the incidence of type 2 diabetes mellitus
(T2DM) in the Philippines. A cohort derived from a national study population
(FNRI-NNS, 1998) was revisited after 9 years to yield valuable data on glucose
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homeostasis among Filipinos. Six out of 13 national regions were included in the
cohort. There were 1749 out of 2122 respondents (82.4%). 1386 (95.9%) consented to a
fasting blood glucose (FBG) test, and 1275 (88.2%) completed the 2h post-glucose
(2HPG) load determination using whole blood capillary samples. We observed a
significant increase of mean FBGs (91.5mg/dL to 103.3mg/dL) from 1998 to 2007.
The 9-year incidence of T2DM was 16.3%. The prevalence of T2DM was 28.0%. The
prevalence of pre-diabetes, i.e., combined impaired fasting glucose (IFG) and
impaired glucose tolerance (IGT) was 31.3%; IFG was 17.5% and IGT was 23.9%. The
study shows the alarming growth of diabetes, IFG, and IGT in our country that
warrants early aggressive intervention for prevention and management. We
encourage the use of 2h post-glucose load aside from FBG in screening for true
diabetics, IFGs, and IGTs.

Full text available upon request to the author

Article title: An update on cardiovascular disease epidemiology in South East Asia.
Rationale and design of the LIFE course study in CARdiovascular disease
Epidemiology (LIFECARE)

Authors: E-Shyong Tai, Richie Poulton, Julian Thumboo, Rody G. Sy, et al.
Publication title: CVD Prevention and Control 4(2), June 2009

Abstract:

The burden of cardiovascular disease (CVD) is likely to increase dramatically in Asia
over the next several decades. In this paper, we review the existing data on CVD
epidemiology in Asia, with a focus on the INTERHEART study and the Asia Pacific
Cohort Studies Collaboration. Existing data suggests that much of CVD may be
preventable through reduction in the levels of well-established CVD risk factors and
that these findings are likely to be relevant to Asian populations. However, these
studies have several important limitations. These include a lack of longitudinal
studies with collection of repeated measures of CVD risk factors and the
environmental factors that may result in the age-related increase in the levels of these
risk factors. As such, the natural history of the development of CVD risk factors such
as obesity, diabetes, hypertension and dyslipidemia in Asia, and their relationship in
terms of duration and timing of exposure to various environmental influences is
currently unknown. In addition, there is a paucity of data related to psychosocial

factors that may be involved in the pathogenesis of CVD, either directly or through
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effects on other CVD risk factors. Finally, little data is available with regards to the
impact of CVD and its attendant risk factors on health related quality of life and
health care utilization. This information is crucial for the design and evaluation of
evidence based programs for primary prevention. We have designed a LIFE Course
Study in CARdiovascular disease Epidemiology (LIFECARE) involving 12,000
individuals in four South East Asian countries to address these data needs.

Full text available upon request to the author

Article title: The Residual Risk Reduction Initiative: a call to action to reduce
residual vascular risk in dyslipidaemic patient

Authors: Rody G. Sy, Jean-Charles Fruchart, Frank M. Sacks, Michel P. Hermans, et
al.

Publication title: Diabetes & Vascular Disease Research 5(4), December 2008

Abstract:

Despite current standards of care aimed at achieving targets for low-density
lipoprotein (LDL) cholesterol, blood pressure and glycaemia, dyslipidaemic patients
remain at high residual risk of vascular events. Atherogenic dyslipidaemia,
specifically elevated triglycerides and low levels of high-density lipoprotein (HDL)
cholesterol, often with elevated apolipoprotein B and non-HDL cholesterol, is
common in patients with established cardiovascular disease, type 2 diabetes, obesity
or metabolic syndrome and is associated with macrovascular and microvascular
residual risk. The Residual Risk Reduction Initiative (R3I) was established to address
this important issue. This position paper aims to highlight evidence that atherogenic
dyslipidaemia contributes to residual macrovascular risk and microvascular
complications despite current standards of care for dyslipidaemia and diabetes, and
to recommend therapeutic intervention for reducing this, supported by evidence and
expert consensus. Lifestyle modification is an important first step. Additionally,
pharmacotherapy is often required. Adding niacin, a fibrate or omega-3 fatty acids to
statin therapy improves achievement of all lipid risk factors. Outcomes studies are
evaluating whether these strategies translate to greater clinical benefit than statin
therapy alone. In conclusion, the R3I highlights the need to address with lifestyle
and/or pharmacotherapy the high level of residual vascular risk among
dyslipidaemic patients who are treated in accordance with current standards of care.

Full text available upon request to the author
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Article title: Metabolic syndrome in the Philippine general population: Prevalence
and risk for atherosclerotic cardiovascular disease and diabetes mellitus

Authors: Dante Morales, Felix Eduardo Punzalan, Elizabeth Paz-Pacheco, Rody G.
Sy, et al.

Publication title: Diabetes & Vascular Disease Research 5(1), March 2008

Abstract:

The objectives of this study were to determine the prevalence of metabolic syndrome
(MS) and its component risk factors among Filipinos using three sets of criteria and
to evaluate the association between MS and atherosclerotic cardiovascular disease
and diabetes mellitus. The study utilised a multi-staged cluster sampling design. The
prevalence of MS was found to be 11.9% by National Cholesterol Education
Program/Adult Treatment Panel (NCEP/ATP III) criteria, 14.5% by International
Diabetes Federation (IDF) criteria and 18.6% by NCEP/ATP III criteria modified by
the American Heart Association/National Heart, Lung and Blood Institute (NCEP/
ATP II-AHA/NHLBI) criteria. Low levels of high-density lipoprotein cholesterol
(HDL-C) occurred in 60.2% of men and 80.9% of women. Abdominal obesity was
noted in 17.7% of men and 35.1% of women. Blood pressure (BP) > or = 130/85
mmHg was seen in 33.3%, hypertriglyceridaemia in 20.6% and fasting blood sugar >
or = 100 mg/dL (5.55 mmol/L) in 7.1%. Age-adjusted odds ratios showed that MS,
by all three definitions, predisposed an individual to diabetes mellitus (DM) and
stroke while MS by the IDF definition predisposed an individual to myocardial
infarction (MI). Individuals with MS did not have a significant predisposition to
angina and peripheral artery disease (PAD). Thus, the metabolic syndrome is
common in Filipinos, with low HDL-C as the most prevalent component. The
metabolic syndrome predisposes to diabetes mellitus and stroke, with a tendency to
MI using the IDF criteria.

Full text available upon request to the author

Article title: Human Cholestryl Ester Transfer Protein (TaqIB) Polymorphism among
Filipinos with Cardiovascular Risk Factors

Authors: Rody G. Sy, Eva Maria C. Cutiongco, Felix Eduardo Punzalan, Ronald S.
Santos

Publication title: Journal of Atherosclerosis and Thrombosis 14(3), July 2007
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Abstract:

HDL-C has emerged as an important independent predictor of cardiovascular
disease. The FNRI-HDL and NNHes Study Group in the Philippines reported that
there was a high prevalence of low HDL among Filipinos. Most cases of low HDL-C
are associated with secondary causes like Metabolic Syndrome. A primary cause of
reduced HDL-C such as increase Cholesteryl Ester Transfer Protein activity has been
identified. Objectives: 1. To determine the phenotype and frequency of Cholesteryl
Ester Transfer Protein (TaqlB) polymorphism among Filipinos with cardiovascular
risk factors. 2. To determine the association of TaqlB polymorphism with HDL-C
levels among Filipinos with cardiovascular risk factors. Design: Cross-sectional
Study. Setting: University of the Philippines-Philippine General Hospital. Statistical
analysis: Descriptive statistics, Chi square test and Fisher's correlation test using
Stata version 6. Methods: Fifty patients were included in this pilot study and were
examined with respect to genotype, lipid profiles, blood sugar and other
cardiovascular risk factors. Polymerase Chain Reaction (PCR), Restriction Fragment
Length Polymorphism (RFLP) and Agarose Gel Electrophoresis techniques were
used to determine the CETP TaqIB Polymorphism. Results: Out of 50 patients, 66 %
were females and 34% were males with a mean age of 55 y/o and a BMI of 27 kg/
m(2). The following risk factors were identified: hypertension (92%), dyslipidemia
(88%), obesity (68%), smoking (50%), diabetes mellitus type 2 (18%) and family
history of premature CAD (14%). The genotype frequencies of B1B1; B1B2; B2B2
were 40%; 50% 10% respectively. The B1B1 homozygote was associated with lower
HDL-C levels (45.35 +/- 8.82 mg/dL) compared to B1B2 (48.96 +/- 10.10 mg/dL)
and B2B2 (48.99 +/- 10.13 mg/dL)). Conclusions: Cholesteryl Ester Transfer Protein
(TaqIB) Polymorphisms exist among Filipinos with cardiovascular risk factors. The
frequency of TaqIB polymorphism among Filipinos with cardiovascular risk factors
were B1B1 (40%), B1B2 (50%) and B2B2 (10%). B1B1 polymorphism is more common
than B2B2 and associated with low HDL-C.

Full text available upon request to the author

Article title: Low Density Lipoprotein - Receptor (LDL-R) Gene Mutations among
Filipinos with Familial Hypercholesterolemia

Authors: Felix Eduardo Punzalan, Rody G. Sy, Ronald S. Santos, Eva Maria
Cutiongco, et al.

Publication title: Journal of Atherosclerosis and Thrombosis 12(5), October 2005
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Abstract:

Familial Hypercholesterolemia (FH) is an autosomal dominant disease resulting
from mutations of the LDL (LDLR) receptor gene leading to a diminished catabolism
and elevated level of LDL cholesterol (LDL-C). It is associated with an increased risk
for cardiovascular disease (CVD). The MEDPED (Make Early Diagnosis-Prevent
Early Death) program, an initiative cited by the WHO Human Genetics Programme
in their report on FH, initiated international collaboration to identify and follow-up
patients with FH globally. From Asia-Pacific, only 6 countries are participating and
no data among Filipinos particularly on genetic profiles is available at present. This
study attempts to initiate data collection and participation in the global
initiative.Objectives:Primary: 1. To describe the phenotype of Filipino patients with
FH. 2. To determine and characterize the LDL-R gene mutations among Filipino
patients with clinical features of FH. Secondary: To determine the association of the
clinical characteristics of FH with the presence of LDLR gene mutations. Cross-
Sectional Study. Multicenter, Outpatient Clinic. 60 unrelated patients, 18 y/o and
above from UP-PGH, Manila Doctors Hospital and Cardinal Santos Medical Center.
FH was diagnosed according to the Dutch Lipid Clinic Network Criteria cited by
WHO which is based on a history of premature CVD, family history, tendon
xanthoma, arcus cornealis, and LDL C levels.Methods: With informed consent,
clinical history, physical examination and lipid profile data were determined. Blood
samples were extracted, processed to isolate DNA specimens at the National
Institutes of Health, Institute of Human Genetics, and sent to Canterbury Health
Laboratories at Christchurch, New Zealand for DNA analysis. Descriptive statistics,
Fisher's exact test and Student's t-test using Stata version 6.0 software. Sixty patients
with a mean age of 55 y/o were included, including 39 (65%) females. The mean
LDL level was 227 mg/dl. Cardiovascular Disease and a family history of
dyslipidemia were present in 55 & 60% of the samples, respectively. Twenty percent
had documented LDL-R gene mutations. Six of the mutations were considered
novel. A family history of dyslipidemia, an elevated LDL-C level, and a high FH
score exhibited a statistically significant association with mutations. The study
population has a high prevalence of CVD at an average age of 55 years with a strong
family history of dyslipidemia and very high average LDL-C levels. One out of every
5 patients had LDL-R gene mutations, 6 of which were considered novel. LDL-R

gene mutation was significantly associated with family history of dyslipidemia,
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LDL-C Level and FH score. CLINICAL AND RESEARCH IMPLICATION: This is the
first international collaborative genetic study among Filipinos with FH. Data could
allow the country to participate in the WHO/MEDPED global program.
Collaborative efforts will lead to more effective detection, treatment and prevention
of CV events. Novel mutations were discovered and further analysis of these genes
will be done.

Full text available upon request to the author

Article title: National Nutrition and Health Survey (NNHeS): Atherosclerosis-
related diseases and risk factors

Authors: Antonio Dans, Dante Morales, Felicidad Velandria, Maria Teresa Bacnis
Abola, Rody G. Sy, et. al.

Publication title: Philippine Journal of of Internal Medicine 43, June 2005

Abstract:

No abstract available

Article title: Prevalence of metabolic syndrome among adult Filipinos
Authors: Felix Eduardo Punzalan, Rody G. Sy, Tommy Ty-Willing
Publication title: International Congress Series 1262, May 2004

Abstract:

Metabolic syndrome is a common condition worldwide. Until recently, there is no
universal definition for metabolic syndrome. Its prevalence in the Philippines has
never been studied before. Objectives: To determine the prevalence of metabolic
syndrome among adult Filipino population. Sample Population: 4541 individuals
aged >20 years. Methods: Nationwide survey using two-stage stratified sampling
design was done in 1998. Measurement of risk factors was done by blood pressure
and waist circumference determination; and laboratory testing for lipid profile and
fasting blood sugar using Cholestech LDX machine. Metabolic syndrome was
defined based on NCEP and International Atherosclerosis Society (IAS) criteria. For
IAS criteria, the waist circumference was based on Asia Pacific criterion (>90 and 80
cm, for male and female, respectively). Results: Based on NCEP criteria, the
prevalence of metabolic syndrome is 14.2% (95% CI: 13.2-15.2). Using the IAS
criteria, the prevalence is 19.3% (95% CI: 18.1-20.4). Stratifying the prevalence based
on age revealed a prevalence of 6.6%, 17.7%, and 18.3% for ages 20-39, 40-59, 60

years and older, respectively, by NCEP criteria. IAS criteria showed a prevalence of
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10.0%, 23.6%, and 24.1% for ages 20-39, 40-59, 60 years and older, respectively.
Conclusion: Metabolic syndrome is common among Filipino adult population. There
is an increasing prevalence with age. Using NCEP criteria instead of the IAS with
waist circumference criterion adjusted for Asia Pacific population may
underestimate the prevalence of metabolic syndrome.

Full text available upon request to the author

Article title: Comparing the efficacy and safety of atorvastatin and simvastatin in
Asians with elevated low-density lipoprotein-cholesterol - A multinational,
multicenter, double-blind study

Authors: Rody G. Sy, Chau-Chung Wu, Vichai Tanphaichitr, Arthur Tan Teow Hin
Publication title: Journal of Formosan Medical Association 101(7), August 2002

Abstract:

There have been few reports on the efficacy and safety of statins in the Asian
population. The study objectives were to compare the efficacy and safety of
atorvastatin and simvastatin in Asian people. This was a 16-week, double-blind,
double-dummy, randomized, multicenter study involving eight medical centers in
six Asian countries or areas. After a 6-week, diet-controlled, placebo lead-in period,
157 patients with low-density lipoprotein cholesterol (LDL-C) of between 160 and
250 mg/dL and serum triglyceride (TG) of less than 400 mg/dL were randomized to
receive 10 mg of either atorvastatin (n = 79) or simvastatin (n = 78). After 8 weeks of
treatment, all patients had the dose of study medication increased to 20 mg,
irrespective of LDL-C concentration. Data obtained by monitoring lipid profiles,
adverse events, and laboratory tests during the 16 weeks of study were used to
assess the efficacy and safety of both treatments. After 8 weeks of treatment, LDL-C
concentrations were reduced by 42.5% from baseline in patients receiving
atorvastatin and 34.8% in those receiving simvastatin (p = 0.0006). Patients treated
with atorvastatin also had a significantly greater reduction in very-low-density
lipoprotein cholesterol (VLDL-C), TG, and total cholesterol (TC) after 8 weeks of
treatment. The significantly greater reductions in LDL-C, VLDL-C, TG, and TC from
baseline achieved with atorvastatin were still observed after an additional 8 weeks of
treatment with 20 mg study medication. Both drugs increased high-density
lipoprotein cholesterol (HDL-C) concentrations after 16 weeks of treatment, with no

significant difference between the two treatments. After 16 weeks of treatment, 93%
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of atorvastatin and 85% of simvastatin patients had achieved their National
Cholesterol Education Program LDL-C goals. No deaths occurred in the study
population and the incidence of treatment-emergent adverse events was the same in
the two groups (28%). Only one patient who was treated with simvastatin had a
transaminase or creatine phosphokinase concentration that was more than three-fold
the upper limit of normal. Asian people with primary hypercholesterolemia treated
with atorvastatin had lower LDL-C, VLDL-C, TG, and TC after 8 weeks and 16
weeks of treatment than those treated with simvastatin. Both drugs demonstrated
acceptable safety profiles.
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Article title: Hypertension and stroke in Asia: Prevalence, control and strategies in
developing countries for prevention

Authors: Ram Kushal Singh, I. L. Suh, V. P. Singh, Rody G. Sy, et al.

Publication title: Journal of Human Hypertension 14(10-11), October 2000

Abstract:

Reliable statistics related to the prevalence, incidence and mortality of hypertension
and stroke are not available from Asia. The data may be in national or institutional
reports or journals published in the local language only. The mortality rate for stroke
has been on the decline since the mid 1960s in the developed countries of Asia, such
as Australia, New Zealand, and Japan, with some improvement in Singapore,
Taiwan and Hong Kong, some areas of China and Malaysia about 15 years later. In
India, China, Philippines, Thailand, Sri Lanka, Iran, Pakistan, Nepal, there has been a
rapid increase in stroke mortality and prevalence of hypertension. The prevalence of
hypertension according to new criteria (>140/90 mm Hg) varies between 15-35% in
urban adult populations of Asia. In rural populations, the prevalence is two to three
times lower than in urban subjects. Hypertension and stroke occur at a relatively
younger age in Asians and the risk of hypertension increases at lower levels of body
mass index of 23-25 kg/m2. Overweight, sedentary behaviour, alcohol, higher social
class, salt intake, diabetes mellitus and smoking are risk factors for hypertension in
most of the countries of Asia. In Australia, New Zealand and Japan, lower social
class is a risk factor for hypertension and stroke. Population-based long-term follow-

up studies are urgently needed to demonstrate the association of risk factors with
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hypertension in Asia. However prevention programmes should be started based on
cross-sectional surveys and case studies without waiting for the cohort studies.

Full text available upon request to the author

Article title: Efficacy and Tolerability of Amlodipine in the General Practice
Treatment of Essential Hypertension in an Asian Multinational Population

Authors: Stanley H. Taylor, Ming-Fong Chen, Simon Jong Koo Lee, Banhan
Koanantakul, Rody G. Sy, et al.

Publication title: Clinical Drug Investigation 16(3), September 1998

Abstract:

To evaluate the efficacy and tolerability of once-daily amlodipine (Pfizer
Pharmaceuticals Inc.) alone or in combination with other antihypertensive drugs in
an Asian population with essential hypertension. Patients: An open study was
undertaken in 165 male and 158 female patients with uncomplicated hypertension
(diastolic blood pressure 95 to 115mm Hg). Patients were recruited from 41 general
practices in seven Asian countries and received amlodipine 5mg daily for 4 weeks
and then 10mg once daily for a further 4 weeks if the target diastolic blood pressure
of </=90mm Hg or a reduction from baseline by >/=10mm Hg had not been
achieved. This one-step dose-adjustment period was followed by a 4-week
maintenance period on a constant dose. Amlodipine was the sole medication in 284
patients and was added to other antihypertensive drugs in 39 patients uncontrolled
on previous medication. Results: 263 patients, including 131 males, were evaluated
for efficacy at the final treatment visit. 166 (63%) patients achieved the target
reduction in diastolic blood pressure with amlodipine 5mg once daily, while 84
patients achieved the target reduction with 10mg once daily. Systolic and diastolic
blood pressure reductions were similar irrespective of gender or age, and there were
no significant changes in resting heart rate in any subgroup. In 68 patients who
underwent ambulatory monitoring, the systolic and diastolic blood pressures were
reduced by once-daily amlodipine throughout the 24-hour period without change in
the intrinsic circadian pattern. Amlodipine was well tolerated in all patient
subgroups; adverse events accounted for less than 1% of treatment discontinuations,
and there were no hospitalisations or deaths during the study. Investigators rated
both the antihypertensive efficacy and tolerability of amlodipine as excellent or good

in 93% of patients. Conclusion: In 263 Asian patients with uncomplicated essential
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hypertension treated in general practice, once-daily amlodipine in a dose of 5 or
10mg provided significant antihypertensive efficacy either as monotherapy or in
combination with other antihypertensive drugs while maintaining a favourable
tolerability profile regardless of gender or age.

Full text available upon request to the author

Article title: Serum cholesterol and coronary artery disease in populations with low
cholesterol levels: The Indian paradox

Authors: Ram Kushal Singh, Vipul Rastogi, Afzal Niaz, Sanjay Kumar Ghosh, Rody
G. Sy, et al.

Publication title: International Journal of Cardiology 65(1), June 1998

Abstract:

To examine the relation between serum cholesterol and coronary artery disease
prevalence below the range of cholesterol values generally observed in developed
countries. Cross-sectional survey of two randomly selected villages from Moradabad
district and 20 randomly selected streets in the city of Moradabad. 3575 Indians,
aged 25-64 years including 1769 rural (894 men, 875 women) and 1806 urban (904
men, 902 women) subjects. The survey methods were questionnaires, physical
examination and electrocardiography. The overall prevalences of coronary artery
disease were 9.0% in urban and 3.3% in rural subjects and the prevalences were
significantly (P<0.001) higher in men compared to women in both urban (11.0 vs.
6.9%) and rural subjects (3.9 vs. 2.6%). The average serum cholesterol concentrations
were 4.91 mmol/l in urban and 4.22 mmol/1 in rural subjects without any sex
differences. The prevalences of coronary artery disease were significantly higher
among subjects with low and high serum cholesterol concentration compared to
subjects with very low cholesterol and showed a positive relation with serum
cholesterol within the range of serum cholesterol level studied in both rural and
urban in both sexes. Among subjects with low serum cholesterol, there was a higher
prevalence of coronary risk factors, hypertension, diabetes, obesity and sedentary
lifestyle. Serum cholesterol level showed a significant positive relation with low
density lipoprotein cholesterol and triglycerides in all the four subgroups. Logistic
regression analysis after pooling of data from both rural and urban, with adjustment
of age showed that low serum cholesterol level (odds ratio: men 0.96, women 0.91)

had a positive strong relation with coronary artery disease and there was no
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evidence of any threshold. Diabetes mellitus (men 0.73, women 0.74) and sedentary
lifestyle (men 0.86, women 0.74) were significant risk factors of coronary disease in
both sexes. Hypertension (men 0.82, women 0.64) and smoking (men 0.81, women
0.52) were weakly associated with coronary disease in men but not in women. Serum
cholesterol level was directly related to prevalence of coronary artery disease even in
those with low cholesterol concentration (<5.18 mmol/l). It is possible that some
Indian populations may benefit by increased physical activity and decline in serum
cholesterol below the range of desired serum cholesterol in developed countries.

Full text available upon request to the author

Article title: Recommendations for the prevention of coronary artery disease in
Asians: A scientific statement of the International College of Nutrition

Authors: Rody G. Sy, Ram Kushal Singh, Hideki Mori, Junshi Chen, et al.
Publication title: Journal of Cardiovascular Risk 3(6), January 1997

Abstract:

There has been a rapid increase in coronary artery disease (CAD) in most Asian
countries in association with rapid economic development; however, there is no
consensus of opinion on diet and lifestyle guidelines and desirable levels of risk
factors for prevention of CAD in these countries. The proportion of deaths due to
cardiovascular diseases in Asians may be about 15% but there are wide variations. In
view of the lower fat intake of the low-risk rural populations of India, the People's
Republic of China, Indonesia, Korea, Thailand and Japan compared with that of
urban subjects, the limit for total energy from fat intake in an average should be 21%
(7% each from saturated, polyunsaturated and mono-unsaturated fatty acids). The
n-6: n-3 fatty acids ration should be < 5.0. The carbohydrates intake should be > 65%
and mainly from complex carbohydrates (> 55%). A body mass index of 21 kg/m?2
may be safe but the range may be 18.5-23.0 kg/m?2 and someone with a body mass
index > 23 kg/m?2 should be considered overweight. A waist: waist:hip ratio > 0.88
for men and > 0.85 for women should be considered to define central obesity. The
desirable limit for serum total cholesterol may be 170 mg/dl, the borderline high
level may be 170-199 mg/dl and the high level 200 mg/dl or above. The
corresponding values for low-density lipoprotein cholesterol may be 90, 90-109 and
110 mg/dl or above. Fasting serum triglycerides may be < 150 mg/dl and high-

density lipoprotein cholesterol > 35 mg/dl, which are close to the levels in low-risk
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rural populations. Fasting blood glucose > 140 mg/dl and postprandial blood
glucose > 200 mg/dl may be considered conditions for diabetes, and 140-200 mg/d]l,
glucose intolerance. An intake of 400 g/day fruit, vegetables and legumes, mustard
or soybean oil (25 g/day) instead of hydrogenated fat, coconut oil or butter in
conjunction with moderate physical activity (1255 kJ/day), cessation of tobacco
consumption and moderation of alcohol intake may be an effective package of
remedies for prevention of CAD in Asians.

Full text available upon request to the author

Article title: Efficacy of slow-release oral isradipine in moderate-to-severe
hypertension with add-on spirapril

Authors: R. F. Abarquez, Rody G. Sy, R. R. Castillo

Publication title: American Journal of Hypertension 6(3), March 1993

Abstract:

The new slow-release oral formulation (SRO) of isradipine, a dihydropyridine
calcium antagonist, was evaluated in 57 patients who had moderate-to-severe
hypertension following a 2-week wash-out period and a 2-week placebo period. The
angiotensin-converting enzyme (ACE) inhibitor spirapril, at a dose of 6 mg/day, was
added to the treatment of those not responding to 5 mg/day isradipine SRO alone.
After 4 weeks of active treatment, isradipine alone normalized blood pressure
(diastolic blood pressure < or = 90 mm Hg) in 38 (66.6%) patients whereas a further 4
weeks of treatment with the combination of isradipine and spirapril led to
normalization in 14 of the 19 (73.7%) patients with partial or nil blood pressure
responses. Side-effects were mild and transient and were observed in nine patients
(15.8%). Isradipine SRO is an effective and well-tolerated antihypertensive agent and
combination with spirapril appears to enhance its efficacy without an increase in
side-effects.

Full text available upon request to the author
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Article title: Determination of Cloud-top Height through Three-dimensional Cloud
Reconstruction using DIWATA-1 Data

Authors: Castro Ellison, Ishida Tetsuro, Yukihiro Takahashi, Kubota Hisayuki, et al.
Publication title: Scientific Reports (Nature Publisher Group) 10(1), May 2020

Abstract:

Cloud-top height is a useful parameter with which to elucidate cloud vertical
growth, which often indicates severe weather such as torrential rainfall and
thunderstorms; it is widely used in meteorological research. However, general cloud-
top height estimation methods are hindered by observational and analytical
constraints. This study used data from DIWATA-1, the Philippines’ first
microsatellite, to overcome these limitations and successfully produce sophisticated
three-dimensional cloud models via stereo-photogrammetry. High-temporal

snapshot 200-ms-interval imaging of clouds over Iloilo, Philippines, is performed.
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Two types of telescopes were used to capture 30 stereoscopic cloud images at ~60-
and ~3-m ground sampling resolutions; these were used to construct three-
dimensional cloud models with 40- and 2-m vertical resolutions, respectively. The
imaged clouds have heights of 2.0 to 4.8 km, which is below freezing level for the
Philippines and typical of stratocumulus and cumulus clouds. The results are
validated using cloud-edge heights determined by measuring the distance from the
clouds to their ground shadows. An RMSE of 0.32 km and a maximum difference of
0.03 km are found for the low- and high-resolution telescopes, respectively. For
further validation, the results are compared with cloud-top heights estimated from
HIMAWARI-8 images captured on the same day, yielding an average vertical
difference of 0.15 km and a maximum difference of 1.7 km.

Full text available upon request to the author

Article title: Reforestation and Deforestation in Northern Luzon, Philippines:
Critical Issues as Observed from Space

Authors: Gay Jane Perez, Josefino C Comiso, Lemnuel V Aragones, Harry C Merida,
et al.

Publication title: Forests 11(10), October 2020

Abstract:

Among the richest in biodiversity globally has been the Philippine rainforest, which
used to cover about 90% of the country’s land area. During the last few decades, the
forest cover has been reduced to less than 10% of the original, only a fraction of
which is old-growth forest. The negative impacts of deforestation led to the
launching of the National Greening Program (NGP) that involved the planting of
more than a billion seedlings over a few million hectares of land from 2011 to 2016.
To assess the success of the NGP, satellite data from Landsat and the Moderate
Resolution Imaging Spectroradiometer (MODIS) were analyzed before, during, and
after the NGP. Reforestation in the NGP sites was examined concurrently with
observed deforestation in Luzon using forest loss data derived from Landsat for the
period 2001 to 2018. The results show that losses declined from 2011 to 2015 but
increased from 2016 to 2018. Because of such losses, the net effect is a balance of
reforestation and deforestation or no significant gain from the NGP. Case studies
were done in three sites in the Sierra Madre forest, where half of the remaining old-

growth forest is located, using a combination of Landsat and Very High Resolution
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(VHR) data. The Landsat data were classified into closed forest, open forest, and
other vegetation cover types. The conversion from one vegetation cover type to
another was evaluated through the use of the Sankey Diagram. While some non-
forest types became open or closed forests, the loss of open or closed forests is more
pronounced. VHR data reveal critical issues happening within the NGP sites during
the NGP period. More comprehensive data from MODIS also confirm that there was
no significant increase in the forest cover in Luzon, Sierra Madre, and Cordillera
from 2001 to 2018.

Full text available upon request to the author

Article title: A novel approach for vegetation classification using UAV-based
hyperspectral imaging
Authors: Tetsuro Ishida, Junichi Kurihara, Fra Angelico Malicdin, Gay Perez, et al.

Publication title: Computers and Electronics in Agriculture 144, January 2018

Abstract:

The use of unmanned aerial vehicle (UAV)-based spectral imaging offers
considerable advantages in high-resolution remote-sensing applications. However,
the number of sensors mountable on a UAV is limited, and selecting the optimal
combination of spectral bands is complex but crucial for conventional UAV-based
multispectral imaging systems. To overcome these limitations, we adopted a liquid
crystal tunable filter (LCTF), which can transmit selected wavelengths without the
need to exchange optical filters. For calibration and validation of the LCTF-based
hyperspectral imaging system, a field campaign was conducted in the Philippines
during March 28-April 3, 2016. In this campaign, UAV-based hyperspectral imaging
was performed in several vegetated areas, and the spectral reflectances of 14
different ground objects were measured. Additionally, the machine learning (ML)
approach using a support vector machine (SVM) model was applied to the obtained
dataset, and a high-resolution classification map was then produced from the aerial
hyperspectral images. The results clearly showed that a large amount of
misclassification occurred in shaded areas due to the difference in spectral
reflectance between sunlit and shaded areas. It was also found that the classification
accuracy was drastically improved by training the SVM model with both sunlit and
shaded spectral data. As a result, we achieved a classification accuracy of 94.5% in

vegetated areas.
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Article title: Positive Trend in the Antarctic Sea Ice Cover and Associated Changes in
Surface Temperature

Authors: Josefino C. Comiso, Robert A. Gersten, Larry V. Stock, Gay Perez, et al
Publication title: Journal of Climate 30(6), March 2017

Abstract:

The Antarctic sea ice extent has been slowly increasing contrary to expected trends
due to global warming and results from coupled climate models. After a record high
extent in 2012 the extent was even higher in 2014 when the magnitude exceeded 20 x
106 km2 for the first time during the satellite era. The positive trend is confirmed
with newly reprocessed sea ice data that addressed inconsistency issues in the time
series. The variability in sea ice extent and ice area was studied alongside surface ice
temperature for the 34-yr period starting in 1981, and the results of the analysis show
a strong correlation of —0.94 during the growth season and —0.86 during the melt
season. The correlation coefficients are even stronger with a one-month lag in surface
temperature at —0.96 during the growth season and —0.98 during the melt season,
suggesting that the trend in sea ice cover is strongly influenced by the trend in
surface temperature. The correlation with atmospheric circulation as represented by
the southern annular mode (SAM) index appears to be relatively weak. A case study
comparing the record high in 2014 with a relatively low ice extent in 2015 also shows
strong sensitivity to changes in surface temperature. The results suggest that the
positive trend is a consequence of the spatial variability of global trends in surface
temperature and that the ability of current climate models to forecast sea ice trend
can be improved through better performance in reproducing observed surface
temperatures in the Antarctic region.

Full text available upon request to the author

Article title: Forest Cover Dynamics in the Philippines from LandSAT-Derived
Global Forest Cover Dataset (2000-2012)

Authors: Brent Fallarcuna and Gay Perez

Publication title: Journal of the Philippine Geoscience and Remote Sensing Society,
2016

Abstract:
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Tropical deforestation still pervades in the developing countries despite the
conservation and development programs implemented by national agencies and
international community. Its effects are mostly felt not only by forest dependent rural
communities, but also by other people across the globe in line with the changing
climate. In relation to this, up to date and reliable estimates of forest cover is
necessary in order to guide the policy makers and forest managers in implementing
relevant policies and programs for sustainable forest management and conservation.
However, as other tropical countries like the Philippines, forest cover maps and
statistics is hampered by multiple imagery sources, varying scale and resolutions,
undisclosed methods of mapping and use of different forest classes and definitions.
In this study, global and freely available Landsat processed data were used in order
to quantify the rates of forest loss on the provincial level and to determine its level of
accuracy in the Philippines. The Landsat processed data was enhanced by defining a
threshold on percent tree cover that represents forest. However, by applying
previously published forest maps, non-forest features were masked out. This data
was then analyzed to produce net change ranking and annual forest loss trends and
correlations. This was done per forest cover type to provide more detailed insights
on forest cover change. Results showed that at least 53,620.20 hectares of forest was
lost in the country from year 2000-2012. Overall accuracy indicates high reliability
for both loss (86.48%, kappa statistic = 0.86) and gain (92.26%, kappa statistic = 0.92).
Mindanao provinces such as Zamboanga Sibugay (-11.30%), Zamboanga del Norte
(-5.42%) and Basilan (-4.06) topped the provinces with negative aggregate net
changes. Provinces like Surigao del Sur (r = 0.77), Surigao del Norte (r = 0.65) and
Ilocos Sur (r = 0.61) had the highest increasing trend of forest loss (p-value at j 0.05).
For open forest alone, all Zamboanga provinces showed high aggregate net change
while forest cover loss correlations with positive trend were significant in Agusan
del Sur (r = 0.70), Tarlac (r = 0.69) and Davao Oriental (r = 0.69). Among the forest
cover types analyzed, the open forest (secondary) type exhibited the highest
aggregate net change, implying that it was most dynamic and vulnerable to
deforestation. This study showed that forest cover changes could be quantified
consistently given a globally available platform such as the Landsat processed data.

Full text available upon request to the author

Article title: Enhanced Pacific Ocean Sea Surface Temperature and Its Relation to

Typhoon Haiyan
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Authors: Gay Perez, Josefino C. Comiso, Larry V. Stock
Publication title: Journal of Environmental Science and Management 18(1), June
2015

Abstract:

Typhoon Haiyan, which devastated the Visayan Islands in the Philippines on
November 8, 2013 was recorded as the strongest typhoon ever-observed using
satellite data. Typhoons in the region usually originate from the mid-Pacific region
that includes the Warm Pool, which is regarded as the warmest ocean surface region
globally. Two study areas were considered: one in the Warm Pool Region and the
other in the West Pacific Region near the Philippines. Among the most important
factors that affect the strength of a typhoon are sea surface temperature (SST) and
water vapor It is remarkable that in November 2013 the average SST in the Warm
Pool Region was the highest observed during the 1981 to 2014 period while that of
the West Pacific Region was among the highest as well. Moreover the increasing
trend in SST was around 0.20 degrees C per decade in the warm pool region and
even higher at 0.23 degrees C per decade in the West Pacific region. The yearly
minimum SST has also been increasing suggesting that the temperature of the ocean
mixed layer is also increasing. Further analysis indicated that water vapor, clouds,
winds and sea level pressure for the same period did not reveal strong signals
associated with the 2013 event. The SST is shown to be well-correlated with wind
strength of historically strong typhoons in the country and the observed trends in
SST suggest that extremely destructive typhoons like Haiyan are likely to occur in
the future.

Full text available upon request to the author

Article title: Prior Individual Training and Self-Organized Queuing during Group
Emergency Escape of Mice from Water Pool

Authors: Caesar Saloma, Gay Perez, Catherine M. Gavile, et al.

Publication title: PLoS ONE 10(2), February 2015

Abstract:

We study the impact of prior individual training during group emergency
evacuation using mice that escape from an enclosed water pool to a dry platform via
any of two possible exits. Experimenting with mice avoids serious ethical and legal

issues that arise when dealing with unwitting human participants while minimizing
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concerns regarding the reliability of results obtained from simulated experiments
using 'actors'. First, mice were trained separately and their individual escape times
measured over several trials. Mice learned quickly to swim towards an exit-they
achieved their fastest escape times within the first four trials. The trained mice were
then placed together in the pool and allowed to escape. No two mice were permitted
in the pool beforehand and only one could pass through an exit opening at any given
time. At first trial, groups of trained mice escaped seven and five times faster than
their corresponding control groups of untrained mice at pool occupancy rate o of
11.9% and 4%, respectively. Faster evacuation happened because trained mice: (a)
had better recognition of the available pool space and took shorter escape routes to
an exit, (b) were less likely to form arches that blocked an exit opening, and (c)
utilized the two exits efficiently without preference. Trained groups achieved
continuous egress without an apparent leader-coordinator (self-organized queuing)-
a collective behavior not experienced during individual training. Queuing was
unobserved in untrained groups where mice were prone to wall seeking, aimless
swimming and/or blind copying that produced circuitous escape routes, biased exit
use and clogging. The experiments also reveal that faster and less costly group
training at 0 = 4%, yielded an average individual escape time that is comparable
with individualized training. However, group training in a more crowded pool (o =
11.9%) produced a longer average individual escape time.

Full text available upon request to the author

Article title: Allelomimesis as escape strategy of pedestrians in two-exit
confinements

Authors: Gay Perez and Caesar Saloma

Publication title: Physica A: Statistical Mechanics and its Applications 388(12), June
2009

Abstract:

We study the efficacy of allelomimesis as an escape strategy of mobile agents
(pedestrians) that aim to leave a two-exit room within the shortest possible time.
Allelomimesis is the act of copying one’s kindred neighbors. To escape, an agent
employs one of the following strategies: (1) It chooses its own route independently
(non-copying, a=0), (2) It imitates the actions of its neighbors at all times (blind

copying, a=1), or (3) It either copies or acts independently according to a certain
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probability that is set by the copying parameter o(0al). Not more than one agent
could occupy a given room location. An agent’s knowledge of the two exit locations
is set by its information content B(0<p<1). When left alone, an agent with complete
knowledge of the exit whereabouts (f=1) always takes the shortest possible path to
an exit. We obtain plots of the (group) evacuation time T and exit throughput Q as
functions of o and f for cases where the two exits are near (on same room side) and
far (on opposite sides of room) from each other. For an isolated agent, T is inversely
proportional to 3. The chances of escape for an isolated agent with <0.2 are higher
with adjacent exits. However, for an agent with 3>0.4 the chance is better with
opposite exits. In a highly occupied room (occupancy rate R=80%) with adjacent
exits, agents with >0.8 escape more quickly if they employ a mixed strategy of
copying and non-copying (0.400.6). On the other hand, blind copying (a~1) gives
agents with 0.1 a better chance of escaping from the same room. For the same o and
R values, opposite exits allow faster evacuation for agents with $0.1 due to the
likelihood of streaming and the lower probability of exit clogging. Streaming
indicates an efficient utilization of an exit and it happens when the arcs that are
formed are smaller and arch interference is less likely. Allelomimesis provides a
simple yet versatile mechanism for studying the egress behavior of confined crowds
in a multi-exit room.

Full text available upon request to the author

Article title: Self-Organized Queuing and Scale-Free Behavior in Real Escape Panic
Authors: Caesar Saloma, Gay Perez, Giovanni Tapang, May T. Lim, et al.

Publication title: Proceedings of the National Academy of Sciences 100(21),
November 2003

Abstract:

Numerical investigations of escape panic of confined pedestrians have revealed
interesting dynamical features such as pedestrian arch formation around an exit,
disruptive interference, self-organized queuing, and scale-free behavior. However,
these predictions have remained unverified because escape panic experiments with
real systems are difficult to perform. For mice escaping out of a water pool, we
found that for a critical sampling rate the escape behavior exhibits the predicted
features even at short observation times. The mice escaped via an exit in bursts of

different sizes that obey exponential and (truncated) power-law distributions
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depending on exit width. Oversampling or undersampling the mouse escape rate
prevents the observation of the predicted features. Real systems are normally subject
to unavoidable constraints arising from occupancy rate, pedestrian exhaustion, and
nonrigidity of pedestrian bodies. The effect of these constraints on the dynamics of
real escape panic is also studied.

Full text available upon request to the author

Article title: Streaming, disruptive interference and power-law behavior in the exit
dynamics of confined pedestrians

Authors: Gay Perez, Giovanni Tapang, May T. Lim, Caesar Saloma

Publication title: Physica A: Statistical Mechanics and its Applications. September
2002

Abstract:

We analyze the exit dynamics of pedestrians who are initially confined in a room.
Pedestrians are modeled as cellular automata and compete to escape via a known
exit at the soonest possible time. A pedestrian could move forward, backward, left or
right within each iteration time depending on adjacent cell vacancy and in
accordance with simple rules that determine the compulsion to move and physical
capability relative to his neighbors. The arching signatures of jamming were
observed and the pedestrians exited in bursts of various sizes. Power-law behavior is
found in the burst-size frequency distribution for exit widths w greater than one cell
dimension (w>1). The slope of the power-law curve varies with w from
-1.3092(w=2) to -1.0720(w=20). Streaming which is a diffusive behavior, arises in
large burst sizes and is more likely in a single-exit room with w=1 and leads to a
counterintuitive result wherein an average exit throughput Q is obtained that is
higher than with w=2,3, or 4. For a two-exit room (w=1), Q is not greater than twice
the yield of a single-exit room. If the doors are not separated far enough (<4w), Q
becomes even significantly less due to a collective slow-down that emerges among
pedestrians crossing in each other's path (disruptive interference effect). For the
same w and door number, Q is also higher with relaxed pedestrians than with
anxious ones.

Full text available upon request to the author
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Title: Validation of the separability measure for Rhizophoraceae and Avicenniaceae
using point density distribution from lidar

Authors: Regine Anne Faelga, Enrico C. Paringit, Gay Perez, et al.

Conference title: SPIE Asia-Pacific Remote Sensing, May 2016

Abstract:

The extent at which mangrove forest characterization can be done through
utilization of Light Detection and Ranging (LiDAR) data is investigated in this paper.
Particularly, the ability of LIDAR parameters, such as its point density to provide
height and structural information was explored to supplement manual field surveys
which are time-consuming and requires great effort. Point cloud information was
used to produce separability measure within a mangrove forest. The study aims to
validate the point density distribution curves (PDDC) that were established to
characterize the structural attributes between Rhizophoraceae and Avicenniaceae.
The applicability of the PDDC was applied to fifteen (15) 5x5 sample plots of pure
Rhizophoraceae and fifteen (15) 5x5 sample plots of pure Avicenniaceae in a one
hectare (lha) natural riverine mangrove forest. 15 out of 15 plots were correctly
discriminated as Rhizophoraceae; however, Avicenniaceae plots were not correctly
discriminated using the established separability measure. This study had
determined that the two mangrove families are difficult to separate in terms of point
density distribution alone. Enhancement of the PDDC as a separability measure
should be improved to pave way for a more sensitive and robust way to separate the
two families.

Full text available upon request to the author

Title: Quantifying forest cover changes in the Philippines from 2000-2012 from
landsat-derived global forest cover dataset
Authors: Brent Fallarcuna and Gay Perez

Conference title: 36th Asian Conference on Remote Sensing, October 2015

Abstract:

Updated information of forest resources is vital in proper management and policy
formulation from local to national scale. However, data generation regarding forest
maps and statistics in the Philippines is hampered by multiple imagery sources,
varying scale and resolutions, undisclosed methods of mapping and different forest

classes and definitions used. In this study, processed Landsat forest cover data was

125



Specialized Philippine Enterprise Reference of Experts and Scientists Volume 5 No.1 June 2021

analyzed to quantitatively measure the rates of forest loss on the regional level, to
analyze its level of applicability and to validate forest changes through various
geospatial and other forestry data. Raw data consists of forest tree cover, loss, gain
and loss year layers. Five forest vectors were used to extract forest areas from the
main data rasters before subsetting them regionally. A forest tree cover threshold of
85 percent and above was used to isolate densely forested rasters. These rasters were
further analyzed to produce gain, loss and aggregate net change ranking; annual
forest loss and annual forest cover trends, with their corresponding maps and
statistics. Among the regions, Zamboanga Peninsula had the highest aggregate net
change (-7.18%) followed by CALABARZON (-3.41%) and CARAGA (-3.16%) from
2000-2012. CARAGA had the highest average annual forest loss of-147.53 ha and a
correlation of 0.7. On the other hand, Zamboanga and CALABARZON had average
annual forest loss which were less than hundred hectares (-73.10 ha and-31.4 ha; r =
0.34 and r = 0.13, respectively). However, only CARAGA had a significant
correlation, with p value < 0.05 (0.0098). In terms of annual forest tree cover,
CARAGA had the highest average annual forest cover increment of-1,238.16 ha,
followed by Zamboanga Peninsula (-830.12 ha) and CALABARZON (-527.61 ha).
Forest cover increments exhibited negative values since forest recovery is always
outweighed by forest extraction. Error matrix of loss, gain and no change registered
an overall accuracy of 86.48% and 92.26%, for loss and gain respectively. Yet, the
assessment had lower user accuracy values compared to that of producers'. This
might be affected by inadequate high resolution images (mainly Google Earth and
Landsat) used in the satellite based validation. The research showed that freely
available forest global datasets could be used to pinpoint significant areas where
forest loss is occurring. Correlation analysis with other forestry data and field
validation through group discussions and interviews may also illustrate insights
regarding the drivers of forest loss on a particular area.

Full text available upon request to the author

Title: Dynamic Contact Angle Measurements on Various Fabric Surfaces Using a
Simple Optical Vision System

Authors: Hernando Siy Salapare III, Jamaica Palay, Gay Perez, et al.

Conference title: Proceedings of the 25th Samahang Pisika ng Pilipinas Physics
Congress, October 2007
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Abstract:

A contact angle measuring device was developed for undergraduate Physics
laboratory experiments. The new device was tested on determining the wettability of
waterproof fabrics. Intel® Play™ QX3™ Computer Microscope was used in
determining the changes in time of the contact angles of different waterproof fabrics
washed in different conditions. At contact angles between 80 to 90 degrees, the
untreated samples changed its wettability from being hydrophobic to being
hydrophilic. For washed sam-ples it was determined that the change in wettability
occurred at contact angles between 40 to 70 degrees. The rate of recession of the
contact angle of the water droplet was related to the rate of absorbance of the
waterproof fabric. It was found that high temperature of water used for washing
increases the rate of recession. Measurements of the contact angle in time were able
to show the dynamic behavior of the water droplet on the fabric surface.

Full text available upon request to the author
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Article title: Organic Carbon Concentrations in High-and Low-Productivity Areas of
the Sulu Sea

Authors: Charissa M. Ferrera, Gil S. Jacinto, Chen-Tung Arthur Chen, Hon-Kit Lui
Publication title: Sustainability 10(6), June 2018

Abstract:

The sequestration of anthropogenic carbon dioxide in the form of organic carbon and
its eventual deposition in the sediments is an important component of the marine
carbon cycle. In the Sulu Sea, Philippines, organic carbon contents in the sediments
have been relatively well studied, but the processes that describe the organic carbon
distributions in the water column have not been elucidated. Dissolved and

particulate organic carbon (DOC, POC) concentrations were measured at several
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stations in the Sulu Sea during the northeast monsoon of 2007/2008 to understand
the dynamics of organic carbon in this unique internal sea. Analyses of primary
productivity estimates, beam attenuation coefficient (at 660 nm) profiles, and
correlation coefficients among DOC, POC and other parameters (e.g., apparent
oxygen utilization) at different layers of the water column indicate that surface
primary productivity, upwelling, bottom intensified flows across sills, and
ventilation from shallow sills, which may contain semi-labile DOC that is estimated
to largely contribute to microbial respiration in the bathypelagic layer, are the major
processes that affect the DOC and POC distributions in the Sulu Sea. The variability
of these processes should be taken into consideration when assessing the
sustainability of internal and marginal seas as carbon sinks.

Full text available upon request to the author

Article title: Carbonate parameters in high and low productivity areas of the Sulu
Sea, Philippines

Authors: Charissa M. Ferrera, Gil S. Jacinto, Chen-Tung Arthur Chen, Maria Lourdes
San Diego-McGlone, et al.

Publication title: Marine Chemistry 195, October 2017

Abstract:

To further understand dissolved carbon dioxide (CO2) dynamics and the link
between surface productivity and carbon content in the sediments of the Sulu Sea,
seawater samples were obtained from high and low productivity areas during the
northeast monsoon of December 2007 /January 2008, which also corresponded to a
period of weak La Nifia. CO2 concentrations in surface waters of the Sulu Sea are
mostly governed by productivity, while sub-surface CO2 concentrations are
influenced by physical processes including vertical mixing and bottom-intensified
flow southwest of Mindoro and Panay Straits (central Philippines), and upwelling
off the west coast of Zamboanga in Mindanao (south Philippines). These physical
processes are manifested in the downward sloping isolines of carbonate parameters
near the straits and weak upwelling of waters saturated with respect to atmospheric
CO2. Deep waters ventilated from the Sulu Sea have lower dissolved inorganic
carbon (DIC) and total alkalinity (TA), and higher pHT (pH in the total scale) and

carbonate ion concentrations (CO3?") than the deep waters of the South China Sea.

Nevertheless, TA in the deep waters of the Sulu Sea increases below 2000m at almost
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twice the rate as DIC, suggesting possible dissolution of sedimentary CaCO3. A
small positive "excess" alkalinity signal is observed in the South China Sea but
negative values in the Sulu Sea may reflect the possible contribution of organic acids.
This study suggests that the upwelling area within the Sulu Sea, albeit limited in
size, could be a source of CO2 to the atmosphere especially during the stronger
northeast monsoon periods. Other processes such as dissolution of CaCO3 in the
sediments and possible organic acidity should be considered in understanding the
Sulu Sea's CO2 sink capacity for the coming years.

Full text available upon request to the author

Article title: Phosphorus as a driver of nitrogen limitation and sustained eutrophic
conditions in Bolinao and Anda, Philippines, a mariculture-impacted tropical coastal
area

Authors: Charissa M. Ferrera, Atsushi Watanabe, Toshihiro Miyajima, Maria Lourdes
San Diego-McGlone, et al.

Publication title: Marine Pollution Bulletin 105(1), April 2016

Abstract:

The dynamics of nitrogen (N) and phosphorus (P) was studied in mariculture areas
around Bolinao and Anda, Philippines to examine its possible link to recurring algal
blooms, hypoxia and fish kills. They occur despite regulation on number of fish farm
structures in Bolinao to improve water quality after 2002, following a massive fish
kill in the area. Based on spatiotemporal surveys, coastal waters remained eutrophic
a decade after imposing regulation, primarily due to decomposition of uneaten and
undigested feeds, and fish excretions. Relative to Redfield ratio (16), these materials
are enriched in P, resulting in low N/P ratios (~ 6.6) of regenerated nutrients.
Dissolved inorganic P (DIP) in the water reached 4 uM during the dry season, likely
exacerbated by increase in fish farm structures in Anda. DIP enrichment created an
N-limited condition that is highly susceptible to sporadic algal blooms whenever N
is supplied from freshwater during the wet season.

Full text available upon request to the author

Article title: Variation in oxygen isotope ratio of dissolved orthophosphate induced
by uptake process in natural coral holobionts
Authors: Charissa M. Ferrera, Toshihiro Miyajima, Atsushi Watanabe, Yu Umezawa,

et al.
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Publication title: Coral Reefs 35(2), June 2016

Abstract:

A model incubation experiment using natural zooxanthellate corals was conducted
to evaluate the influence of phosphate uptake by coral holobionts on oxygen isotope
ratio of dissolved PO43—- (8180p). Live coral samples of Acropora digitifera, Porites
cylindrica, and Heliopora coerulea were collected from coral reefs around Ishigaki
Island (Okinawa, Japan) and Bolinao (northern Luzon, Philippines) and incubated
for 3-5 d after acclimatization under natural light conditions with elevated
concentrations of PO43-. Phosphate uptake by corals behaved linearly with
incubation time, with uptake rate depending on temperature. 8180p usually
increased with time toward the equilibrium value with respect to oxygen isotope
exchange with ambient seawater, but sometimes became higher than equilibrium
value at the end of incubation. The magnitude of the isotope effect associated with
uptake depended on coral species; the greatest effect was in A. digitifera and the
smallest in H. coerulea. However, it varied even within samples of a single coral
species, which suggests multiple uptake processes with different isotope effects
operating simultaneously with varying relative contributions in the coral holobionts
used. In natural environments where concentrations of PO43- are much lower than
those used during incubation, PO43- is presumably turned over much faster and the
0180p easily altered by corals and other major primary producers. This should be
taken into consideration when using 8180p as an indicator of external PO43-
sources in coastal ecosystems.

Full text available upon request to the author

Article title: Salt-plug estuarine circulation in Malampaya Sound, Palawan,
Philippines

Authors: Olivia C. Cabrera, Cesar L. Villanoy, Gil S. Jacinto, Lawrence Patrick C.
Bernardo, et al.

Publication title: Philippine Science Letters 7(2), 2014

Abstract:

Malampaya Sound is an enclosed bay in Palawan, Philippines. A salinity maximum
or salt plug was discovered in the middle of the Sound by a field survey in May 2005
and successfully simulated using a Delft3D numerical model of the sound, forced

with tide and freshwater discharge at the lateral boundaries, and evaporation at the
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surface. Different conditions to simulate the major monsoonal regimes of 2005 (dry
inter-monsoon, southwest-wet, and northeast-dry) indicate that the salt plug
persists, although its relative position changes with the magnitude of freshwater
discharge. The salt plug effectively limits the exchange of water between the Inner
and the Outer Sound, which may account for differences in nutrient levels and the
phytoplankton assemblage during the same survey. Such a thermohaline circulation
has important consequences for sediment transport, phytoplankton bloom
formation, and accumulation of pollutants in the Sound.

Full text available upon request to the author
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Article title: Molecular Detection of Rickettsia Spp. and Coxiella Burnetii in Cattle,
Water Buffalo, and Rhipicephalus (Boophilus) Microplus Ticks in Luzon Island of the
Philippines

Authors: Melbourne R. Talactac, Remil Linggatong Galay, Maureen M. Dawn, et al.
Publication title: Tropical Medicine and Infectious Diseases 5(2), April 2020

Abstract:
Rickettsia and Coxiella burnetii are zoonotic, tick-borne pathogens that can cause

febrile illnesses with or without other symptoms in humans, but may cause
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subclinical infections in animals. There are only a few reports on the occurrence of
these pathogens in cattle and water buffalo in Southeast Asia, including the
Philippines. In this study, molecular detection of Rickettsia and C. burnetii in the
blood and in the Rhipicephalus (Boophilus) microplus ticks of cattle and water
buffalo from five provinces in Luzon Island of the Philippines was done. A total of
620 blood samples of cattle and water buffalo and 206 tick samples were collected
and subjected to DNA extraction. After successful amplification of control genes,
nested PCR was performed to detect gltA of Rickettsia and com1 of C. burnetii. No
samples were positive for Rickettsia, while 10 (cattle = 7, water buffaloes = 3), or
1.6% of blood, and five, or 1.8% of tick samples, were C. burnetii-positive. Sequence
analysis of the positive amplicons showed 99-100% similarity to reported C. burnetii
isolates. This molecular evidence on the occurrence of C. burnetii in Philippine
ruminants and cattle ticks and its zoonotic nature should prompt further
investigation and surveillance to facilitate its effective control.

Full text available upon request to the author

Article title: The case for oxidative stress molecule involvement in the tick-pathogen
interactions —an omics approach
Authors: Emmanuel Hernandez, Melbourne R. Talactac, Kozo Fujisaki, et al.

Publication title: Developmental & Comparative Immunology 100, June 2019

Abstract:

The blood-feeding behavior of ticks has resulted in them becoming one of the most
important vectors of disease-causing pathogens. Ticks possess a well-developed
innate immune system to counter invading pathogens. However, the coevolution of
ticks with tick-borne pathogens has adapted these pathogens to the tick's physiology
and immune response through several mechanisms including transcriptional
regulation. The recent development in tick and tick-borne disease research greatly
involved the "omics" approach. The omics approach takes a look en masse at the
different genes, proteins, metabolomes, and the microbiome of the ticks that could be
differentiated during pathogen infection. Data from this approach revealed that
oxidative stress-related molecules in ticks are differentiated and possibly being
exploited by the pathogens to evade the tick's immune response. In this study, we
review and discuss transcriptomic and proteomic data for some oxidative stress

molecules differentially expressed during pathogen infection. We also discuss
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metabolomics and microbiome data as well as functional genomics in order to
provide insight into the tick-pathogen interaction.

Full text available upon request to the author

Article title: A Continuing Exploration of Tick-Virus Interactions Using Various
Experimental Viral Infections of Hard Ticks
Authors: Melbourne R. Talactac, Emmanuel Hernandez, Kozo Fujisaki, et al.

Publication title: Frontiers in Physiology 9, December 2018

Abstract:

To fully unravel the ixodid ticks’ role as vectors of viral pathogens, their
susceptibility to new control measures, and their ability to develop acaricide
resistance, acclimatization of ticks under laboratory conditions is greatly needed.
However, the unique and complicated feeding behavior of these ticks compared to
that of other hematophagous arthropods requires efficient and effective techniques
to infect them with tick-borne viruses (TBVs). In addition, relatively expensive
maintenance of animals for blood feeding and associated concerns about animal
welfare critically limit our understanding of TBVs. This mini review aims to
summarize the current knowledge about the artificial infection of hard ticks with
viral pathogens, which is currently used to elucidate virus transmission and vector
competence and to discover immune modulators related to tick-virus interactions.
This review will also present the advantages and limitations of the current
techniques for tick infection. Fortunately, new artificial techniques arise, and the
limitations of current protocols are greatly reduced as researchers continuously
improve, streamline, and standardize the laboratory procedures to lower cost and
produce better adoptability. In summary, convenient and low-cost techniques to
study the interactions between ticks and TBVs provide a great opportunity to
identify new targets for the future control of TBVs.

Full text available upon request to the author

Article title: Induction of intracellular ferritin expression in embryo-derived Ixodes
scapularis cell line (ISE6)
Authors: Emmanuel Hernandez, Kodai Kusakisako, Melbourne R. Talactac, et al.

Publication title: Scientific Reports 8(1), November 2018

Abstract:
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Iron is a very important nutrient for cells; however, it could also cause fatal effects
because of its capability to trigger oxidative stress. Due to high exposure to iron from
their blood diet, ticks make use of several mechanisms to cope up with oxidative
stress. One mechanism is iron sequestration by ferritin and its control protein (IRP).
Since the IRP activity is dependent on the ferrous iron concentration, we tried to
induce intracellular ferritin (FER1) protein expression by exposing Ixodes scapularis
embryo-derived cell line (ISE6) to different concentrations of ferrous sulphate at
different time points. We were able to induce FER1 protein after exposure to 2 mM of
ferrous sulphate for 48 h, as observed in both Western blotting and indirect
immunofluorescent antibody tests. This could indicate that the FER1 produced could
be a product of the release of IRPs from the FER1 mRNA leading to its translation.
The RNA interference of FER1, through the transfection of dsRNA, led to an increase
in mortality and decrease in the cellular proliferation of ISE6 cells. Overall, ISE6 cells
could be a good tool in further understanding the mechanism of FER1 action, not
just in Ixodes ticks but in other tick species as well.

Full text available upon request to the author

Article title: Glutathione S-transferases play a role in the detoxification of flumethrin
and chlorpyrifos in Haemaphysalis longicornis
Authors: Emmanuel Hernandez, Kodai Kusakisako, Melbourne R. Talactac, et al.

Publication title: Parasites & Vectors 11(1), August 2018

Abstract:

Haemaphysalis longicornis is a tick of importance to health, as it serves as a vector of
several pathogens, including Theileria orientalis, Babesia ovata, Rickettsia japonica
and the severe fever with thrombocytopenia syndrome virus (SFTSV). Presently, the
major method of control for this tick is the use of chemical acaricides. The
glutathione S-transferase (GST) system is one mechanism through which the tick
metabolizes these acaricides. Two GSTs from H. longicornis (HIGST and HIGST?2)
have been previously identified. Results: Enzyme kinetic studies were performed to
determine the interaction of acaricides with recombinant H. longicornis GSTs.
Recombinant HIGST activity was inhibited by flumethrin and cypermethrin, while
recombinant HIGST?2 activity was inhibited by chlorpyrifos and cypermethrin. Using
real-time RT-PCR, the upregulation of the HIGST gene was observed upon exposure
to sublethal doses of flumethrin, while the HIGST2 gene was upregulated when
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exposed to sublethal doses of chlorpyrifos. Sex and strain dependencies in the
induction of GST gene expression by flumethrin were also observed. Knockdown of
the HIGST gene resulted in the increased susceptibility of larvae and adult male ticks
to sublethal doses of flumethrin and the susceptibility of larvae against sublethal
doses of chlorpyrifos was increased upon knockdown of HIGST2. Conclusions:
HIGST could be vital for the metabolism of flumethrin in larvae and adult male ticks,
while HIGST?2 is important in the detoxification of chlorpyrifos in larval ticks.

Full text available upon request to the author

Article title: Hemolymph defensin from the hard tick Haemaphysalis longicornis
attacks Gram-positive bacteria

Authors: Yurika Yada, Melbourne R. Talactac, Kodai Kusakisako, et al.

Publication title: Journal of Invertebrate Pathology 156, July 2018

Abstract:

Ticks are key vectors of some important diseases of humans and animals. Although
they are carriers of disease agents, the viability and development of ticks are not
harmed by the infectious agents due to their innate immunity. Antimicrobial
peptides directly protect hosts against pathogenic agents such as viruses, bacteria,
and parasites. Among the identified and characterized antimicrobial peptides,
defensins have been considerably well studied. Defensins are commonly found
among fungi, plants, invertebrates, and vertebrates. The sequence of the tick
hemolymph defensin (HEdefensin) gene from the hard tick Haemaphysalis
longicornis was analyzed after identification and cloning from a cDNA library.
HEdefensin has a predicted molecular mass of 8.15 kDa including signal peptides
and a theoretical isoelectric point of 9.48. Six cysteine residues were also identified in
the amino acids. The synthetic HEdefensin peptide only showed antibacterial
activity against Gram-positive bacteria such as Micrococcus luteus. A fluorescence
propidium iodide exclusion assay also showed that HEdefensin increased the
membrane permeability of M. luteus. Additionally, an indirect fluorescent antibody
test showed that HEdefensin binds to M. luteus. These results suggested that
HEdefensin strongly affects the innate immunity of ticks against Gram-positive
bacteria.

Full text available upon request to the author
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Article title: Vector competence of Haemaphysalis longicornis ticks for a Japanese
isolate of the Thogoto virus

Authors: Melbourne Talactac, Kentaro Yoshii, Emmanuel Hernandez, Kodai
Kusakisako, et al.

Publication title: Scientific Reports 8(1), June 2018

Abstract:

Thogoto virus (THOV), a tick-borne arbovirus not previously reported in East Asia,
was recently isolated from Haemaphysalis longicornis in Kyoto, Japan. In this study,
we investigated the vector competence of H. longicornis ticks for a Japanese isolate
of the Thogoto virus using anal pore microinjection and experimental virus
acquisition. Our results showed that anal pore microinjection can readily infect adult
ticks, and THOV-infected ticks can successfully transmit the virus to mice. Blood
feeding was also critical in the distribution of the virus in tick organs, most
especially in the salivary glands. Furthermore, co-feeding between an infected adult
and naive nymphs can also produce infected molted adults that can horizontally
transmit THOV to mice. Altogether, our results suggest that H. longicornis is a
competent vector for the Japanese THOV isolate and could be the primary tick
vector of the virus in Japan.

Full text available upon request to the author

Article title: Peroxiredoxins are important for the regulation of hydrogen peroxide
concentrations in ticks and tick cell line

Authors: Kodai Kusakisako, Emmanuel Hernandez, Melbourne Talactac, Kentaro
Yoshii

Publication title: Ticks and tick-borne diseases 9(4), March 2018

Abstract:

Ticks are obligate hematophagous ectoparasites, as they need to feed blood from
vertebrate hosts for development. Host blood contains high levels of iron. Host-
derived iron may lead to high levels of reactive oxygen species (ROS), including
hydrogen peroxide (H202). Since a high concentration of H202 causes serious
damage to organisms, this molecule is known to be a harmful chemical compound
for aerobic organisms. On the other hand, the transparent method is compatible with
chemical fluorescent probes. Therefore, we tried to establish the visualizing method

for H202in unfed tick tissues. The combination method of a chemical fluorescent
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probe (BES-H202-Ac) with the transparent method, Scale, demonstrated in unfed
tick tissues that H202and paraquat could induce oxidative stress in the tissues, such
as the midgut and ovary. In addition, an H202 detection method using BES-H202-
Ac was established in Ixodes scapularis embryo-derived cell line (ISE6) in vitro to
evaluate the antioxidant activity of peroxiredoxins (PRXs), H202 scavenging
enzymes, against H202in the cells. The effects of paraquat in ISE6 cells were also
observed in the PRXs gene-silenced ISE6 cells. A high intensity of H202 fluorescence
induced by paraquat was observed in the PRX gene-knock downed cells. These
results suggest that H20O2and paraquat act as an H202inducer, and PRX genes are
important for the regulation of the H202 concentration in unfed ticks and ISE6 cells.
Therefore, this study contributes to the search for H202 visualization in ticks and
tick cell line and furthers understanding of the tick's oxidative stress induced by
H202.

Full text available upon request to the author

Article title: Characterization and expression analysis of a newly identified
glutathione S-transferase of the hard tick Haemaphysalis longicornis during blood-
feeding

Authors: Emmanuel Hernandez, Kodai Kusakisako, Melbourne R. Talactac, et al.

Publication title: Parasites & Vectors 11(1), February 2018

Abstract:

Ticks are obligate hematophagous parasites important economically and to health.
Ticks consume large amounts of blood for their survival and reproduction; however,
large amounts of iron in blood could lead to oxidative stress. Ticks use several
molecules such as glutathione S-transferases (GSTs), ferritins, and peroxiredoxins to
cope with oxidative stress. This study aimed to identify and characterize the GSTs of
the hard tick Haemaphysalis longicornis in order to determine if they have a role in
coping with oxidative stress. Methods: Genes encoding GSTs of H. longicornis were
isolated from the midgut CDNA library. Genes have been cloned and recombinant
GSTs have been expressed. The enzymatic activities, enzyme kinetic constants, and
optimal pH of the recombinant GSTs toward 1-chloro-2,4-dinitrobenzene (CDNB)
were determined. The gene transcription and protein expression profiles were
determined in the whole ticks and internal organs, and developmental stages using

real time RT-PCR and Western blotting during blood feeding. The localization of

139



Specialized Philippine Enterprise Reference of Experts and Scientists Volume 5 No.1 June 2021

GST proteins in organs was also observed using immunofluorescent antibody test
(IFAT). Results: We have isolated two genes encoding GSTs (HIGST and HIGST?2).
The enzymatic activity toward CDNB is 9.75 + 3.04 units/mg protein for
recombinant HIGST and 11.63 * 4.08 units/mg protein for recombinant HIGST?2.
Kinetic analysis of recombinant HIGST showed K m values of 0.82 + 0.14 mM and
0.64 + 0.32 mM for the function of CDNB and GSH, respectively. Meanwhile,
recombinant HIGST2 has K m values of 0.61 + 0.20 mM and 0.53 + 0.02 mM for the
function of CDNB and GSH, respectively. The optimum pH of recombinant HIGST
and recombinant HIGST2 activity was 7.5-8.0. Transcription of both GSTs increases in
different developmental stages and organs during blood-feeding. GST proteins are
upregulated during blood-feeding but decreased upon engorgement in whole ticks
and in some organs, such as the midgut and hemocytes. Interestingly, salivary
glands, ovaries, and fat bodies showed decreasing protein expression during blood-
feeding to engorgement. Varying localization of GSTs in the midgut, salivary glands,
fat bodies, ovaries, and hemocytes was observed depending on the feeding state,
especially in the midgut and salivary glands. Conclusions: In summary, a novel GST
of H. longicornis has been identified. Characterization of the GSTs showed that GSTs
have positive correlation with the degree and localization of oxidative stress during
blood-feeding. This could indicate their protective role during oxidative stress.

Full text available upon request to the author

Article title: Evaluation of vaccine potential of 2-Cys peroxiredoxin from the hard
tick Haemaphysalis longicornis

Authors: Kodai Kusakisako, Takeshi Miyata, Masashi Tsujio, Melbourne R. Talactac,
et al.

Publication title: Experimental and Applied Acarology 74(1), January 2018

Abstract:

Ticks require blood feeding on vertebrate animals throughout their life cycle, and
also concentrate the iron-containing blood, resulting in a high concentration of
hydrogen peroxide (H202). High concentrations of H202 are harmful to organisms,
due to their serious damage of macromolecules. Ticks have antioxidant enzymes,
such as peroxiredoxins (Prxs), that scavenge H202. Prxs may have important roles in
regulating the H202 concentration in ticks during blood feeding and oviposition.

Moreover, Prxs are considered potential vaccine candidates in other parasites, such
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as Leishmania and Fasciola. In the present study, the efficacy of a tick Prx (HIPrx2) as
a vaccine candidate antigen was evaluated. First, recombinant HIPrx2 (rHIPrx2) was
expressed in Escherichia coli, and then, its purity and endotoxin levels were
confirmed prior to administration. The rHIPrx2 proteins were of high purity with
acceptably low endotoxin levels. Second, the ability of rHIPrx2 administration to
stimulate mouse immunity was evaluated. The rHIPrx2 protein, with or without an
adjuvant, could stimulate immunity in mice, especially the IgGl of Th2 immune
response. Using Western blot analysis, we also observed whether rHIPrx2-
immunized mice sera could recognize native HIPrx2 protein in crude tick midgut
proteins. Western blot analysis demonstrated that rHIPrx2-administrated mouse sera
could detect the native HIPrx2. Finally, the effects of rHIPrx2 immunization in mice
were studied using nymphal ticks. Although the challenged ticks were not affected
by rHIPrx2 immunization, rHIPrx2 still might be considered as a vaccine candidate
against ticks because of its high immunogenicity.

Full text available upon request to the author

Article title: Immunofluorescent detection in the ovary of host antibodies against a
secretory ferritin injected into female Haemaphysalis longicornis ticks

Authors: Remil Linggatong Galay, Melbourne R. Talactac, Tomohide Matsuo, et al.
Publication title: Parasitology International 67(2), October 2017

Abstract:

Due to the continuous threat of ticks and tick-borne diseases to human and animal
health worldwide, and the drawbacks of chemical acaricide application, many
researchers are exploring vaccination as an alternative tick control method. Earlier
studies have shown that host antibodies can circulate in the ticks, but it has not been
confirmed whether these antibodies can be passed on to the eggs. We previously
reported that ticks infesting rabbits immunized with a recombinant secretory ferritin
of Haemaphysalis longicornis (HIFER2) had reduced egg production and hatching.
Here we attempted to detect the presence of antibodies against HIFER2 in the ovary
and eggs of female ticks through immunofluorescent visualization. Purified anti-
HIFER?2 antibodies or rabbit IgG for control was directly injected to engorged female
H. longicornis. Ovaries and eggs after oviposition were collected and prepared for
an indirect immunofluorescent antibody test. Positive fluorescence was detected in

ovaries one day post-injection of anti-HIFER2 antibodies. Through silencing of
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Hlfer2 gene, we also determined whether the injected antibodies can specifically
bind to native HIFER2. Immunofluorescence was observed in the oocytes of
dsLuciferase control ticks injected with anti-HIFER2 antibodies, but not in the
oocytes of Hlfer2-silenced ticks also injected with anti-HIFER2 antibodies. Our
current findings suggest that host antibodies can be passed on to the oocytes, which
is significant in formulating a vaccine that can disrupt tick reproduction.

Full text available upon request to the author

Article title: Transcriptional activities of two newly identified Haemaphysalis

longicornis tick-derived promoter regions in the Ixodes scapularis tick cell line
(ISE6)

Authors: Kodai Kusakisako, Akiko Ido, Tatsunori Masatani, Melbourne R. Talactac,
et al.

Publication title: Insect Molecular Biology 27(5), September 2017

Abstract:

Ticks are obligate hematophagous ectoparasites considered to be second to
mosquitoes as vectors of human diseases and the most important vector for animals.
Despite efforts to control tick infestations, they remain a serious health problem.

Gene manipulation has been established in mosquitoes and led to the control of

mosquito population and mosquito-borne pathogens. Therefore, gene manipulation

could be useful for controlling ticks and tick-borne pathogens. To investigate

effective gene expression vectors for ticks, the promoter activities of commercial
plasmids were evaluated in a tick cell line (ISE6). The dual luciferase assays revealed
that pmirGLO showed the highest activity in ISE6 cells among the tested plasmids.
Moreover, we identified the promoter regions of the Haemaphysalis longicornis
actin (HIAct) and the intracellular ferritin (HIFerl) genes. To construct a more
effective expression vector for ticks, these promoter regions were inserted to the

pmirGLO (pmirGLO-HIAct pro and pmirGLO-HIFerl pro). The pmirGLO-HIAct
pro showed significantly higher promoter activity than pmirGLO, while the

pmirGLO-HIFerl pro vector demonstrated significantly lower promoter activity
than pmirGLO in ISE6 cells. The HIAct promoter region could have high promoter
activity in ISE6 cells. The present study can contribute to the development of a
genetic modification system in ticks.

Full text available upon request to the author
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Article title: Synchronous Langat Virus Infection of Haemaphysalis longicornis
Using Anal Pore Microinjection

Authors: Melbourne R. Talactac, Kentaro Yoshii, Emmanuel Hernandez, et al.
Publication title: Viruses 9(7), July 2017

Abstract:

The tick-borne encephalitis virus (TBEV) serocomplex of flaviviruses consists of
arboviruses that cause important diseases in animals and humans. The transmission
of this group of viruses is commonly associated with tick species such as Ixodes spp.,
Dermacentor spp., and Hyalomma spp. In the case of Haemaphysalis longicornis,
the detection and isolation of flaviviruses have been previously reported. However,
studies showing survival dynamics of any tick-borne flavivirus in H. longicornis are
still lacking. In this study, an anal pore microinjection method was used to infect
adult H. longicornis with Langat virus (LGTV), a naturally attenuated member of the
TBEV serocomplex. LGTV detection in ticks was done by real-time PCR, virus
isolation, and indirect immunofluorescent antibody test. The maximum viral titer
was recorded at 28 days post-inoculation, and midgut cells were shown to be the
primary replication site. The tick can also harbor the virus for at least 120 days and
can successfully transmit LGTV to susceptible mice as confirmed by detection of
LGTV antibodies. However, no transovarial transmission was observed from the egg
and larval samples. Taken together, our results highly suggest that anal pore
microinjection can be an effective method in infecting adult H. longicornis, which
can greatly assist in our efforts to study tick and virus interactions.

Full text available upon request to the author

Article title: Characterization and antiviral activity of a newly identified defensin-
like peptide, HEdefensin, in the hard tick Haemaphysalis longicornis
Authors: Emmanuel Hernandez, Melbourne R. Talactac, Yurika Yada, et al.

Publication title: Developmental and Comparative Immunology 68, November 2016

Abstract:

Tick defensins are antimicrobial peptides that play a major role in the innate
immunity of ticks by providing a direct antimicrobial defense. In this study, we
identified and characterized a defensin-like encoding gene, HEdefensin, from the

expressed sequence tags (EST) database of hemolymph from the hard tick
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Haemaphysalis longicornis. Expression of the gene in whole adult ticks and in
different organs was upregulated during blood feeding, though not after Langat
virus (LGTV) challenge. A synthetic HEdefensin peptide demonstrated significant
virucidal activity against LGTV but not against an adenovirus in co-incubation
virucidal assays. Moreover, the RNAi-mediated gene silencing of HEdefensin did
not significantly affect the virus titer as compared to the control group. The data
reported here have established the in vitro virucidal activity of the peptide against
LGTV. However, its role in the innate antiviral immunity of H. longicornis remains
to be explored, and further studies are needed to fully evaluate the potential
biological activities of the peptide against bacteria, fungi or parasites.

Full text available upon request to the author

Article title: 2-Cys peroxiredoxin is required in successful blood-feeding,
reproduction, and antioxidant response in the hard tick Haemaphysalis longicornis
Authors: Kodai Kusakisako, Remil Linggatong Galay, Melbourne R. Talactac, et al.
Publication title: Parasites & Vectors 9(1), August 2016

Abstract:

Ticks are obligate hematophagous arthropods that feed on vertebrate blood that
contains iron. Ticks also concentrate host blood with iron; this concentration of the
blood leads to high levels of iron in ticks. The host-derived iron reacts with oxygen
in the tick body and this may generate high levels of reactive oxygen species,
including hydrogen peroxide (H202). High levels of H202 cause oxidative stress in
organisms and therefore, antioxidant responses are necessary to regulate H2O2.
Here, we focused on peroxiredoxin (Prx), an H202-scavenging enzyme in the hard
tick Haemaphysalis longicornis. Methods The mRNA and protein expression profiles
of 2-Cys peroxiredoxin (HIPrx2) in H. longicornis were investigated in whole ticks
and internal organs, and developmental stages, using real-time PCR and Western
blot analysis during blood-feeding. The localization of HIPrx2 proteins in tick tissues
was also observed by immunostaining. Moreover, knockdown experiments of
HIPrx2 were performed using RNA interference to evaluate its function in ticks.
ResultsReal-time PCR showed that HIPrx2 gene expression in whole ticks and
internal organs was significantly upregulated by blood-feeding. However, protein
expression, except in the midgut, was constant throughout blood-feeding.

Knockdown of the HIPrx2 gene caused significant differences in the engorged body
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weight, egg weight and hatching rate for larvae as compared to the control group.
Finally, detection of H202 after knockdown of HIPrxs in ticks showed that the
concentration of H20O2 significantly increased before and after blood-feeding.
Conclusion Therefore, HIPrx2 can be considered important for successful blood-
feeding and reproduction through the regulation of H202 concentrations in ticks
before and after blood-feeding. This study contributes to the search for a candidate
target for tick control and further understanding of the tick’s oxidative stress coping
mechanism during blood-feeding.

Full text available upon request to the author

Article title: Induction of gene silencing in Haemaphysalis longicornis ticks through
immersion in double-stranded RNA

Authors: Remil Linggatong Galay, Melbourne R. Talactac, Hiroki Maeda, et al.
Publication title: Ticks and Tick-borne Diseases 7(5), April 2016

Abstract:

The continuous emergence of tick-borne diseases and chemical acaricide-resistant
tick strains necessitates the development of new and more effective control
strategies. RNA interference through the injection of double-stranded RNA (dsRNA)
has been a very useful tool in tick research for evaluating gene function. However,
this technique can be sophisticated due to the required equipment and technique.
Here we studied the feasibility of an immersion technique to induce gene silencing
in Haemaphysalis longicornis ticks. We targeted the Hlferl gene, previously shown
to be crucial in successful blood feeding and reproduction. Larval, nymphal, and
adult female H. longicornis ticks were immersed in Hlferl or Luciferase dsRNA for
control. The dsRNA dissolving medium, incubation temperature and time were
varied to establish the optimum conditions. RT-PCR was performed to confirm gene
silencing. It was found that immersing the ticks in dsRNA dissolved in nuclease-free
water at 15°C for 12h resulted in clear gene silencing. The phenotypes of adult ticks
immersed in dsRNA were then compared with those of adult ticks injected with
dsRNA. Similar to dsRNA injection, the post-blood meal weight of ticks immersed in
Hlferl dsRNA was significantly lower than the control group. Moreover, high post-
blood meal mortality and low egg output was observed both from ticks injected with

and immersed in Hlferl dsRNA. Our results here suggest that immersion in dsRNA
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can effectively induce gene silencing and not only offers an alternative method to
dsRNA injection but also opens the possibility of applying dsRNA for tick control.

Full text available upon request to the author

Article title: Virucidal activity of Haemaphysalis longicornis longicin P4 peptide
against tick-borne encephalitis virus surrogate Langat virus

Authors: Melbourne Talactac, Kentaro Yoshii, Hiroki Maeda, Kodai Kusakisako, et
al.

Publication title: Parasites & Vectors 9(1), February 2016

Abstract:

Longicin is a defensin-like peptide, identified from the midgut epithelium of hard
tick Haemaphysalis longicornis. Several studies have already shown the
antimicrobial and parasiticidal activities of longicin peptide and one of its synthetic
partial analogs, longicin P4. In this study, longicin peptides were tested for potential
antiviral activity against Langat virus (LGTV), a tick-borne flavivirus. Longicin P1
and P4 peptides were chemically synthesized. Antiviral activity of the longicin
peptides against LGTV was evaluated through in vitro virucidal assays, wherein the
antiviral efficacy was determined by reduction in number of viral foci and virus
yield. Additionally, longicin P4 was also tested for its activity against human
adenovirus, a non-enveloped virus. Lastly, to assess the importance of longicin on
the innate antiviral immunity of H. longicornis ticks, gene silencing through RNAi
was performed. Longicin P4 produced significant viral foci reduction and lower
virus yield against LGTV, while longicin P1 failed to demonstrate the same results.
Conversely, both longicin partial analogs (P1 and P4) did not show significant
antiviral activity when tested on adenovirus. In addition, longicin-silenced ticks
showed significantly higher virus titer after 7 days post-infection but a significantly
lower titer was detected after an additional 14 days of observation as compared to
the Luc dsRNA-injected ticks. Mortality in both groups did not show any significant
difference. Our results suggest that longicin P4 has in vitro antiviral activity against
LGTV but not against a non-enveloped virus such as adenovirus. Likewise, though
most cationic antimicrobial peptides like longicin act directly on target membranes,
the exact mechanism of membrane targeting of longicin P4 in enveloped viruses,
such as LGTV, requires further investigation. Lastly, while the in vitro virucidal

capacity of longicin P4 was confirmed in this study, the role of the endogenous tick
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longicin in the antiviral defense of H. longicornis against LGTV still remains to be
demonstrated.

Full text available upon request to the author

Article title: Impaired cellular immune response to injected bacteria after
knockdown of ferritin genes in the hard tick Haemaphysalis longicornis

Authors: Remil Linggatong Galay, Rie Takechi, Melbourne R. Talactac, et al.
Publication title: Parasitology International 65(3), January 2016

Abstract:

Iron is an indispensable element for most microorganisms, including many
pathogenic bacteria. Iron-withholding is a known component of the innate
immunity, particularly of vertebrate hosts. Ticks are vectors of multiple pathogens
and reports have shown that they naturally harbor several bacterial species. Thus,
tick innate immunity must be crucial in limiting bacterial population to tolerable
level that will not cause adverse effects. We have previously characterized two types
of the iron-binding protein ferritin (HIFER) in the hard tick Haemaphysalis
longicornis, known to be a vector of some protozoan parasites and rickettsiae, and
showed their antioxidant function and importance in blood feeding and
reproduction. Here we examined the possible role of HIFERs in tick immunity
against bacterial infection. After silencing Hlfer genes, adult ticks were injected with
live enhanced green fluorescence protein-expressing Escherichia coli, and then
monitored for survival rate. Hemolymph that included hemocytes was collected for
microscopic examination to observe cellular immune response, and for E. coli culture
to determine bacterial viability after injection in the ticks. The expression of some
antimicrobial peptides in whole ticks was also analyzed by RT-PCR. Hlfer-silenced
ticks had a significantly lower survival rate than control ticks after E. coli injection.
Greater number of bacteria inside and outside the hemocytes and higher bacterial
colony counts after culture with hemolymph were also observed in Hlfer-silenced
ticks. However, no difference on the expression of antimicrobial peptides was
observed. These results suggest that ferritin molecules might be important in the
cellular immune response of ticks to some bacteria.

Full text available upon request to the author
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Article title: A novel C-type lectin with triple carbohydrate recognition domains has
critical roles for the hard tick Haemaphysalis longicornis against Gram-negative
bacteria

Authors: Hiroki Maeda, Melbourne R. Talactac, Takeshi Miyata, et al.

Publication title: Developmental and Comparative Immunology 57, December 2015

Abstract:

C-type lectins (CLecs) play an important role in innate immunity against invaders. In
this study, a novel CLec was identified from Haemaphysalis longicornis ticks (HICLec).
HICLec contains a signal peptide and a transmembrane region. Interestingly, HICLec
possesses three dissimilar carbohydrate recognition domains (CRDs). Each CRD
contains the mutated motif of Ca2+-binding site 2. HICLec mRNA was up-regulated
during blood feeding, and had highest expression in the midgut and ovary. HICLec
localization was also confirmed by immunofluorescent antibody test (IFAT). HICLec
was found on the cell membrane and basal lamina of midgut and ovary. In addition,
the recombinant HICLec and individual CRDs demonstrated direct binding activity
to Escherichia coli and Staphylococcus aureus; however, no growth inhibition activity
was observed. Furthermore, E. coli injection after silencing of HICLec caused drastic
reduction in survival rate of ticks. These results strongly suggest the key role of
HICLec in tick innate immunity against Gram-negative bacteria.

Full text available upon request to the author

Article title: Functional analysis of recombinant 2-Cys peroxiredoxin from the hard
tick Haemaphysalis longicornis

Authors: T. Miyata, Melbourne R. Talactac, Remil Linggatong Galay, et al.
Publication title: Insect Molecular Biology 25(1), October 2015

Abstract:

Ticks are obligate haematophagous arthropods that feed on vertebrate blood
containing high levels of iron. The host-derived iron reacts to oxygen in the tick's
body, and then high levels of reactive oxygen species, including hydrogen peroxide
(H2 O2), may be generated. High levels of H2 O2 cause oxidative stress to aerobic
organisms. Therefore, antioxidant responses are necessary to control H2 O2 . We
focused on peroxiredoxins (Prxs), H2 O2 -scavenging enzymes. The sequence of
Haemaphysalis longicornis 2-Cys Prx (HIPrx2) was identified from fat body cDNA

libraries of this tick and recombinant HIPrx2 was then prepared using Escherichia
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coli. By comparison with the 2-Cys Prxs of other organisms, we found two conserved
cysteines in HIPrx2, Cys51 and Cysl72. We examined the antioxidant activity of
HIPrx2 and mutant proteins produced by a single base substitution, converting one
or both of these cysteines into serines. The assays revealed that proteins containing
Cysb1 showed antioxidant activity when H2 O2 was removed. Sodium dodecyl
sulphate polyacrylamide gel electrophoresis and size-exclusion chromatography
demonstrated that only the wild-type HIPrx2 formed homodimers and that all of the
proteins that we made had a high molecular weight peak. These results indicate that
both Cys51 and Cys172 are essential for the dimerization of HIPrx2, whereas only
the Cys51 residue is necessary for antioxidant activity.

Full text available upon request to the author

Article title: Role of the tumor necrosis factor receptor-associated factor-type zinc
finger domain containing protein 1 (TRAFD1) from the hard tick Haemaphysalis
longicornis in immunity against bacterial infection

Authors: Rie Takechi, Hiroki Maeda, Melbourne R. Talactac, et al.

Publication title: Ticks and Tick-borne Diseases 7(1), August 2015

Abstract:

A tumor necrosis factor receptor-associated factor-type zinc finger domain

containing protein 1 (TRAFD1) is a negative feedback regulator that controls
excessive immune responses in vertebrates. The sequence of tick hemolymph
TRAFD1 from the hard tick Haemaphysalis longicornis (HITRAFD1) was analyzed

after identification and cloning from the expressed sequence tag database. RT-PCR

and Western blot analyses showed that HITRAFD1 transcript and protein levels after
blood feeding were present in all developmental stages, and the transcript level was
consistently high in all organs examined from adult female ticks upon engorgement.
Knockdown of HITRAFD1 gene by RNA interference did not affect blood feeding or
oviposition. However, HITRAFD1 silencing affected the expression of the longicin

gene, a defensin-like molecule, but not the lysozyme gene. Moreover, the survival
rate of HITRAFD1-silenced ticks was lower, and the number of E. coli was higher in
the hemolymph and plasmatocytes after E. coli injection compared to the control
group. These results suggested that HITRAFD1 strongly affected both the humoral
and cellular immunity of ticks.

Full text available upon request to the author
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Article title: Antiviral Effects of Novel Herbal Medicine KIOM-C, on Diverse Viruses
Authors: Melbourne Talactac, Mohammed Y. E. Chowdhury, Min-Eun Park,

Prasanna Weeratunga, et al.
Publication title: PLoS ONE 10(5), May 2015

Abstract:

In order to identify new potential antiviral agents, recent studies have advocated
thorough testing of herbal medicines or natural substances that are traditionally
used to prevent viral infections. Antiviral activities and the mechanism of action of
the total aqueous extract preparation of KIOM-C, a novel herbal medicine, against
diverse types of viruses were investigated. In vitro antiviral activity against A/
Puerto Rico/8/34 (HIN1) (PR8), vesicular stomatitis virus (VSV), and Newcastle
disease virus (NDV) through the induction of type-l interferon related protein
phosphorylation and up-regulation of pro-inflammatory cytokines in murine
macrophage cells (RAW264.7) were determined. In vivo, KIOM-C-treated BALB/c
mice showed higher survivability and lower lung viral titers when challenged with
A/Aquatic bird/Korea/W81/2005 (H5N2), A/PR/8/34(H1IN1), A/Aquatic bird/
Korea/W44/2005(H7N3) or A/Chicken/Korea/116 /2004(H9N2) influenza
subtypes in contrast with the non-treated group. The present study revealed that
total aqueous extract preparation of KIOM-C stimulates an antiviral state in murine
macrophage cells and in mice leading to inhibition of viral infection and protection
against lethal challenges.

Full text available upon request to the author

Article title: Identification of the Babesia-responsive leucine-rich repeat domain-
containing protein from the hard tick Haemaphysalis longicornis

Authors: Hiroki Maeda, Koshi Kurisu, Melbourne R. Talactac, et al.

Publication title: Parasitology Research 114(5), February 2015

Abstract:
Haemaphysalis longicornis is a tick known for transmitting Babesia parasites,

including Babesia gibsoni, in East Asian countries. The vector tick must have
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strategies to control Babesia parasites, while Babesia parasites are also considered to
establish an evasive mechanism from the tick's innate immunity. Due to this mutual
tolerance, H. longicornis is considered to be a vector of Babesia parasites. Recent
studies have shown the important roles of leucine-rich repeat (LRR) domain-
containing proteins in innate immunity in many living organisms. Some LRR
domain-containing proteins were identified in ticks; however, their functions are still
unknown. In this study, a novel LRR domain-containing protein was identified from
H. longicornis (HILRR). HILRR contains two LRR domains, and the expression levels
of mRNA and proteins were upregulated during blood feeding, particularly in the
salivary glands and midgut. In addition, recombinant HILRR (rHILRR)
demonstrated growth inhibition activity against B. gibsoni in vitro without a
hemolytic effect at any concentration used. Moreover, the diameters of Babesia
merozoites treated with rHILRR were significantly larger than those of the control
group. These results strongly indicate the key roles of HILRR in the tick's innate
immunity against Babesia parasites. Furthermore, HILRR might be a potential
alternative drug to treat babesiosis.

Full text available upon request to the author

Article title: The Antiviral Effect of High-Molecular Weight Poly-Gamma-Glutamate
against Newcastle Disease Virus on Murine Macrophage Cells

Authors: Melbourne R. Talactac, Jong-Soo Lee, Hojin Moon, et al.
Publication title: Advances in Virology 2014(2), December 2014

Abstract:

This study demonstrates the capacity of HM-y-PGA treatment to significantly protect
murine macrophage cells (RAW 264.7 cells) against NDV infection. Such protection
can be explained by the induction of antiviral state of HM-y-PGA in RAW 264.7 cells
via TLR4-mediated IRF-3, IRF-7, IFN-f3, and IFN-related gene induction as shown in
time-dependent changes in mRNA expression confirmed by polymerase chain
reaction (PCR). Moreover, the present research also showed that HM-y-PGA can
induce proinflammatory cytokine secretion in RAW 264.7 as measured by enzyme-
linked immunosorbent assay (ELISA). Therefore, our findings suggest that HM-y-
PGA can be a potential antiviral substance that can inhibit NDV infection through its
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stimulation of antiviral state on RAW 264.7 cells. These results have been consistent
with the previous studies showing that HM-y-PGA can protect RAW 264.7 cells and
mice against influenza infection. However, it should be noted that although murine
macrophage cells are susceptible to NDV, they are not the natural host cells of the
virus; thus further in vivo and in vitro studies involving chicken and chicken
immune cells are needed to fully assess the efficacy and applicability of HM-y-PGA
in the poultry industry.

Full text available upon request to the author

Article title: Induction of type I interferon by high-molecular poly-y-glutamate
protects B6.A2G-Mx1 mice against influenza A virus

Authors: Hojin Moon, Jong-Soo Lee, Melbourne Talactac, et al.

Publication title: Antiviral Research 94(1), February 2012

Abstract:

In addition to development of vaccines and synthetic antiviral drugs, recent studies
have advocated the use of natural substances that inhibit or prevent viral infections.
High-molecular-weight poly-y-glutamate (HM-y-PGA) produced by Bacillus subtilis
chungkookjang was evaluated for anti-influenza virus activity. HM-y-PGA induced
type I interferons (IFNs), which in turn stimulated expression of Myxovirus resistant
1 protein and IFN-related proteins in vitro. In the B6.A2G-Mx1 mouse model, which
mimics the innate immune system of humans, treatment with HM-y-PGA enhanced
the antiviral state of mice and protected them against highly pathogenic influenza A
virus. Naturally synthesized HM-y-PGA has potent anti-influenza activity and may
be a useful means for control of influenza virus.

Full text available upon request to the author

Article title: The Highly Conserved HA2 Protein of the Influenza A Virus Induces a
Cross Protective Immune Response.

Authors: Jong-Soo Lee, Mohammed Ye Chowdhury, Hojin Moon, Melbourne
Talactac, et al.

Publication title: Journal of Virological Methods 194(1-2), September 2013

Abstract:
Existing influenza vaccines protect mostly homologous subtypes and acted most

effectively only when well matched to the circulating strain. Immunization with an
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updated vaccine is therefore necessary to maintain long-term protection and the
development of a broadly protective influenza vaccine against the threat of
pandemic outbreak. The highly conserved HA2 glyco-polypeptide (HA2 gp) is a
promising new candidate for such an influenza vaccine. Helical domain and the
fusion peptide (residues 15-137) of surface antigen from influenza A subtype A/EM/
Korea/W149/06 (H5N1) was used to assess the potentiality of HA2 vaccination
against multiple subtypes of the influenza viruses. The construct, named H5HA?2
was expressed in Escherichia coli and allowed to refold from inclusion bodies.
Purified proteins were used to investigate the immunogenicity of HSHA2 and its
potential for cross protection. The immunization of mice with HSHA?2 induced HA2
antibodies, HA2 specific T-cell responses, and protection against homologous A/
EM/Korea/W149/06 (H5N1) influenza. Immunized mice were also protected from
two distinct heterosubtypes of influenza: A/Puerto Rico/1/34(HIN1) and bird/
Korea/w81/2005(H5N2). Results suggest that recombinant proteins based on the
highly conserved residues within HA2 are candidates for the development of
vaccines against pandemic outbreaks of emergent influenza variants.

Full text available upon request to the author

Article title: Hemolymph defensin from the hard tick Haemaphysalis longicornis
attacks Gram-positive bacteria

Authors: Yurika Yada, Melbourne R. Talactac, Kodai Kusakisako, et al.

Publication title: Journal of Invertebrate Pathology 156, July 2018

Abstract:

Ticks are key vectors of some important diseases of humans and animals. Although
they are carriers of disease agents, the viability and development of ticks are not
harmed by the infectious agents due to their innate immunity. Antimicrobial
peptides directly protect hosts against pathogenic agents such as viruses, bacteria,
and parasites. Among the identified and characterized antimicrobial peptides,
defensins have been considerably well studied. Defensins are commonly found
among fungi, plants, invertebrates, and vertebrates. The sequence of the tick
hemolymph defensin (HEdefensin) gene from the hard tick Haemaphysalis
longicornis was analyzed after identification and cloning from a cDNA library.
HEdefensin has a predicted molecular mass of 8.15 kDa including signal peptides

and a theoretical isoelectric point of 9.48. Six cysteine residues were also identified in

153



Specialized Philippine Enterprise Reference of Experts and Scientists Volume 5 No.1 June 2021

the amino acids. The synthetic HEdefensin peptide only showed antibacterial
activity against Gram-positive bacteria such as Micrococcus luteus. A fluorescence
propidium iodide exclusion assay also showed that HEdefensin increased the
membrane permeability of M. luteus. Additionally, an indirect fluorescent antibody
test showed that HEdefensin binds to M. luteus. These results suggested that
HEdefensin strongly affects the innate immunity of ticks against Gram-positive
bacteria.

Full text available upon request to the author
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Abstract:

This paper presents the fusion of swarm behavior in multi robotic system specifically
the quadrotors unmanned aerial vehicle (QUAV) operations. This study directed on
using robot swarms because of its key feature of decentralized processing amongst
its member. This characteristic leads to advantages of robot operations because an
individual robot failure will not affect the group performance. The algorithm
emulating the animal or insect swarm behaviors is presented in this paper and
implemented into an artificial robotic agent (QUAV) in computer simulations. The
simulation results concluded that for increasing number of QUAV the aggregation
accuracy increases with an accuracy of 90.62%. The experiment for foraging revealed
that the number of QUAV does not affect the accuracy of the swarm instead the
iterations needed are greatly improved with an average of 160.53 iterations from 50
to 500 QUAV. For swarm tracking, the average accuracy is 89.23%. The accuracy of
the swarm formation is 84.65%. These results clearly defined that the swarm system
is accurate enough to perform the tasks and robust in any QUAV number.

Full text available upon request to the author

Article title: Lettuce growth stage identification based on phytomorphological
variations using coupled color superpixels and multifold watershed transformation
Authors: Ronnie Concepcion II, Jonnel Alejandrino, Sandy C. Lauguico, Rogelio
Ruzcko Tobias, et al.

Publication title: International Journal of Advances in Intelligent Informatics 6(3):
261-277, November 2020

Abstract:

Identifying the plant's developmental growth stages from seed leaf is crucial to
understand plant science and cultivation management deeply. An efficient vision-
based system for plant growth monitoring entails optimum segmentation and
classification algorithms. This study presents coupled color-based superpixels and
multifold watershed transformation in segmenting lettuce plant from complicated
background taken from smart farm aquaponic system, and machine learning models
used to classify lettuce plant growth as vegetative, head development and for
harvest based on phytomorphological profile. Morphological computations were
employed by feature extraction of the number of leaves, biomass area and perimeter,

convex area, convex hull area and perimeter, major and minor axis lengths of the
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major axis length the dominant leaf, and length of plant skeleton.
Phytomorphological variations of biomass compactness, convexity, solidity, plant
skeleton, and perimeter ratio were included as inputs of the classification network.
The extracted Lab color space information from the training image set undergoes
superpixels overlaying with 1,000 superpixel regions employing K-means clustering
on each pixel class. Six-level watershed transformation with distance transformation
and minima imposition was employed to segment the lettuce plant from other pixel
objects. The accuracy of correctly classifying the vegetative, head development, and
harvest growth stages are 88.89%, 86.67%, and 79.63%, respectively. The experiment
shows that the test accuracy rates of machine learning models were recorded as 60%
for LDA, 85% for ANN, and 88.33% for QSVM. Comparative analysis showed that
QSVM bested the performance of optimized LDA and ANN in classifying lettuce
growth stages. This research developed a seamless model in segmenting vegetation
pixels, and predicting lettuce growth stage is essential for plant computational
phenotyping and agricultural practice optimization.

Full text available upon request to the author

Article title: Gabor-enhanced histogram of oriented gradients for human presence
detection applied in aerial monitoring

Authors: Anton Louise De Ocampo, Argel Bandala, Elmer P. Dadios

Publication title: International Journal of Advances in Intelligent Informatics
6(3):223, November 2020

Abstract:

In UAV-based human detection, the extraction and selection of the feature vector are
one of the critical tasks to ensure the optimal performance of the detection system.
Although UAV cameras capture high-resolution images, human figures' relative size
renders persons at very low resolution and contrast. Feature descriptors that can
adequately discriminate between local symmetrical patterns in a low-contrast image
may improve a human figures' detection in vegetative environments. Such a
descriptor is proposed and presented in this paper. Initially, the acquired images are
fed to a digital processor in a ground station where the human detection algorithm is
performed. Part of the human detection algorithm is the GeHOG feature extraction,
where a bank of Gabor filters is used to generate textured images from the original.

The local energy for each cell of the Gabor images is calculated to identify the
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dominant orientations. The bins of conventional HOG are enhanced based on the
dominant orientation index and the accumulated local energy in Gabor images. To
measure the performance of the proposed features, Gabor-enhanced HOG (GeHOGQG)
and other two recent improvements to HOG, Histogram of Edge Oriented Gradients
(HEOG) and Improved HOG (ImHOG), are used for human detection on INRIA
dataset and a custom dataset of farmers working in fields captured via unmanned
aerial vehicle. The proposed feature descriptor significantly improved human
detection and performed better than recent improvements in conventional HOG.
Using GeHOG improved the precision of human detection to 98.23% in the INRIA
dataset. The proposed feature can significantly improve human detection applied in
surveillance systems, especially in vegetative environments.

Full text available upon request to the author

Article title: Metaheuristic Optimization of Ammonia Factor as a Eutrophication
Pollution Emission Descriptor for Trophic State Stability

Authors: Ronnie Concepcion II, Sandy C. Lauguico, Argel Bandala, Jonnel
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Publication title: International Journal of Environmental Science and Development
11(10):460-470, October 2020

Abstract:

Aquaponic toxicity relies on the combinations of its pollution parameters that are
dissolved in water and emitted in air. Ammonia is considered as an important
indicator affecting aquaculture species, water nutrient imbalance and air pollution.
Trophic state of aquatic body is measured by ammonia. In this study, the suitability
of metaheuristic models, namely, genetic algorithm, simulated annealing, water
cycle algorithm, enhanced vibrating particles system and particle swarm
optimization, in determining the optimum condition of ammonia factor for
providing minimal toxicity and oligotrophication was determined by varying its
corresponding hyperparameters. The parameters that were optimized are water
temperature and pH level. These parameters significantly affect ammonia factor that
is an essential contributor to eutrophication. The optimized genetic algorithm
yielded the practical-ideal fitness function value for ammonia factor as to compare
with other optimized metaheuristics based on optimizing time. It selected the 50

fittest individuals based on their fitness score with the rate of 0.2 and proceeds to
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recombination process to extract characteristics from parent chromosomes with
crossover rate of 0.8. The mutation rate of 0.01 was injected to form diversity and to
test if the global solution was attained. The tournament size is 4 and the
reproduction elite count is 2.5. The best condition of the ammonia factor was
extracted when the number of generations has been reached. The GA results showed
that the optimum condition for ammonia factor that will prevent eutrophication and
provide ecological balance in aquaponic system needs a temperature of 29.254 °C
and pH of 7.614.

Full text available upon request to the author

Article title: A Machine Learning Approach of Lattice Infill Pattern for Increasing
Material Efficiency in Additive Manufacturing Processes
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Publication title: International Journal of Mechanical Engineering and Robotics
Research 9(9), September 2020

Abstract:

Additive Manufacturing (AM) has become ubiquitous in manufacturing three-
dimensional objects through 3D printing. Traditional analytical models are still
widely utilized for low - cost 3D Printing, which is deficient in terms of process,
structure, property and performance relationship for AM. This paper focuses on the
introduction of a new infill pattern - the lattice infill to increase material efficiency of
3D prints, coupled with Machine Learning (ML) technique to address geometric
corrections in modelling the shape deviations of AM. Encompassed by ML
algorithms, the neural network (NN) is used to handle the large dataset of the
system. The 3D coordinates of the proposed infill pattern are extracted as the input
of the NN model. The optimization technique of scaled conjugate gradient (SCG) is
the algorithm used to train the feedforward ANN, and sigmoidal function was used
as the activation type for output neurons. There is 0.00776625 cross-entropy (CE)
performance and 98.8% accuracy during network training. The trained network is
implemented to STL file for geometric corrections of the lattice infill pattern then
made in a 3D printer slicing software. Conventional designs such as the cubic and
grid infill pattern were also made for comparison. Engineering simulation software

were used to simulate all three infill patterns, to measure approximate product
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weight, stress performance and displacement, given that there is an external force
applied. Comparisons showed that the new infill pattern is more efficient than
conventional infill patterns saving material up to 61.3%. Essentially increasing the
amount of prints produced per spool by 2.5 times. The structure of the proposed
design can also resist up to 1.6kN of compressive load prior to breaking.

Full text available upon request to the author

Article title: Prediction of Cultivation Period and Canopy Area in Lettuce Using
Multi- Temporal Visible RGB-Based Vegetation Indices and Computational
Intelligence

Authors: Ronnie Concepcion II, Elmer P. Dadios, Argel Bandala, Edwin Sybingco
Publication title: International Journal of Advanced Science and Technology
29(7):12600-12625, July 2020

Abstract:

Crop growth monitoring is a manifestation of precision cultivation that demands
efficient nondestructive computational phenotyping. Vegetation index (VI) plays
important role in addressing the issue of vision-based crop phenotyping as the color
transformation it exhibits correspond to pattern of phytomorphological descriptors
of crops by enhancing vegetation properties. This study deals with predicting the
cultivation period in terms of weeks after germination (WAG) and photosynthetic
canopy area in mm?2 based on extracted RGB-based vegetation indices from digital
imagery. In this paper, computational phenotyping was employed through
combined machine learning and deep learning models. The morphotype used in this
study is loose-leaf lettuce and the employed complete crop life cycle is ten weeks
from germination to harvesting that all happens inside a close environment
microclimatic chamber with aquaponics as the cultivation technology. Multi-
temporal approach of image collection was performed by capturing 30 sample
lettuces every week for ten consecutive weeks using digital camera that is oriented
directly downward over 12 inches stand. 15 RGB-based VIs were extracted from each
image and subjected to multidimensional reduction to avoid overfitting using hybrid
neighborhood component analysis (NCA), principal component analysis (PCA) and
classification tree (CT). ResNetl01, InceptionV3 and MobileNetV2 deep learning
models, and Naive Bayes (NB), linear discriminant analysis (LDA) and K-nearest

neighbors (KNN) machine learning models were experimented to predict cultivation
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period. Bayesian regression neural network, regression tree and ensemble regression
machine learning models were used to predict canopy area using selected RGB-
based indices, namely normalized difference index (NDI), color index of vegetation
extraction (CIVE), excess green minus excess red index (ExGR), vegetative index
(VEG), combined indices 1 (COM1) and green minus blue index (GBI). The
optimized models showed that ResNetl01 with RGB color space yield the best
results in cultivation period prediction with accuracy of 86.04% and coefficient of
determination of 0.9211. The regression tree model with combination of NDI, CIVE,
ExGR, VEG, COM1 and GBI vegetation indices in predicting canopy area resulted to
a percentage difference of 0.48% and coefficient of determination of 0.8178. Thus, the
developed model is highly practical and efficient for visible RGB-based imagery in
crop phenotyping

Full text available upon request to the author

Article title: Environmental impact prediction of microalgae to biofuels chains using
artificial intelligence: A life cycle perspective

Authors: Andres Philip Mayol, Argel Bandala, Jayne Lois San Juan, Edwin Sybingco,
etal.

Publication title: IOP Conference Series Earth and Environmental Science
463:012011, April 2020

Abstract:

Biofuels derived from microalgae is an emerging technology that can supply fuel
demand and alleviate greenhouse gas emissions. However, exclusively producing
biofuels from microalgae remains to be commercially unsustainable because of its
high investment and operating costs. A promising opportunity to address this are
algal bio-refineries. Nonetheless, there is still a need to verify the environmental
sustainability of this system along its entire process chain, from raw material
acquisition to end-of-life. This study utilizes a life-cycle perspective approach to
assess the sustainability of the algal bio-refinery and developed environmental
impact prediction model using artificial intelligence, particularly adaptive neuro
fuzzy inference system. Results will indicate the environmental impacts of a bio-
refinery system identifying its major hotspots on different environmental impact
categories. Results show that in the investigated proposed algal bio-refinery, the

transesterification process had a huge contribution on the overall environmental
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impact having over 51.5 % of the total weight. In addition, ANFIS results showed the
correlation of input parameters with respect to the environmental impact of the
system. The model also indicated that there is a perfect correlation between the two
parameters. The model and its accuracy should be further validated with the use of
real data.

Full text available upon request to the author

Article title: Tomato Growth Stage Monitoring for Smart Farm Using Deep Transfer
Learning with Machine Learning-based Maturity Grading

Authors: Robert de Luna, Elmer P. Dadios, Argel Bandala, Ryan Rhay P. Vicerra
Publication title: Agrivita 42(1), February 2020

Abstract:

The tomato farming industry needs to adopt new ideas in applying the technology
for its growth monitoring and main. Machine vision and image processing
techniques have become useful in the increasing need for quality inspection of fruits,
particularly, tomatoes. This paper deals with the design and development of a
computer-vision monitoring system to assess the growth of tomato plants in a
chamber by detecting the presence of flowers and fruits. The system also provides
maturity grading for the tomato fruit. Two pre-trained deep transfer learning models
were used in the study for the detection of flowers and fruits, namely, the Regional-
based Convolutional Neural Network (R-CNN) and the Single Shot Detector (SDD).
Maturity classification of tomato fruits are implemented using the Artificial Neural
Network (ANN), K-Nearest Neighbors (KNN), and the Support Vector Machine
(SVM). Evaluation results show that for the detection of flowers and fruits, the over-
all accuracy of the R-CNN is 1.67% for flower detection and 19.48% for the fruit
detection while SSD registered 100% and 95.99% for flower and fruit detection
respectively. In the machine learning for maturity grading, SVM produced the
training-testing accuracy rate of 97.78%-99.81%, KNN with 93.78%-99.32%, and ANN
with 91.33%-99.32%.

Full text available upon request to the author

Article title: Object Detection in X-ray Images Using Transfer Learning with Data
Augmentation

Authors: Reagan L. Galvez, Elmer P. Dadios, Argel Bandala, Ryan Rhay P. Vicerra
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Publication title: International Journal on Advanced Science and Engineering and
Information Technology9(6):2147-2153, December 2019

Abstract:

Object detection in X-ray images is an interesting problem in the field of machine
vision. The reason is that images from an X-ray machine are usually obstructed with
other objects and to itself, therefore object classification and localization is a
challenging task. Furthermore, obtaining X-ray data is difficult due to an insufficient
dataset available compared with photographic images from a digital camera. It is
vital to easily detect objects in an X-ray image because it can be used as decision
support in the detection of threat items such as improvised explosive devices (IED's)
in airports, train stations, and public places. Detection of IED components accurately
requires an expert and can be achieved through extensive training. Also, manual
inspection is tedious, and the probability of missed detection increases due to several
pieces of baggage are scanned in a short period of time. As a solution, this paper
used different object detection techniques (Faster R-CNN, SSD, R-FCN) and feature
extractors (ResNet, MobileNet, Inception, Inception-ResNet) based on convolutional
neural networks (CNN) in a novel IEDXray dataset in the detection of IED
components. The IEDXray dataset is an X-ray image of IED replicas without the
explosive material. Transfer learning with data augmentation was performed due to
limited X-ray data available to train the whole network from scratch. Evaluation
results showed that individual detection achieved 99.08% average precision (AP) in
mortar detection and 77.29% mAP in three IED components.

Full text available upon request to the author

Article title: Size Classification of Tomato Fruit Using Thresholding, Machine
Learning, and Deep Learning Techniques

Authors: Robert de Luna, Elmer P. Dadios, Argel Bandala, Ryan Rhay P. Vicerra
Publication title: Agrivita 41(3), October 2019

Abstract:

The size of tomato fruits is closely related to the market segment and price. Manual
sorting in tomato is very dependent on human interpretation and thus, very prone to
error. The study presents thresholding, machine learning, and deep learning

techniques in classifying the tomato as small, medium, and large based from a single
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tomato fruit image implemented using Open CV libraries and Python programming.
Tomato images with different sizes are gathered where features like area, perimeter,
and enclosed circle radius are extracted. The experiment shows that using
thresholding, a classification accuracy of 85.83%, 65.83%, and 80% was achieved for
area, perimeter, and enclosed circle radius, respectively. For machine learning, the
training accuracy rates were recorded as 94.00%-95.00% for SVM, 97.50-92.50% for
KNN and 90.33-92.50% for ANN. Comparison of models revealed that SVM is the
most model without over fitting. The deep learning approach, regardless of the
algorithm, produced low performances with 82.31%-78.21%-55.97% training-
validation-testing accuracy for VGG16, 48.17%-41.44%-37.64% for InceptionV3, and
56.05%-44.96%-22.78% for ResNet50 models. Comparative analysis showed that
machine learning technique bested the performance of the thresholding and deep
learning techniques in classifying the tomato fruit size in terms of accuracy
performance.

Full text available upon request to the author

Article title: Computer vision performance metrics evaluation of object detection
based on Haar-like, HOG and LBP features for scale-invariant lettuce leaf area
calculation

Authors: Pocholo James Loresco, Argel Bandala, Alvin B. Culaba, Elmer P. Dadios
Publication title: International Journal of Engineering and Technology
7(4):4866-4872, February 2019

Abstract:

Leaf area can be used as a growth parameter as such it increases as the stage of
lettuce progresses. Consideration of scale invariance in estimating the area poses
challenging machine vision problems in a smart farm setup. To address this, a
marker with a known area is utilized for the system for normalizing area
measurements. This study proposes an automated object detection (marker) using
Viola-Jones algorithm that uses Haar-like, HOG and LBP features. Performances of
the system using each feature at varying illuminations and distances are then
compared. Based on the result of this study, the highest performance in general,
based on accuracy, precision, and false positive rate is achieved using HOG features.

Full text available upon request to the author
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Article title: Utilization of the Physicomimetics Framework for Achieving Local,
Decentralized, and Emergent Behavior in a Swarm of Quadrotor Unmanned Aerial
Vehicles (QUAV)

Authors: Argel Bandala, Reiichiro Christian S. Nakano, Ryan Rhay P. Vicerra,
Laurence A. Gan Lim, et al.

Publication title: Journal of Advanced Computational Intelligence and Intelligent
Informatics 21(2): 181-188, March 2017

Abstract:

This paper presents the implementation of the physicomimetics framework in
governing the behavior of a swarm of quadrotors. Each quadrotor uses only local
information about itself and the neighboring quadrotors to determine its own
movement by applying the principles of physicomimetics. Through these localized
and relatively simple interactions, the swarm of quadrotors was able to organize
itself into various structures and exhibit different swarm behaviors such as
aggregation, obstacle avoidance, lattice formation, and dispersion.

Full text available upon request to the author

Article title: Smoothed Particle Hydrodynamics Approach to Aggregation of
Quadrotor Unmanned Aerial Vehicle Swarm

Authors: Argel Bandala, Jose Martin Maningo, Ryan Rhay P. Vicera, Laurence A.
Gan Lim, et al.

Publication title: Journal of Advanced Computational Intelligence and Intelligent
Informatics 21(2):181-188, March 2017

Abstract:

This paper uses a fluid mechanics approach to perform swarming aggregation on a
quadrotor unmanned aerial vehicle (QUAV) swarm platform. This is done by
adapting the Smoothed Particle Hydrodynamics (SPH) technique. An algorithm
benchmarking is conducted to see how well SPH performs. Simulations of varying
set-ups are experimented to compare different algorithms with SPH. The position
error of SPH is 30% less than the benchmark algorithm when a target enclosure is
introduced. SPH is implemented using Crazyflie quadrotor swarm. The aggregation
behavior exhibited successfully in the said platform.

Full text available upon request to the author
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Article title: Implementation of Swarm Social Foraging Behavior in Unmanned
Aerial Vehicle (UAV) Quadrotor Swarm

Authors: Argel Bandala, Gerard Ely Ucab Faelden, Ryan Rhay P. Vicerra, Laurence
A. Gan Lim, et al.

Publication title: Journal of Advanced Computational Intelligence and Intelligent
Informatics 21(2): 197-204, March 2017

Abstract:

One of the novel approaches in multiple quadrotor control is swarm robotics. It aims
to mimic social behaviors of animals and insects. This paper presents the physical
implementation of the swarm social foraging behavior in unmanned aerial vehicle
quadrotors. To achieve this, it first explores the basic behavior of aggregation. It is
implemented over a quadrotor swarm test-bed that makes use of external motion
capture cameras. The completed algorithm makes use of the artificial potential
function model combined with the environment resource profile model. Results
show successful demonstration of the social foraging algorithm with minimal error
in position. Also, the proposed algorithm’s performance presents an increase in
aggregation speed and time as the number of swarm member increases.

Full text available upon request to the author

Article title: Development of a flexible serpentine robot for disaster surveillance
operations

Authors: Argel Bandala, John William F. Orillo

Publication title: Jurnal Teknologi 78(5-9), May 2016

Abstract:

This paper presents the development of a snake robot with vision system. This can
be used for disaster aid and lessen the danger that the rescuers may encounter. The
design of the snake robot considers the use of its own body segments for motion
using rectilinear motion rather than using wheels. The use of segments enables the
snake to move on flat and uneven terrain. Servo motors will be used for the
movement of each joint and it will be powered by a lithium-polymer battery.
Accelerometers and gyroscopes will serve as the input and orientation sensors, a
head-mounted camera will be used to detect its location and where it is moving. An
Arduino Pro Mini will be used for the controller and will be configured to receive

commands from an XBee wireless transmission transceiver from the base computer.
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A graphical user interface in a base computer will serve as the interface of the robot’s
operator and the robot. Its main movement will be based on a biological snake’s
rectilinear motion which is embedded in the robot’s control system.

Full text available upon request to the author

Article title: Dynamic Aggregation Method for Target Enclosure Using Smoothed
Particle Hydrodynamics Technique - An Implementation in Quadrotor Unmanned
Aerial Vehicles (QUAV) Swarm -

Authors: Argel Bandala and Elmer P. Dadios

Publication title: Journal of Advanced Computational Intelligence and Intelligent
Informatics XX(1):84-91, January 2016

Abstract:

This paper presents an aggregation behavior derived from fluid characteristics by
adapting Smoothed Particle Hydrodynamics (SPH) Technique. The most basic
behavior in a swarm-like system is aggregation. The essential requirement of a
swarm is to aggregate or collect itself in proximity to a singular point in order to
execute higher level swarm behaviors. The aggregation behavior is further put into
use by initiating a near convergence status in a single target enclosing it by the
swarm with a given specific distance by using different fluid containers. In this
paper, there are three fluid containers each is introduced with different
characteristics. These containers are plane, spherical and toroidal containers. Using
computer simulations with different trials, the proponents were able to determine
the accuracy of containing the swarm elements in a desirable area. Furthermore, the
ability of the swarm to maintain collectiveness is tested. The experiment results
showed that the plane fluid container yielded an accuracy of 84.88%. A spherical
fluid container displayed an accuracy of 95.23%. And using toroidal particle
container showed an accuracy of 92.44%.

Full text available upon request to the author

Article title: Dynamic Rate Allocation Algorithm Using Adaptive LMS End-to-End
Distortion Estimation for Video Transmission over Error Prone Network

Authors: Argel Bandala, Angelo Rejaba dela Cruz, Ryan Rhay P. Vicerra, Elmer P.
Dadios

Publication title: Journal of Advanced Computational Intelligence and Intelligent
Informatics XX(1):106-110
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Abstract:

Because of the inherent trade-off between source distortion and channel distortion in
video transmission systems, joint optimization between bit-rate and distortion is still
a challenging task. In this paper, we propose a method where the bit-rate allocation
between source and channel encoder is controlled by the estimated end-to-end
distortion at the encoder. The distortion estimation scheme is based on the adaptive
forward linear predictor using least-mean square (LMS) algorithm. The forward
predictor used the past values of actual end-to-end distortion to estimate the current
distortion. The results show good estimate of end-to-end distortion and the
proposed scheme improves video quality as compared to a standard rate control of
H.264/AVC. The proposed scheme dynamically allocates the source encoder bits
based on the estimated distortion.

Full text available upon request to the author

Article title: Swarm Robot System for Underwater Communication Network
Authors: Argel Bandala, Ryan Rhay P. Vicerra, Elmer P. Dadios, Laurence A. Gan
Lim

Publication title: Journal of Advanced Computational Intelligence and Intelligent
Informatics 18(5):769-775, September 2014

Abstract:

This paper presents a swarm robot simulator for implementing underwater wireless
communication network. Swarm intelligence is based on the collective behavior of
social insects and animals such as ants, bees and others. In this paper, swarm was
applied to overcome the challenges of transmitting data in a large underwater
environment. A robot considered to be a member of the swarm acts as a simple
“physical” carrier of the data, it moves until they converge and manage to form a
link connecting the data transmitter and receiver. The system is developed,
simulated and tested using a coded simulator.

Full text available upon request to the author

Article title: Synchronized Dual Camera Vision System for Locating and Identify
Highly Dynamic Objects
Authors: Noel Gunay, Argel Bandala, Elmer P. Dadios, Ryan Rhay P. Vicerra, et al.
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Publication title: Journal of Advanced Computational Intelligence and Intelligent
Informatics 18(5): 776-783, September 2014

Abstract:

This paper presents machine vision for locating and identifying 23 highly dynamic
objects on 4.4 meters by 2.8 meters micro robot soccer playing field. The approach is
based from the idea that the two camera vision subsystems should be synchronized
and well informed in real time of the combined vision data and a selection of objects
to track under each other’s camera view. A measure of effectiveness on using
incremental tracking for two-camera operation is developed and is used to evaluate
the introduced approach through experimentation. A real-time visualization of the
whole playfield containing the 22 micro robots and a golf ball is also provided for the
system operator to validate the objects’” actual poses with the vision system’s
measurements. Results show that the proposed technique is very fast, accurate,
reliable, and robust to external disturbances

Full text available upon request to the author
Papers Presented:

Article title: Tomato Septoria Leaf Spot Necrotic and Chlorotic Regions
Computational Assessment Using Artificial Bee Colony-Optimized Leaf Disease
Index

Authors: Ronnie Concepcion II, Sandy C. Lauguico, Elmber P. Dadios, Argel
Bandala, et al.

Conference title: 2020 IEEE Region 10 Conference (TENCON), November 2020

Abstract:

Visual inspection of plant health status and disease severity may yield subjective
assessments due to error-prone sphere of colors and textures as affected by angular
photosynthetic light source and the complexity of chlorosis. Quantification of
damages on leaves due to destructive diseases is paramount for plant and pathogen
interactions. To address this challenge, the proposed solution is the integration of
computer vision and computational intelligence for tomato Septoria leaf spot
necrotic and chlorotic region computational assessment. Dataset contains healthy
and diseased tomato leaves that were captured individually. Non-vegetation pixels

removal was done using CIELab color space. RGB color components and five
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Haralick texture features were extracted from the segmented leaf. Hybrid
neighborhood component analysis and ReliefF algorithm were employed to select
the important predictors resulting to RGB-entropy vector. A new tomato leaf disease
index (tomLDI) optimized using artificial bee colony (ABC) was developed by
normalizing visible red reflectance, and introducing red-green and red-blue
reflectance ratios to enhance Septoria leaf spots pixels and reducing sensitivity to
healthy green pixels. KNN bested classification tree, linear discriminant analysis and
Naive Bayes in detecting Septoria leaf disease with accuracy of 97.46%. Deep transfer
image regression was tested using raw infected leaf images and the tomLDI
transformed colored channels through MobileNetV2, ResNet101 and InceptionV3.
Using tomLDI channel, MobileNetV2 and ResNetl01 bested other networks in
estimating leaf diseased region percentage and number of Septoria spots with R 2
values of 0.9930 and 0.9484 respectively. tomLDI channel proved to be more accurate
than using raw images for regression.

Full text available upon request to the author

Article title: Genetic Algorithm-Based Visible Band Tetrahedron Greenness Index
Modeling for Lettuce Biophysical Signature Estimation

Authors: Ronnie Concepcion II, Sandy C. Lauguico, Rogelio Ruzcko Tobias, Argel
Bandala, Elmer P. Dadios, et al.

Conference title: 2020 IEEE Region 10 Conference (TENCON), November 2020

Abstract:

Lightness signal and color reflectance constitute the reflected luminance spectra from
camera captured image to camera lenses. The intensity of lightness and visible RGB
signals deviates as the camera distance to object varies. The presence of uneven
distribution of photosynthetic light causes angular light effect of shadowing on the
focal object and light emitting objects placed on the visually noisy background
added a challenge in materializing an efficient greenness index for crop
phenotyping. The proposed method in this study compensates excessive relative
brightness on the image by introducing lightness rectification coefficient and
employing genetic algorithm to derive a novel visible tetrahedron greenness index
(gvTeGl) based on normalized green waveband. Hybrid neighborhood component
analysis and Pearson's correlation coefficient approach for feature selection resulted

to retaining photosynthetic canopy area, and correlation and homogeneity texture
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features as highly important descriptors for biophysical signatures considered in this
study which are lettuce fresh weight, height and number of spanning leaves. The
selection, crossover and mutation rates used to optimize the genetic algorithm model
are 0.2, 0.8 and 0.01 respectively. Indoor and outdoor aquaponic system was
deployed for 6-week full crop life cycle cultivation. Regression machine learning
models were used to estimate biophysical signatures from extracted gvTeGI
channels. Optimized Gaussian processing regression model bested regression
support vector machine and regression tree in estimating fresh weight, height and
number of spanning leaves with R 2 values of 0.7939, 0.7662 and 0.7446. The
proposed gvTeGI proved to be more accurate than previously published greenness
index for the estimation of biophysical signatures of lettuce using consumer-grade
RGB camera.

Full text available upon request to the author

Article title: Adaptive Compensator of Magnetic Levitation System using Symbolic
Regression

Authors: Maria Gemel B. Palconit, Rizaldo B. Fuentes, Wilen Melsedec Oficiar
Narvios, Argel Bandala, et al.

Conference title: 2020 IEEE Region 10 Conference (TENCON), November 2020

Abstract:

The tuning process for a magnetic levitation to control the object's gap from the
electromagnet is laborious and demands immense effort to obtain an adaptive PID
compensator. Hence, this study has schemed an unexplored adaptive feedforward
compensator for a 1-DOF maglev system using equation search based on a symbolic
regression through an evolutionary algorithm. Results have shown an exceptional
accuracy with an r 2 of 0.9997, almost zero root mean square error (RMSE) and mean
absolute error (MAE). The approach has paved the way for an adaptive nonlinear
system requiring a highly accurate model with a baseline dataset containing few
modifiable parameters.

Full text available upon request to the author

Article title: Towards Tracking: Investigation of Genetic Algorithm and LSTM as
Fish Trajectory Predictors in Turbid Water
Authors: Maria Gemel B. Palconit, Vincent Jan Dela Cruz Almero, Marife Rosales,

Edwin Sybingco, Argel Bandala, et al.
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Conference title: 2020 IEEE Region 10 Conference (TENCON), November 2020

Abstract:

Monitoring the dynamics of fish behavior is impactful both in the research for
fisheries and aquaculture production. One of the most explored approaches to
monitor the fish is tracking-by-detection along with computer vision. Presently, there
are several challenges in this field, including underwater environment conditions
and fish movement complexity. This study presents an initial investigation towards
tracking the fish by predicting the trajectory 2D coordinates of fish from the
sequential sampled frames in underwater videos. Here, the authors explored the
Genetic Algorithm based on natural evolution selection and the Long Short-Term
Memory (LSTM) algorithm. Results have shown tolerable trajectory prediction
inaccuracies using the GA and LSTM. Specifically, it obtained the Mean Absolute
Percentage Error at 2.8% to 30.5% and 3.33% to 17.74% for GA and LSTM,
respectively. These results have allowed the authors and researchers to extend its
study towards tracking the fish using these approaches.

Full text available upon request to the author

Article title: Hybrid Tree-Fuzzy Logic for Aquaponic Lettuce Growth Stage
Classification Based on Canopy Texture Descriptors

Authors: Rogelio Ruzcko Tobias, Matt Ervin Gatchalian Mital, Ronnie Concepcion II,
Argel Bandala, et al.

Conference title: 2020 IEEE Region 10 Conference (TENCON), November 2020

Abstract:

Lettuce is one of the most popular crops for urban farming because it is easy to grow
and it has high nutritional value. Moreover, it is adaptable and can be combined
with other food options, or it can be eaten alone without too much preparation.
Predicting lettuce growth can be crucial to find the optimum maturity and harvest
time. This paper proposed to use a model of a hybrid tree-fuzzy logic approach, the
classification tree was used to select the most significant features from the texture
features then the fuzzy inference system was utilized in predicting the lettuce
growth stage classification. The hybrid system produced accurate results with low
percentage error and correct classifications. Based on these results, the most accurate
prediction can be observed in the head development growth stage; the harvest

growth stage has a slight variance, while the vegetative stage has the most variance.
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Overall, the trained hybrid system is reliable in predicting and identifying lettuce
growth stage classification.

Full text available upon request to the author

Article title: Design of A Nutrient Film Technique Hydroponics System with Fuzzy
Logic Control

Authors: John Carlo Velasco Puno, Jenskie Jerlin I. Haban, Jonnel Alejandrino, Argel
Bandala, et al.

Conference title: 2020 IEEE Region 10 Conference (TENCON), November 2020

Abstract:

This study presents the design and development of a nutrient film technique
hydroponics system for lettuce. Hydroponics is a method of cultivating crops with
the use of water with nutrient solutions as medium. This nutrient film technique
hydroponics system was built as an alternative to traditional farming that requires a
lot of space. This system can produce a good number of crops without consuming
large land area. The system also features monitoring of the key parameters needed
for by the crop to survive. A fuzzy logic control will also be used to maintain the
level of the parameters. Data from the sensors for measuring electrical conductivity,
pH, and as well as the water level of the mixing tank will be the input of the fuzzy
logic and will control the pumps of fresh water and nutrient concentrate reservoir,
and the drain of the mixing tank. The optimum values for electrical conductivity, pH,
water flow rate, and temperature were all based on the existing studies that also
cultivate lettuce as their primary crop.

Full text available upon request to the author

Article title: Fuzzy Irrigation System with Rain Detection and Fertilizer Control
Authors: Michael Pareja and Argel Bandala
Conference title: 2020 IEEE Region 10 Conference (TENCON), November 2020

Abstract:

Irrigation is essential for growing crops and leads to gradual growth in the economy.
This research proposal aims to resolve the issue of scarcity and proper water
management in the tank system through the Fuzzy Irrigation System. Fuzzy logic
improves the irrigation system that includes three input parameters, such as soil

moisture, soil temperature, and the water level. The combinations of these
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parameters will produce the time duration to have an efficient flow of water to the
crop fields. Likewise, the Rain Detection Model (RDM) and the Fertilizer Control
Model (FCM) are other features that support, strengthen, and innovate the system.
The pilot test conducted by the researcher through MATLAB simulations were
performed to check the effectiveness of the proposed system before its actual
implementation.

Full text available upon request to the author

Article title: Grape Leaf Multi-disease Detection with Confidence Value Using
TransfLearning Integrated to Regions with Convolutional Neural Networks

Authors: Sandy C. Lauguico, Ronnie Concepcion II, Argel Bandala, Rogelio Ruzcko
Tobias, et al.

Conference title: 2020 IEEE Region 10 Conference (TENCON), November 2020
Abstract:

Identifying variant diseases in leaves is a significant method for optimizing food
production. As the global population continues to arise and agricultural space
continues to decline, every possible way of increasing the supply of food in any
given condition and limited resources will address the above-mentioned problems.
This study proposes a way for detecting three different diseases from grape leaves
apart from the healthy leaves and considers the confidence value of the system in
correctly identifying the classes. The diseases are namely: Black Rot, Black Measles,
and Isariopsis. The system conducted a comparative analysis to determine which
among the three pre-trained networks, AlexNet, GoogLeNet, and ResNet-18 will be
the most suitable network to be integrated with Regions with Convolutional Neural
Networks (RCNN) in performing multiple object detection in a given image. The
data used in training the models comprised of annotated image data represented as
a ground truth table with image files and their corresponding bounding boxes
coordinates. The models evaluated resulted to AlexNet being the best pre-trained
network to be working on the RCNN with an accuracy of 95.65%. The other two
models from GoogLeNet and ResNet-18 only obtained accuracies of 92.29% and
89.49% respectively.

Full text available upon request to the author

Article title: Vision-based Shrimp Feed Type Classification using Fuzzy Logic

Authors: Rex Paolo C. Gamara, Argel Bandala, Pocholo James Loresco
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Conference title: 2020 IEEE Region 10 Conference (TENCON), November 2020

Abstract:

Shrimp farming is a major industry covering 23% of Philippine annual aquaculture
production, which requires performing better management practices (BMPs)
including growth monitoring and feed management. Traditionally, growth is
monitored manually using analog weighing scale and caliper; but the manual
measurement is a tedious task for large-scale farming. Feed management entails
providing the most suitable feed type based on the shrimp’s current growth stage;
furthermore, it addresses issues of underfeeding and overfeeding. The limitations of
manual method led to the implementation of computer vision applications for
growth measurement. However, existing vision-based measurement studies are not
yet applied for feed management. This paper presented a fuzzy-logic based shrimp
feed type classification system utilizing Mamdani’s methodology. The output classes
are Starter, Grower, and Finisher based onthe three inputs: pixel area, length, and
weight. The system was developed using the FIS feature of the MATLAB Fuzzy
Logic toolbox. The classification system was evaluated and resulted to 93.33% correct
classification accuracy. Based on these results, it can be concluded that fuzzy logic
can be utilized to determine the suitable shrimp feed type corresponding to the input
features.

Full text available upon request to the author

Article title: Soil Fertilizer Recommendation System using Fuzzy Logic

Authors: Jenskie Jerlin I. Haban, John Carlo Velasco Puno, Argel Bandala, Robert
Kerwin Dela Cruz Billones, et al.

Conference title: 2020 IEEE Region 10 Conference (TENCON), November 2020

Abstract:

Soil nutrients and season have direct impact on the growth and yield of a crop.
Deficiency on the nutrient level of the soil may result to plant disease while applying
excessive amount of soil fertilizer on the other hand, may also cause negative results
to the development of the crop. Nutrients on the soil also changes as the season
changes from wet season to dry season. This study aims to develop a fuzzy logic-
based program that will provide an appropriate amount of fertilizer to soil. The
parameters such as season, nitrogen, phosphorus and potassium level are the inputs

used on the fuzzy logic system. The researchers proposed four kinds of fertilizer to
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use in this paper such as Complete, Urea, Solophos and Muriate of Potash.
Combination and amount of these fertilizers will be based on the input parameters
and fuzzy rules. These soil fertilizer recommendations can be used for rice in an
inbred light soil.

Full text available upon request to the author

Article title: Implementation of Automated Annotation through Mask RCNN Object
Detection model in CVAT using AWS EC2 Instance

Authors: Marielet Guillermo, Robert Kerwin Dela Cruz Billones, Argel Bandala,
Ryan Rhay Vicerra, et al.

Conference title: 2020 IEEE Region 10 Conference (TENCON), November 2020

Abstract:

With machine learning-based innovations becoming a trend, practical resolutions of
its implementation to large-scale data and computing problems must be able to cope
up as well. Currently, Graphic Processing Units (GPUs) are being chosen over other
available physical devices due to its powerful computing capability and easier
handling. Several cloud service providers also made it possible for these to be
accessible online allowing higher serviceability and lower cost upfront for
businesses. With this said, the proponent would implement a common machine
learning-based application, automated annotation through Mask RCNN Object
Detection Model in CVAT, using AWS instance. The key purpose is to showcase the
viability of deploying data and computing intensive system on the cloud.

Full text available upon request to the author

Article title: A Smart Space with Music Selection Feature Based on Face and Speech
Emotion and Expression Recognition

Authors: Jose Martin Maningo, Argel Bandala, Ryan Rhay P. Vicerra, Elmer P.
Dadios, et al.

Conference title: 2020 IEEE Region 10 Conference (TENCON), November 2020

Abstract:

The technological capabilities of computers in today's time continues to improve in
ways that seemed impossible before. It is common knowledge that most people use
computers to make everyday lives easier. Therefore, it is vital to bridge the gap

between humans and computers to provide more suitable aid to the user. One way
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to do this is to use emotion recognition as a tool to make the computer understand
and analyze how it can help its user on a much deeper level. This paper proposes a
way to use both face and speech emotion recognition as a basis for selecting an
appropriate music that can improve or relieve one's emotion or stress. To accomplish
this, Support Vector Machine with different kernels are used to create the models for
validation and testing on both the face and speech emotion recognition. The final
integrated system yielded an accuracy rate of 78.5%.

Full text available upon request to the author

Article title: Prediction of Total Body Water using Scaled Conjugate Gradient
Artificial Neural Network

Authors: Marife Rosales, Maria Gemel B. Palconit, Argel Bandala, Ryan Rhay P.
Vicerra, et al.

Conference title: 2020 IEEE Region 10 Conference (TENCON), November 2020

Abstract:

The study aims to design an intelligent total body water measuring device which
will help to determine the total body water level or percentage of an individual
using ultrasonic sensor, load cell and bioelectric impedance analysis (BIA). The
system utilized the Scaled Conjugate Gradient Artificial Neural Network (ANN) as
the machine learning algorithm. The system used the dataset splitting of
70%-15%15% for training, validation and testing. Different hidden neurons were
used and compared during neural network training and found out that using 10
neurons will provide the lowest mean square error (MSE) with best value of
Pearson’s correlation (R). Based on the results, using 10 neurons, Scaled Conjugate
Gradient algorithm has better performance as compared to Levenberg-Marquardt
algorithm with MSE equal to 0.180033, 0.118954, 0.529157 while the R value is equal
to 0.997887, 0.997488, 0.99644 for training, validation and testing.

Full text available upon request to the author

Article title: Transfer Learning Approach for the Classification of Conidial Fungi
(Genus Aspergillus) Thru Pre-trained Deep Learning Models

Authors: Matt Ervin Gatchalian Mital, Rogelio Ruzcko Tobias, Herbert Villaruel,
Argel Bandala, et al.

Conference title: 2020 IEEE Region 10 Conference (TENCON), November 2020
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Abstract:

The Aspergillus genus is deemed relevant for distinction and classification in the
field of food, agriculture and medicine. As there are harmful and useful ones, it adds
to the necessity of correct classification. Categorization of this conidial fungi is
usually done through manual microscopical procedures which apparently has a
degree of subjectiveness. In order to classify Aspergillus samples faster and more
accurately, technology, specifically image processing and machine learning are
incorporated in this study. Pre-trained deep learning models are employed in
classifying 9 kinds of Aspergillus. The methodology is generally comprised of
preprocessing, deep-learning (training) and performance evaluation. Performance
evaluation pertains to the validation accuracy and running times of the system after
training through visual display of graphs and tabulation of acquired data. This study
achieved a 93.3333% testing accuracy proving that the transferred knowledge is
accurate, compatible and reliable.

Full text available upon request to the author

Article title: Fuzzy Power Control for Non-linear Distortion Suppression in MIMO-
OFDM Systems

Authors: Genesis Marr N. Principe, Ryan Rhay R. Vicerra, Argel Bandala

Conference title: 2020 IEEE Region 10 Conference (TENCON), November 2020

Abstract:

The hybridization of MIMO-OFDM systems became one of the most used wireless
communication model for broadband, mobile, and multimedia applications because
of its high bandwidth efficiency, bandwidth capacity, and robustness to fading.
However, it suffers from the underlying disadvantage of OFDM system which is
having a high peak-to-average-power ratio (PAPR) due to large envelope variations.
These variations cause non-linear distortion when the OFDM signal is amplified for
transmission. Hence, in order to eliminate the non-linear distortion effects of the
high power amplifier in MIMO-OFDM systems, the input signal power must have
an appropriate power level to satisfy an optimal input back off (IBO) value that also
contributes to an amplifier’s maximum efficiency. A Fuzzy Logic Controller is used
to control the IBO of the system as well as the signal power level. Results shows that
using the proposed Single-Input Single-Output (SISO) Fuzzy Power Controller

reduces the bit error rate (BER) significantly compared to the traditional scheme.
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Article title: Identification of Corn Plant Leaf Diseases through Web Server using
Image Processing and Artificial Neural Network

Authors: Dailyne Macasaet, Edwin Sybingco, Argel Bandala, Ana Antoinette
Cabantug Illahi, et al.

Conference title: 2020 IEEE Region 10 Conference (TENCON), November 2020

Abstract:

This study centers on the design and development of a microcontroller based
hardware interface that connects the serial camera, the processor, the WiFi module,
and the LCD screen and identification software for corn plant diseases through web-
server using image processing and artificial neural network. This is done by
capturing and displaying the image of the leaf inside the box and transmits it to the
web server as an input image; process, analyze and interpret the data through image
processing. The result of the processed image will be sent to the displaying
microcontroller based hardware interface through the web-server and display the
Pest Management Recommendations.

Full text available upon request to the author

Article title: Visual Classification of Lettuce Growth Stage based on Morphological
Attributes using Unsupervised Machine Learning models

Authors: Jonnel Alejandrino, Ronnie Concepcion II, Sandy C. Lauguico, Rogelio
Ruzcko Tobias, Argel Bandala, et al.

Conference title: 2020 IEEE Region 10 Conference (TENCON), November 2020

Abstract:

Food shortage is a serious problem facing the world and is prevalent in urban areas.
The scarcity of food is mainly caused by crop failure. Environmental factors offered
by the rural areas determine the condition of crops to be produced. This scenario
pomps, the explication of urban farming. However, urban farming requires all-out
monitoring and control. This study specifically solves the predicament of identifying
the developmental growth of plants from seed leaf to amend the techniques of plant
science and cultivation management. With a view to this, the paper shows coupled
color-based superpixels and multifold watershed transformation in segmenting the

lettuce image from the background. To fathom it out, a comparative analysis of three
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unsupervised machine learning algorithms: Self Organizing Map (SOM),
Hierarchical, and K - means algorithms were conducted. These were done by
modeling each algorithm from the features extracted from morphological
computations of the lettuce images raised in a smart aquaponics setup. Each of the
models was optimized to increase cross and hold-out validations. The results
showed that K - means algorithm having the parameters of algorithm = ‘auto’,
copyx= "True’, init = ‘K- means++’, maxiter = “1000’, nclusters = ‘3’, ninit = 15,
n_jobs = ‘1", precompute_distance = ‘auto’, random_state = “10’, tol = ‘0.000001,
verbose = ‘1", leaf_size = 10" was the most effective model for the given dataset,
yielding a high precision and recall unsupervised clustering percentage of 91%.

Full text available upon request to the author

Article title: Battery Management System with Temperature Monitoring Through
Fuzzy Logic Control

Authors: Hilario Calinao, Argel Bandala, Reggie Gustilo, Elmer P. Dadios, et al.
Conference title: 2020 IEEE Region 10 Conference (TENCON), November 2020

Abstract:

Batteries are very important in many different applications. In the solar energy
system, the batteries are used as power storage when solar energy is not available
especially during night time. Batteries need to be maintained and closely monitor
their condition. Battery management systems are normally used for this application
but many of them are not monitoring the battery’s temperature. This study will use a
fuzzy logic-controlled system to manage the operation of the battery. This system
will maintain the operation of the battery in the allowed operating temperature to
prevent it from damaged caused by excessive internal temperature.

Full text available upon request to the author

Article title: Crack Detection With 2D Wall Mapping For Building Safety Inspection
Authors: Jose Martin Maningo, Argel Bandala, Then Anjerome Bedruz, Elmer P.
Dadios

Conference title: 2020 IEEE Region 10 Conference (TENCON), November 2020

Abstract:
In the Philippines, the number of earthquakes occurring has risen to an alarming

rate. “The Big One’ is one of the biggest expected catastrophes that is undoubtedly
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going to occur in the next decade as said by various experts. Buildings that were able
to withstand the upcoming earthquakes, are to be inspected by engineers without
knowing if the safety of the building is compromised. Thus, there is a need for a
system that can inspect the cracks on the wall for faster and safer inspection. The
objective of this study is to develop a crack detecting system capable of analyzing
physical characteristics of cracks and mapping the surface of the wall. The model to
be used for classifying and determining what cracks are, was trained with the use of
Faster R-CNN machine learning architecture. Trained using the SDNET2018
combined with actual data generated by the proponents, the resulting system can
detect cracks with an accuracy of 90% and classify the cracks according to the shape.
The system also calculates its physical properties and has a recommender system
that provides remarks on what necessary actions can be done.

Full text available upon request to the author

Article title: Human Presence Detection using Ultra Wide Band Signal for Fire
Extinguishing Robot

Authors: Argel Bandala, Edwin Sybingco, Jose Martin Maningo, Elmer P. Dadios, et
al.

Conference title: 2020 IEEE Region 10 Conference (TENCON), November 2020

Abstract:

Fire incidents often result to associated deaths, injuries, and losses occurring
structures and properties, particularly in homes every year. In this study, the
researchers proposed a 4-wheeled fire extinguishing robot with the ability to detect
human presence in the area even when there is fire. Multiple sensors are utilized in
this study to detect nearby flame, smoke, temperature and humidity, and obstacles
through integration with Arduino and Raspberry Pi. The proposed robot is remotely
controlled by the user over Wi-Fi through the graphical user interface created by the
researchers in Python for easy monitoring of data and control. A camera is also
mounted to the robot for surveillance purposes. The human detection system of the
robot is implemented through using ultra-wide band radar (UWB) by utilizing the
X4M300 presence sensor, which could detect human presence based on their
respiration movement. Initial testing and four experiments were conducted to test

the radar sensor's capabilities compared to the existing methods of human detection.
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The researchers yielded an accuracy of 97.29% in the testing of human detection
system, proving that the implementation of UWB radar sensor is successful.

Full text available upon request to the author

Article title: Particle Swarm Optimization-based Dark Channel Prior Parameters
Selection for Single Underwater Image Dehazing

Authors: Vincent Jan Dela Cruz Almero, Jonnel Alejandrino, Ronnie Concepcion II,
Argel Bandala, et al.

Conference title: The 9th International Symposium on Computational Intelligence
and Industrial Applications (ISCIIA 2020), November 2020

Abstract:

Underwater images are confronted with blurriness and poor color consistency due to
the haze produced by the absorption and scattering effects of the turbid water. Dark
Channel Prior (DCP) is the state-of-the-art and the algorithmic basis to solve
underwater image restoration. However, the default parameters of DCP may not be
applicable to underwater images with different levels of degradation. The selection
of the appropriate DCP parameters for each underwater image is considered as an
optimization problem and can be solved using Particle Swarm Optimization (PSO).
The proposed PSO-based selection algorithm is defined by its operators: objective
function, swarm size, inertial weights and acceleration coefficients. Obtaining
appropriate combination of these ope rators are elaborated. The qualitative and
quantitative evaluations observed acceptable visual improvements and
measurements to underwater images applied with DCP at optimally selected
parameters, in comparison to underwater images applied with DCP at default
parameters. Hence, the proposed algorithm provides good adaptability and
effectivity to the exhaustive search of appropriate DCP parameters.

Full text available upon request to the author

Article title: Segmentation of Aquaculture Underwater Scene Images based on SLIC
Superpixels Merging-Fast Marching Method Hybrid

Authors: Vincent Jan Dela Cruz Almero, Jonnel Alejandrino, Argel Bandala, Elmer P.
Dadios

Conference title: 2020 IEEE Region 10 Conference (TENCON), November 2020

Abstract:
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Segmentation is a challenging task for the complex and low-quality underwater
images, as this is prerequisite to advanced tasks in fish monitoring such as fish
detection and classification. A demand exists for underwater image segmentation
algorithms that can robustly segment fish from its background. A competitive
approach is the integration of states-of-the-art image segmentation algorithms: SLIC
superpixels merging by KAZE Keypoints clustering and Fast Marching Method
(FMM) to a single framework. The combination of these established methods offers
robustness towards underwater images of different visual qualities. First, a locally
acquired underwater image is represented as superpixels. Then, the KAZE features
of an underwater image is extracted. Such features are utilized by the k-means
clustering to group superpixels which contains fish pixels into a region. Lastly, the
merged region is further segmented with Fast Marching Method and corresponding
morphological processes. The study presents the viability of the integration of
different image segmentation techniques for localized application. The number of
superpixels, KAZE Keypoint score threshold and FMM threshold are identified to
affect the performance of the proposed algorithm. Qualitative observations and
quantitative measures validate the robustness of this generated algorithm to address
this difficult and persistent task.

Full text available upon request to the author

Article title: Genetic Algorithm-based Dark Channel Prior Parameters Selection for
Single Underwater Image Dehazing

Authors: Vincent Jan Dela Cruz Almero, Ronnie Concepcion II, Jonnel Alejandrino,
Argel Bandala, et al.

Conference title: 2020 IEEE Region 10 Conference (TENCON), November 2020

Abstract:

Dehazing through Dark Channel Prior (DCP), originally developed for land-based
images, has translated its potential for improving the quality of underwater images.
However, the DCP default parameters, which are just adapted from land-based
applications, may not be applicable for underwater images. Such constraint limits
the capability of this restoration algorithm to improve the quality of an underwater
image; the values of these parameters must be searched for each underwater image.
A proposed approach on the parameter values assignment problem is to conduct an

optimized search based on Genetic Algorithm. The presentation of this proposed
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approach focuses on the Genetic Algorithm processes: chromosome encoding, fitness
function development, and selection, mutation, and crossover, to perform an
effective search of the best solution out of a pool of possible solutions. Qualitative
and quantitative evaluations show that utilization of optimized combination of DCP
parameters, achieves images of higher quality in comparison to the utilization of
established default DCP parameters.

Full text available upon request to the author

Article title: Estimation of Photosynthetic Growth Signature at the Canopy Scale
Using New Genetic Algorithm-Modified Visible Band Triangular Greenness Index
Authors: Ronnie Concepcion II, Sandy C. Lauguico, Rogelio Ruzcko Tobias, Elmer P.
Dadios, Argel Bandala, et al.

Conference title: 2020 International Conference on Advanced Robotics and

Intelligent Systems, August 2020

Abstract:

Greenness index has been proven sensitive to vegetation properties for multispectral
and hyperspectral imaging. However, most controlled microclimatic cultivation
chambers are equipped with low-cost RGB camera for crop growth monitoring. The
lack of camera credentials specially the wavelength sensitivity of visible band
provides added challenge in materializing greenness index. The proposed method in
this study compensates the unavailability of generic camera peak wavelength
sensitivities by employing genetic algorithm (GA) to derive a visible band triangular
greenness index (TGI) based on green waveband signal normalized TGI model
called gvTGI. The selection, mutation and crossover rates used in configuring the GA
model are 0.2, 0.01 and 0.8 respectively. Lettuce images are captured from an
aquaponic cultivation chamber for 6-week crop life cycle. The annotated and
extracted gvTGI channels are inputted to deep learning models of MobileNetV2,
ResNet101 and InceptionResNetV2 for estimation of photosynthetic growth
signatures at canopy scale. In predicting cultivation period in weeks after
germination, MobileNetV2 bested other image classification models with accuracy of
80.56%. In estimating canopy area, MobileNetV2 bested other image regression
models with R 2 of 0.9805. The proposed gvTGI proved to be highly accurate on
estimation of photosynthetic growth signatures by using generic RGB cameras, thus

providing a low-cost alternative for crop phenotyping.
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Article title: Android Application for Chest X-ray Health Classification From a CNN
Deep Learning TensorFlow Model

Authors: Rogelio Ruzcko Tobias, Luigi Carlo De Jesus, Matt Ervin Gatchalian Mital,
Argel Bandala, et al.

Conference title: 2020 IEEE 2nd Global Conference on Life Sciences and
Technologies, March 2020

Abstract:

One of the problems in the medical field is incorrect diagnosis, particularly over-
diagnosis and under diagnosis. One of the illnesses that is currently researched upon
is pneumonia. Several methodologies are employed to further validate this
diagnosis. Often, to achieve the goal, medical experts rely on an x-ray image. In this
study, the basis is still x-ray images with the incorporation of image processing and
machine learning. MobileNetV2 is utilized as the convolution neural network model.
The produced frozen graph is injected to Android Studio to produce an android
mobile application which will serve as a diagnostic tool. The mobile application has
high accuracy and considered reliable because of testing and validation results. This
study generally aims to provide a reliable low-cost aid for medical professionals in
diagnosing pneumonia.

Full text available upon request to the author

Article title: Faster R-CNN Model With Momentum Optimizer for RBC and WBC
Variants Classification

Authors: Rogelio Ruzcko Tobias, Luigi Carlo De Jesus, Matt Ervin Gatchalian, Argel
Bandala, et al.

Conference title: 2020 IEEE 2nd Global Conference on Life Sciences and
Technologies, March 2020

Abstract:

Since many diseases and infections are dependent on the count and type of Red
Blood Cells (RBCs) and White Blood Cells (WBCs) present in the blood stream,
detection and classification pertaining to them is necessary and relevant. Based from

existing related literature, ordinary Neural Networks are usually employed. Also, in
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existing researches, RBC types are the main focus. Hence, after observing research
gaps, a Faster Region-based Convolutional Neural Network (Faster R-CNN) was
utilized for this study, focusing not only on RBCs but also on the variants of WBCs.
The aim is to have a fast and reliable system in order to achieve the goal of aiding the
medical field in the classification of RBCs and WBCs.

Full text available upon request to the author

Article title: Utilization of Genetic Algorithm in Classifying Filipino and Korean
Music through Distinct Windowing and Perceptual Features

Authors: Matt Ervin Gatchalian Mital, Rogelio Ruzcko Tobias, Argel Bandala,
Robert Kerwin Dela Cruz Billones, et al.
Conference title: 2019 International Conference on Contemporary Computing and

Informatics, December 2019

Abstract:

Classification of songs or music in terms of genre, era and any other categories has
been sought to be one of the most common yet significant research fields in digital
signal processing. Usually, the aim to distinguish musical patterns is only limited to
one general type (e.g. American Music). The objective of this study is to perceive the
differences and similarities between two general categories namely: OPM (Original
Pilipino Music), the apparent representative music of the Philippines and one of the
fastest growing music industries K-POP, a general term for contemporary Korean
Music. Through the features acquired from jAudio and aid of a genetic algorithm
model constructed in Python with the accompaniment of the TPOT library, this
research is successful in classifying the music under various settings and desired
outputs.

Full text available upon request to the author

Article title: Throat Detection and Health Classification Using Neural Network
Authors: Rogelio Ruzcko Tobias, Luigi Carlo De Jesus, Matt Ervin Gatchalian Mital,
Argel Bandala, Sandy C. Lauguico, et al.

Conference title: 2019 International Conference on Contemporary Computing and

Informatics, December 2019

Abstract:
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In some instances, physicians’ diagnosis may not be accurate; they may over or
under diagnose a patient with throat conditions resulting to improper medications
and antibiotics. In order to aid them, a vision system that focused on Histogram of
Gradients (HOG) and later on integrated in a neural network is implemented. The
system made is in accordance to what is desired with accurate values for testing and
validation. Pre-processing of images are done by employing Cascade Trainer; on the
other hand, the main training, detection, and classification are implemented in
MATLAB.

Article title: Dynamic Peloton Formation Configuration Algorithm of Swarm Robots
for Aerodynamic Effects Optimization

Authors: Rhen Anjerome Bedruz, Jose Martin Maningo, Arvin Fernando, Argel
Bandala, et al.

Conference title: 2019 7th International Conference on Robot Intelligence

Technology and Applications, November 2019

Abstract:

This paper presents a flocking and formation algorithm adapted from the flocking
behavior of cycling team or pelotons. Several multi agent applications require
efficient positioning of the agents in static and dynamic tasks. It was verified
physically that an optimal distance in a peloton formation, the agents take reduced
drag due to the inherent drag resistant characteristic of the formation. The said
conditions were implemented in an algorithm in a swarm of wheeled robots.
Experiment results show that the optimal distance between agents were attained. It
was shown that the adaptation of peloton behavior in artificial agents brought
efficient formation and foraging trajectories and behaviors.

Full text available upon request to the author

Article title: Longitudinal Wheel Slip Regulation using Nonlinear Autoregressive-
Moving Average (NARMA-L2) Neural Controller*

Authors: Ryan Christopher R. Dajay, Jason Espafiola, Argel Bandala, Then Anjerome
Bedruz, et al.

Conference title: 2019 7th International Conference on Robot Intelligence

Technology and Applications, November 2019
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Abstract:

In this study, the implementation of a nonlinear autoregressive-moving average
model ( NARMA-L2) neural network controller to maximize the traction of tires
during braking scenarios was explored. The proposed controller and system
dynamics was done in Simulink. All in all, the neural network controller shows good
stability and good response in following the reference trajectory or desired slip ratio.
It has experienced the peak worst error of around 2%, its best performance was
reached after 89 epochs and it can reach around 99.5% of the reference trajectory or
desired slip ratio. Further research should focus on hardware implementation,
integration with slip estimation techniques , and, better sets of training data to make
the controller more adaptive to different environment and road surface
characteristics.

Full text available upon request to the author

Article title: Design of a Robot Controller for Peloton Formation Using Fuzzy Logic
Authors: Rhen Anjerome Bedruz, Argel Bandala, Ryan Rhay P. Vicerra, Ronnie
Concepcion II, et al.

Conference title: 2019 7th International Conference on Robot Intelligence

Technology and Applications, November 2019

Abstract:

This paper presents a controller for the optimization of flocking and formation
algorithm adapted from the flocking behavior of cycling team or pelotons. The
controller developed is a fuzzy-logic controller for each of the robotic agent in order
for them to perform a peloton formation. Results from the simulation shows that the
developed fuzzy logic controller is slightly better than the mathematical models in
maintaining a small and optimal position for the peloton formation which results to
a more efficient and robust swarm system.

Full text available upon request to the author

Article title: Development of Leap Motion Capture Based - Hand Gesture Controlled
Interactive Quadrotor Drone Game

Authors: Argel Bandala, Jose Martin Maningo, Edwin Sybingco, Ryan Rhay P.
Vicerra, et al.

Conference title: 2019 7th International Conference on Robot Intelligence

Technology and Applications, November 2019
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Abstract:

This paper presents an interactive drone game which is controlled by bare hand
gestures. A typical handheld or gamepad remote controller bids inconvenience due
to unnatural hand movements of the pilot. This study removes the use of handheld
controllers and instead employ a contact less hand gesture device for drone control.
Several applications can be explored like task designation in a multi-drone system
for construction, inspection and relief operations. The drone is controlled using a
PID controller which maintains a given trajectory which is determined by the hand
gesture of the controller. The platform chosen by this research is an interactive game
of two drones which fire IR lasers. The objective of the game is to hit the opponent
with the laser emission. This platform showcases the accurateness and reliability of
the hand gesture control system by controlling a real time drone application. The
accuracy and precision of the movements based on the gesture of the pilot will be
tested through simulations and actual implementations.

Full text available upon request to the author

Article title: Innovating Academic Writing through Flipped Classroom Instruction
Authors: Dylyn A. Junio and Argel Bandala

Conference title: 2019 IEEE 11th International Conference on Humanoid,
Nanotechnology, Information Technology, Communication and Control,
Environment, and Management (HNICEM), November 2019

Abstract:

Flipped Classroom Instruction has become a trend and a popular instructional
model of the recent time in which the typical lecture and homework features of a
course are inverted. This method transforms classroom pedagogy into dynamic and
interactive manner where the teacher guides and facilitates students' learning
process. The present study investigates the students' perceptions on flipped
classroom instruction in academic writing class in contrast to traditional teaching. To
achieve this, an instructional design infused with multimedia tools in writing lessons
were provided and implemented in writing classes. The mixed method was used to
collect qualitative and quantitative data. The results revealed a positive impact of
flipped learning to students which also indicate their improved academic writing
skills in certain ways.

Full text available upon request to the author
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Article title: Design of Controller and PWM-enabled DC Motor Simulation using
Proteus 8 for Flipper Track Robot

Authors: Cyrus Lawrence Camancho Bual, Rachel D. Cunanan, Argel Bandala, Then
Anjerome Bedruz

Conference title: 2019 IEEE 11th International Conference on Humanoid,
Nanotechnology, Information Technology, Communication and Control,
Environment, and Management (HNICEM), November 2019

Abstract:

The developed tracked mobile robot such as flipper track robot increases its ability
and capability in overcoming more challenges in urban environment context and
rough terrains. In addition, flippers are its support in dealing with this
circumstances. The configuration of flipper tracked robots came from the extended
version of conventional two-tracked mobile robot such as two and four-tracked
robots. Then, the study aims to create a dedicated controller for the modified flipper
track robot. Correspondingly, the target instruments, display and analog control are
identified for adept monitoring of the robot status while doing its intended function.
Afterwards, using Proteus 8 Professional simulation software, the Arduino UNO
controller as main MCU, 16x2 LCD, analog joysticks in terms of analog resistors, and
virtual terminal for serial print monitoring are attached and wired accurately. The
nine speed level is established and paralleled to the required PWM output for the
fine movement of flipper track robot and also the map function of Arduino IDE for
degree manipulation of servo motor of two flipper arms. Finally, the results are
shown in LCD which matches the established logical conditions of nine speed level
as well as the status movement of the flipper track robot. The functionality and
feasibility of the controller is verified and exhibited.

Full text available upon request to the author
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Abstract:
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The researcher focuses on determining the harmful effect of gases in human. Using
fuzzy logic is the core process of the study. It has an ability to turn the computer to
think as a human because of the rules that is embedded in the whole system. Carbon
Monoxide, Cyanide, Formaldehyde, Ammonia, and Hydrogen Sulfide was use as a
sample of harmful gases. There are certain level of concentration and length of time a
human can tolerate the harmful gas. Without any detection of it a person will suffer a
bad effect of the gas. The system can tell if the gas in certain level and time is
harmful or not. The result of the system is correct in correlation with the rules set in
the system and the graph that proves the validity of the system.

Full text available upon request to the author

Article title: Development of a Fuzzy Logic Controller for a Smart RGB Lighting
System

Authors: Neil Oliver M. Velasco, Jay Robert Rosario, Argel Bandala

Conference title: 2019 IEEE 11th International Conference on Humanoid,
Nanotechnology, Information Technology, Communication and Control,
Environment, and Management (HNICEM), November 2019

Abstract:

The smart RGB lighting system is a smart lighting system built on a fuzzy logic
controller that adjusts the RGB lighting to suit the environment. The concept aims to
make lighting systems more efficient in power, and intelligent with the color
adjustment from the fuzzy system. This research aims to develop a fuzzy logic
controller that aims to control the output RGB light intensity based on the current
luminance of the environment and the activity color classification within the room.
The membership functions and rules in the system were designed in MATLAB
Fuzzy Logic Designer. The system was tested with test inputs into the system.

Full text available upon request to the author
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Abstract:

The purpose of this study is to create an artificial neural network (ANN) that can
classify a person’s level of confusion using Electroencephalography (EEG) data,
more specifically, using the power spectrum of all the brain wave frequencies. This
could help people in understanding the complicated mechanisms present in the
brain, including the role that each specific brain wave signal plays in the formation
of different cognitive activities in one’s mind such as confusion and workload. This
study is categorized as a cognitive-affective state research, inspired by its current
possible application to different existing societal fields such as education and
gaming industries. The processing platforms used to process and interpret the
dataset used in this research are Microsoft Excel and MATLAB software, applying
frequency-based analysis and standard averaging methods fit for EEG data
classification and artificial neural network modeling.
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Abstract:

Stock market price forecasting with the use of Technical Analysis is not precise
Mathematics. Mostly, prediction is only based on probabilities supported by
historical data and patterns. With these, several technical strategies were made by
traders to produce signals on trading execution. This study proposes an algorithm
that undergoes a certain trading strategy using three fuzzy logic controllers.
Technical indicators such as candlestick parameters and Bollinger Bands (BB) were
used for triggering the strength of buy, hold, and sell signals. Stock price data were
gathered from a certain stock company. These data contain the opening and closing
prices that are utilized for computing the BB. The raw and the computed values are
the crisp input parameters for the Fuzzy Inference System (FIS). The membership

functions were classified to very low, low, high, and very high levels depending on
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the input default parameters used by traders. Sets of rules were created fuzzy
logically to produce signals indicating the strength of an execution recommendation.
The system is implemented using NI LabVIEW and MATLAB, proving that the tests
are yielding acceptable result of about 94.44%.

Full text available upon request to the author

Article title: Neural Network Modeling for Fuel Consumption Base on Least
Computational Cost Parameters

Authors: Ana Antoniette Cabantug Illahi, Argel Bandala, Elmer P. Dadios
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Environment, and Management (HNICEM), November 2019

Abstract:

Fuel consumption are important in every vehicle. This study investigates the
performance of fuel usage in an engine. The investigation is done through a
combination of experimental data analysis and artificial neural network (ANN)
modeling. Back propagation neural network was used to determine the optimized
fuel consumption. There is a lot of factor which has an effect to fuel consumption in
conventional drive procedure, however in this study the factors affecting the fuel
consumption are the distance, time, acceleration, and velocity of a car. These
parameters are used as input information for the neural network training and fuel
consumption prediction as output. This study shows the ANN capability to predict
the fuel consumption using MATLAB neural fitting tool. The result demonstrated
that the system using neural network is efficient for predicting fuel consumption of
an engine.

Full text available upon request to the author
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Abstract:

For perishable inventories, cost alone is not a sufficient performance indicator.
Minimizing costs can yield scenarios where demand is serviced with older units to
allow for less frequent orders and maximize the utility of available inventories. This
is contrary to the customers' needs, as perishables may have a tendency to
deteriorate over time. This study proposes a bi-objective model for managing
perishables, with cost and freshness as the system objectives. The proposed model
may be used to develop policies for ordering and issuance, which directly affect
quality. These would allow for the purposeful movement of inventory units across
the system. When the results of the single-objective and bi-objective models were
run, it was found that a cost-centric model had a tendency to accumulate older
inventory, which could be used to service periods with low demand. This allowed it
to work within its capacity constraints while negating the need to order during
periods with low demand. The introduction of a quality objective removed this
tendency, resulting in fresher inventory and lower inventory levels on the average.
The model serves as a base model for further studies, to determine how new policies
and technology may be employed to achieve higher quality as well as minimal costs.

Full text available upon request to the author
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Abstract:

Manual detection of threat objects in an X-ray machine is a tedious task for the
baggage inspectors in airports, train stations, and establishments. Objects inside the
baggage seen by the X-ray machine are commonly occluded and difficult to
recognize when rotated. Because of this, there is a high chance of missed detection,
particularly during rush hour. As a solution, this paper presents a You Only Look
Once (YOLO)based object detector for the automated detection of threat objects in an
X-ray image. The study compared the performance between using transfer learning
and training from scratch in an IEDXray dataset which composed of scanned Xray

images of improvised explosive device (IED) replicas. The results of this research
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indicate that training YOLO from scratch beats transfer learning in quick detection of
threat objects. Training from scratch achieved a mean average precision (mAP) of
45.89% in 416x416 image, 51.48% in 608x608 image, and 52.40% in a multi-scale
image. On the other hand, using transfer learning achieved only an mAP of 29.54%
while 29.17% mAP in a multi-scale image.

Full text available upon request to the author

Article title: Physiological-Based Smart Stress Detector using Machine Learning
Algorithms

Authors: Marife Rosales, Argel Bandala, Ryan Rhay P. Vicerra, Elmer P. Dadios
Conference title: 2019 IEEE 11th International Conference on Humanoid,
Nanotechnology, Information Technology, Communication and Control,
Environment, and Management (HNICEM), November 2019

Abstract:

This paper is focused on the development of an intelligent system to identify if one
person is stress or not stress using physiological parameters through machine
learning. In this study, the dataset was acquired from three hundred (300) male and
female participants ages 18 to 25. The gathered dataset is composed of five (5)
features (i.e. heart rate, systolic blood pressure, diastolic blood pressure, galvanic
skin response and gender). An intelligent system was developed using machine
learning algorithms for classification such as Linear Regression (LR), K-Nearest
Neighbor (KNN), and Support Vector Machine (SVM) using Python IDE with sci-kit
learn machine learning libraries. Google Colaboratory (Colab) was utilized to
perform optimization using Gridsearch to identify the best parameters of each
algorithm. Feature selection methods are implemented to identify the most
significant features related to stress condition of one person. After optimization, the
results showed that SVM has the best performance to classify if one person is stress
or not stress with optimized training-testing accuracy score of 95.00% - 96.67%.

Full text available upon request to the author
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Conference title: 2019 IEEE 11th International Conference on Humanoid,
Nanotechnology, Information Technology, Communication and Control,
Environment, and Management (HNICEM), November 2019

Abstract:

Development of Unmanned Aerial Vehicle (UAV) is now a popular field in research.
In most of its applications, a pathfinding algorithm is needed in order to find the
optimal path and avoid obstacles. In this paper, a genetic algorithm is implemented
in order to determine the optimal path for a UAV that will avoid obstacles along the
way. The genetic algorithm implemented uses variable-length chromosomes to solve
the problem. The results of the simulation of the system yield an average of 29
generations and avoided 53, 500 collisions to find the best path.

Full text available upon request to the author
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Abstract:

With the emerging sector of new industrial age is a foot, innovations are made every
day in order to cope with new technologies. Maintenance and regular repairs are key
roles in keeping the industry as efficient as possible. With maintenance, safety is
paramount in order to prevent accidents and further delays in production. In order
to tackle issues for inspecting hazardous and tight spaces, this study utilizes soft
robotics technology in aiming to achieve an efficient and cost-effective means to
safely inspect tight and hazardous spaces. Soft Robotics is a field in robotics that
specializes in materials that are flexible and elastic. Their movements mimic
movements that are often found in nature. The soft robotic arm that will be
accomplished in this study is a soft robotic tentacle arm with a mounted camera for
inspection. This is especially good in reaching places that have limited spaces. The
soft robotic arm will be actuated pneumatically and will have an electronic

pneumatic microcontroller for its activation. A minicamera will also be mounted on
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the tip of the robotic arm for the inspection system. With the results and data
gathered, it shows that this system can effectively maneuver using its electronic
pneumatic controllers. The soft robot arm is also stable enough for the mini camera
to be mounted on.

Full text available upon request to the author

Article title: Optimization of Vehicle Classification Model using Genetic Algorithm
Authors: Cyril Dale L. Cero, Edwin Sybingco, Allysa Kate M. Brillantes, Argel
Bandala, et al.
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Abstract:

This paper focuses on classifying vehicle types into car, van, motorcycle, bus, light
truck, multi-axle truck and determine its class based on the Philippine Toll
Regulatory Board's vehicle classification. This study utilized DEvol, an open-source
tool that uses genetic algorithm for evolving number of filters and nodes, optimizer,
activation, dropout rate. The model attained the best accuracy with 78.53% using
9000 images from MIO-TCD dataset.

Full text available upon request to the author

Article title: Blended Learning Approach to Teaching Oral Communication: Video
Blogging in ESL Classroom

Authors: Dylyn A. Junio and Argel Bandala
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Nanotechnology, Information Technology, Communication and Control,
Environment, and Management (HNICEM), November 2019

Abstract:

With the rapid advancement of modern technology, the restructuring of pedagogical
teaching is necessitated. Blended learning is one of the recent approaches to teaching
which gained massive popularity. In recent years, many studies have been
conducted in English teaching instruction; however, research on its application to
English as a second language (ESL) oral communication instruction is scarce. The

present study reports on the effectiveness of blended learning using video blogs to
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ESL's oral communication skills. The mixed-methods design was used to collect
quantitative and qualitative data. To determine the impact of a blended learning
model to ESL's oral communication ability, pretest and posttest were administered to
measure improvement. The results of the quantitative data revealed that the
implementation of blended learning using video blogs improved students' oral
proficiency in terms of pronunciation, fluency, syntax, lexical range and general use
of the English language. The qualitative data, on the other hand, indicated the
positive attitude of students toward the blended learning experience.

Full text available upon request to the author
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Abstract:

This paper intends to explore bomb detection technology by employing fuzzy logic
in classifying Toluene, Carbon dioxide and Methane which are commonly used gases
in bombs and other flammables. This research uses Matlab Fuzzy Logic toolbox in
classifying gases into three hazard classifications- Safe, Hazardous, and Deadly
based on gas concentration and exposure time. Provided in this paper are the
standard gas levels which are considered safe to human with respect to exposure
time. The output of the classification will help develop a more improved and
accurate bomb detection system which is of great importance in today's world.
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Abstract:

Big data is one of the rising technologies in the world today. This is due to the fact
that data in general is very useful because there are tons of information to be
obtained out of it. This paper analyzes and discusses the rise of big data as one of the
most important technologies today and actions that the Philippines can do about it.
Current trends in the global scale and in the Philippines are also discussed.
Subsequently, the general applications of big data and the how the Philippines adapt
the technology are analyzed. Most importantly, its impact to the society, economy
and the industry is examined. From this, policy recommendations are given which
would help the nation adapt this technology for nation building.

Full text available upon request to the author
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Abstract:

Smart aquaculture is making a name these days due to an ever-increasing demand
for an alternative source of protein, fatty acids, vitamins, minerals and essential
nutrients, which make it superior over animal meat. To address the rising demand
for healthy source of meat, aqua farmers adapt methods wherein they can increase
the fish supply all year round. This paper makes use of the fuzzy logic system to
identify the current growth stage of carp fish in the pond. The output of the system
will be used as an actuator for the feeder system in the aquafarm. Results show that
the system successfully identified the current status of the fish in the study.

Full text available upon request to the author
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Conference title: 2019 IEEE 11th International Conference on Humanoid,
Nanotechnology, Information Technology, Communication and Control,
Environment, and Management (HNICEM), November 2019

Abstract:

Fish detection, a specific task in computer vision system for fish monitoring, is
challenging due to the complex characteristics of the captured images. A proposed
approach in tackling this challenging task was to incorporate a multilayer artificial
neural network to a computer vision system algorithm, implemented in aquaculture.
This computer vision system algorithm captured the images from the aquaculture
setup. Then, these captured images were processed. After that, the features out of
these processed images were extracted and utilized to develop this multilayer
artificial neural network. The best configuration, which is trained with the least
learning time and tested with least mean square error and highest accuracy, was
determined by adjusting the number of neurons in the two hidden layers. The
multilayer artificial neural network with 50 neurons in the first hidden layer and 10
neurons in the second layer was considered the best configuration; it has achieved
learning time of 3.374 ms, mean square error of 0.2315, and accuracy of 79.00%,
hence, proving the competitiveness of this approach.
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Abstract:

Food safety heavily deals with food spoilage that may yield food poisoning. Tomato-
based dishes have different shelf-life leading to unique acceptable standards for a
person in determining the food condition, and sometimes misclassification due to
confusion. To address this problem, a proposed solution is the development of an
intelligent electronic nose (eNose) system that will discriminate the condition of

tomato puree using fuzzy logic. This system is composed of two sections: the
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development of electronic nose using Gizduino microcontroller and Mingin Qi lai
(MQ) gas sensors, and the implementation of fuzzy logic system for classification of
food condition. Fuzzy logic resembles human reasoning that yields definite output
based on ambiguous input. The collection data rate was set to 2 Hz for tomato puree-
emitted gas samples with varying shelf life considering outdoor aerobic storage.
Combined Min-Max method and Mamdani inference system was used for the
inference engine, and centroid method for defuzzification. The system classifies the
tomato puree sample as not spoiled, partially spoiled, and spoiled. The smellprint of
each food condition was generated and the tomato puree-spoilage determinant
parameters were characterized. Through embedded fuzzy logic, an accuracy of 90.00
% was yielded for tomato puree quality deterioration classification. The developed
mechanism is a potential application in domotics.

Full text available upon request to the author

Article title: Motion Planning of a Robotic Arm using an Adaptive Linear
Interpolation Crossover and Variable-Length Move Sequence Genome

Authors: Dino Dominic Forte Ligutan, Jason Espafiola, Argel Bandala, Alexander Co
Abad, et al.

Conference title: 2019 IEEE 11th International Conference on Humanoid,
Nanotechnology, Information Technology, Communication and Control,
Environment, and Management (HNICEM), November 2019

Abstract:

The ability to perform robotic arm motion planning is a necessity in the design of
autonomous and intelligent robotic systems. Motion planning allows the
autonomous robotic arm to maneuver its end-effector in an unstructured
environment whilst avoiding obstacles on the workspace. This ability is particularly
important in processes with pick-and-place operations and varying object positions.
In this study, a genetic algorithm-based motion planning for a 4-DOF robotic arm
was developed. The developed genetic algorithm operates on a variable-length
genome that consists of changes in joint angles. These changes in joint angles
represent the end-effector's move sequence. The results show that adaptive linear
interpolation crossover (ALIX) improves the convergence of the motion path
towards minimization of end-effector error and path length. On average, the end-

effector error is 1.4 mm with a maximum path length deviation from a straight line
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of about 50.4 mm tested on extreme target points. Testing with obstacles present in
the workspace shows the ability of the algorithm to generate solution paths to avoid
them as well.

Full text available upon request to the author
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Authors: John Carlo Velasco Puno, Then Anjerome Bedruz, Allysa Kate M. Brillantes,
Argel Bandala, et al.

Conference title: 2019 IEEE 11th International Conference on Humanoid,
Nanotechnology, Information Technology, Communication and Control,
Environment, and Management (HNICEM), November 2019

Abstract:

Genetic Algorithm is the method used in this study in classifying the qualitative
level of the soil nutrients. The data set includes images coming from the result of the
soil testing. The extracted features were the HSV values and the LAB values color
space. Out of the six extracted features from the data set, the B from LAB color space
is the most linear so with that, it is the input of genetic algorithm in identifying the
qualitative level of the soil nutrients. For the run of the program using python
programming language and pyCharm CE as IDE, the values of each parameters
follow: the population size is 10, mutation rate is 0.01, the number of cross over
points is 2 and the maximum number of generations is 1000. The population's final
best fitness has 98.2609% that proves that Genetic Algorithm is an effective method
in classifying the qualitative level of the soil nutrients.

Full text available upon request to the author
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Abstract:
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This research proposes a method for automatic license plate recognition (ALPR)
using the Faster R-CNN with InceptionV2 feature extractor that works in the
Philippines. While there exist character recognition systems, there still remains
difficulty in recognition due to different variations of Philippine license plates. By
training a deep neural network in the extraction of the features in images of the
different types of Philippine license plates - 1981, 2003, 2014, and others - our
proposed multi-class detection system can recognize the alphanumeric characters in
the license plate images. The system was tested on actual traffic images in the
Philippines that contains different types of license plates, and achieved the detection

rate of 90.011%, recognition rate of 93.21% and an overall accuracy of 83.895%.
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Abstract:

This research paper employed a method of detecting a given flagged word that
would possibly trigger a machine and at the same time, being able to separate such
sound source in a given real world environment. As part of the experimentation
done, the flagged words were recorded by 3 different individuals. To make sure that
only the flagged words would be detected by the robot’s auditory signal processor,
the 3 individuals were also asked to record random words that would be used to test
whether the robot’s detector responds even in random words being heard. By
utilizing the neural networks concepts and processes, detection of flagged words
was made possible. After the results has been produced, the researchers arrived to a
conclusion that even in the middle of a noisy and reverberant surroundings and
situations, the robot can capture the flagged words coming from the crowd by
allowing the neural network to perform its function.

Full text available upon request to the author
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Article title: Solving 3D Coverage Problem using Genetic Algorithms in Wireless
Camera-Based Sensor Network Modelling
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Abstract:

Wireless camera sensor networks are used mostly in research today. However, the
camera location in a space of study is a problem in maximizing the coverage of the
camera. Instead of being a 2D computation, this computation is modeled in 3D
projected to 2D walls. This research makes use of Genetic Algorithms - a search
optimization algorithm to find the best placement of camera which will yield to a
maximum coverage ratio. The results of the experiment show the length of time the
algorithm computed, and the obtained the least number of cameras needed for the
most coverage.

Full text available upon request to the author
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Abstract:

There is a growing interest in Unmanned Aerial Vehicles (UAV) which are used in
various applications such as cinematography, security, entertainment, and research
and development. For a UAV to be able to these applications, stability is a vital
aspect. Inertial Measurement Unit (IMU) which is composed of accelerometers, and
gyroscopes, and separate magnetometer give data for the attitude position of the
UAV to be known and maintain a steady flight. Attitude estimation can be done by
various techniques such as using an Extended Kalman Filter (EKF) to predict and

estimate angular positions based on the sensor data. In this paper, an Artificial
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Neural Network (ANN) approach is used to estimate the angular positions as an
option for the EKF. A nonlinear autoregressive with exogenous inputs (NARX) is
used to create the attitude estimation to investigate the performance compared to the
EKF.

Full text available upon request to the author
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Abstract:

Notable works on the use of the triangular greenness index (TGI) to estimate
vegetation fraction of croplands or chlorophyll content of crops, proved that relevant
metrics on crop health monitoring can be derived from images at the visible
spectrum. However, the performance of the TGIl-based metric in crop health
monitoring greatly depends on knowledge of wavelength sensitivities of the CMOS
sensors used to obtain the RGB images of the crop. This becomes a problem when
generic digital cameras are used and the specifications of the CMOS sensors are not
available. The proposed method in this study compensates for the lack of
information on the peak wavelength sensitivities of generic CMOS sensors by
performing a parametric sweep on the proportions of 670nm-, 550nm-, and 480nm-
peak wavelengths to derive a TGI equation normalized by the green signal. This
allows the use of any available digital cameras even without prior knowledge of the
wavelength sensitivity at the visible spectrum of the installed CMOS sensors.

Full text available upon request to the author

Article title: Moving Particle Semi-Implicit Method for Control of Swarm Robotic
Systems

Authors: Joseph Aldrin Chua, Laurence A. Gan Lim, Gerardo Lumagbas Augusto,
Argel Bandala, et al.

Conference title: 2019 IEEE 11th International Conference on Humanoid,
Nanotechnology, Information Technology, Communication and Control,
Environment, and Management (HNICEM), November 2019

205



Specialized Philippine Enterprise Reference of Experts and Scientists Volume 5 No.1 June 2021

Abstract:

The advancements of Multiple Robot Systems (MRS) have shown advantages over
single robot systems. Generally, the motivations for the development of MRS are task
flexibility, time efficiency, and single-point failure resiliency. The challenge in MRS,
however, is the control and coordination of all the members in the system when
performing tasks. Swarm robotics is a branch of MRS that deals with groups of
homogeneous robots. The goal of swarm robotics is to produce systems that are
scalable, flexible, and robust. The control of swarm robotic systems, however, looks
to be one of the main challenges. These control concepts are inspired by biological
swarms and, more recently, physics concepts. The success of the swarm's control
algorithm will also lead to the swarm's ability to perform cooperative tasks. The use
of homogeneous robots in swarm systems makes it advantageous to model the
swarm robots as particles in a fluid. The Moving Particle Semi-Implicit (MPS)
Method, a particle-based method in fluid dynamics, is proposed to be used as a
control algorithm for swarm robotics.

Full text available upon request to the author

Article title: Implementation of a Closed Loop Control System for the Automation of
an Aquaponic System for Urban Setting

Authors: Alec Zandra Mae H. Ambrosio, Lanz Harvey M. Jacob, Lea Anne R.
Rulloda, Argel Bandala, et al.

Conference title: 2019 IEEE 11th International Conference on Humanoid,
Nanotechnology, Information Technology, Communication and Control,
Environment, and Management (HNICEM), November 2019

Abstract:

An aquaponic system addressing the limited farming space available in
condominiums by using a 43cm by 60cm by 80cm stackable design was
implemented. The aquaponic system performs the monitoring and control of
environmental parameters and data display. The monitoring system also observes
the air and water temperature, humidity, pH, and water level. Based on the data
gathered from these parameters, Arduino microcontroller determines the necessary
output response such as lighting, fish feeding, mist making, and water circulation.

Moreover, LED grow lights are used for faster growth rate of plants. Lastly, The data
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from the sensors, actuators, and growth monitoring system are logged in a micro sd
card through a micro sd card module for further analysis.

Full text available upon request to the author

Article title: Use of Artificial Neural Network in the Estimation of Detonation
Velocity for Tetranitromethane-Nitrobenzene Mixture

Authors: Danielle Grace Evangelista, Ryan Rhay P. Vicerra, Argel Bandala
Conference title: 2019 IEEE 11th International Conference on Humanoid,
Nanotechnology, Information Technology, Communication and Control,
Environment, and Management (HNICEM), November 2019

Abstract:

Detonation velocity or rate of energy release is an important property to consider
when rating an explosive. It is a critical parameter used for estimating explosive
performance as it can indicate the intensity of detonation. The purpose of this
research study is to propose an artificial neural network model that would aid in the
estimation of detonation velocities of a high explosive specifically,
tetranitromethane-nitrobenzene (TNM/NB) mixture, with varying parameters.

Full text available upon request to the author

Article title: Performance Comparison of Classification Algorithms for Diagnosing
Chronic Kidney Disease

Authors: Justin De Guia, Ronnie Concepcion II, Argel Bandala, Elmer P. Dadios
Conference title: 2019 IEEE 11th International Conference on Humanoid,
Nanotechnology, Information Technology, Communication and Control,
Environment, and Management (HNICEM), November 2019

Abstract:

Chronic kidney disease (CKD) is one of the diseases with high mortality rate. It is a
disease resulted from kidney function loss over a long period of time. The disease
shows no symptoms during initial stage. When left not medicated, a person may
suffer from other complications such as high blood pressure, anemia, malnutrition,
increased risk of cardiovascular disease, cognitive impairment and impaired
physical function. Automated diagnosis by using classification algorithms has been
an interest of researchers. In this study, six machine learning algorithms were used

for classification and its prediction performance was compared based on training
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time and F1 score, with and without hypertuning the parameters. Of all the six
algorithms, KNN has the best F1 score of 0.992248 and minimal training time of
46.999ms. The performance of decision trees was improved with hypertuning,
having a F1 score from 0.96 to 0.99. Overall, machine learning algorithms are
significant tool to assess chronic kidney disease.

Full text available upon request to the author

Article title: Implementation of Inverse Kinematics for Crop-Harvesting Robotic
Arm in Vertical Farming

Authors: Sandy C. Lauguico, Ronnie Concepcion II, Dailyne Macasaet, Argel
Bandala, et al.

Conference title: 2019 IEEE 11th International Conference on Cybernetics and
Intelligent Systems (CIS) and IEEE Conference on Robotics, Automation and
Mechatronics (RAM), November 2019

Abstract:

The world population is expected to increase to 9.8 billion in 2050 according to
United Nations. With this, scarcity of food and space will further be a major concern.
This study proposes a framework which used initializing, processing, and directing
applied to an inverse kinematics based robotic arm. An automatized approach in
addressing the foreseeable problem on providing nutritional plant-based food
considering that cities are becoming highly-urbanized was developed. Wall
gardening used for vertical farming or urban farming is a technique by which there
are sets of rows and columns of pockets installed over a wall. These pockets are filled
with soil or other planting bases (i.e. water for hydroponics) for the seedlings to
grow. A robotic arm is manually set to point on a specific pocket where a crop has
grown. Using inverse kinematics, the set points determine the joint angles. This then
targets the pockets and the end-effector of the robot arm performs a grip to the roots
of the crops. The robotic arm then moves to its initial point, technically pulling up
the crop. After positioning to the initial point, the arm directs to the side of the wall,
where a container is located. The end-effector opens to drop the crop carefully into
the container. The research study is simulated using MATLAB and Universal Robots.
The results show that it can only yield 85.42% of the crops.

Full text available upon request to the author

Article title: Quality Assessment of Mangoes using Convolutional Neural Network
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Authors: John Carlo Velasco Puno, Robert Kerwin Dela Cruz Billones, Argel
Bandala, Elmer P. Dadios, et al.

Conference title: 2019 IEEE 11th International Conference on Cybernetics and
Intelligent Systems (CIS) and IEEE Conference on Robotics, Automation and
Mechatronics (RAM), November 2019

Abstract:

The Philippines is one of the countries in the world known for exporting good
quality crops. Mangoes in the Philippines are very popular for its good sweet taste
and considerably one of the best. Hence, ensuring the quality of the crop to be
exported is essential. The study focused on utilizing convolutional neural network in
determining the quality of carabao mango (Mangifera Indica). To make sure that all
sides of the mango is going to be considered for the quality assessment, a mechanical
system that uses conveyor belt, rollers, and camera was used to gather videos for
training and validation of the model. The videos were extracted into frames and
gone through image processing to remove the background and retain the mango
only. The dataset is composed of different mangoes having both good and bad
qualities. The implemented model used a total of 5550 training samples with 94.99%
accuracy and a total of 2320 samples used for validation with an accuracy of 97.21%.

Full text available upon request to the author

Article title: Optimization of Extracted Features from an Explosive-Detecting
Electronic Nose Using Genetic Algorithm

Authors: Jason Espafiola, Argel Bandala, Ryan Rhay P. Vicera, Elmer P. Dadios
Conference title: 2019 IEEE 11th International Conference on Cybernetics and
Intelligent Systems (CIS) and IEEE Conference on Robotics, Automation and
Mechatronics (RAM), November 2019

Abstract:

The use of an electronic nose in detecting explosives has gained attention among
researchers. This paper aims to optimize the extraction of features generated from a
predetermined explosive-detecting electronic nose setup by using a genetic
algorithm. A genetic algorithm (GA) is used to minimize the errors such as the mean
error within explosive types, the mean error between explosive types and the
classification error. The GA optimization program is implemented for each feature

extraction technique, namely, principal component analysis (PCA) and linear
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discriminant analysis (LDA). As a result, the proponents were able to optimize the
extracted features into a single point that can truly classify each explosive type. PCA
is more preferred than LDA for practical purposes.

Full text available upon request to the author

Article title: Tomato Fruit Image Dataset for Deep Transfer Learning-based Defect
Detection

Authors: Robert de Luna, Elmer P. Dadios, Argel Bandala, Ryan Rhay P. Vicerra
Conference title: 2019 IEEE 11th International Conference on Cybernetics and
Intelligent Systems (CIS) and IEEE Conference on Robotics, Automation and
Mechatronics (RAM), November 2019

Abstract:

Tomato is considered as one of the vegetable crops with highest demand in the
Philippines. Job of the farmers does not end after harvesting since the harvested
tomatoes needed to be sorted according to its size. Manual sorting is the most widely
recognized strategy in sorting but is very dependent on human interpretation and
thus, very prone to error. This research proposed a solution that provides sorting of
tomato fruit by detection of presence of defect. The study presented the generation
of image dataset for a deep learning approach detection of defects based from a
single tomato fruit image. Models were implemented using OpenCV libraries and
Python programming. A total of 1200 tomato images classified as no defect and with
defect are gathered using the improvised image capturing box. These images are
used for the training, validation, and testing of the three deep learning models
namely; VGG16, InceptionV3, and ResNet50. From this, 240 images are used as
testing images to assess independently the performance of the trained models using
accuracy and Fl-score as performance metrics. Experiment results shown that
VGG16 has 95.75-95.92-98.75 training-validation-testing accuracy percentage
performance, 56.38-59.24-58.33 for the InceptionV3 model, and 90.58-58.46-64.58 for
the ResNet50. Comparative analysis revealed that VGG16 is the best deep learning
model to be used in the detection of presence of defect in the tomato fruit based from
the dataset gathered.

Full text available upon request to the author

Article title: A Vision-Based Detection and Tracking Algorithm for a Child
Monitoring Robot
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Authors: John Anthony Cheng Jose, Justine Veronica Basco, Jomar Kenneth Jolo,
Argel Bandala, et al.

Conference title: 2019 4th Asia-Pacific Conference on Intelligent Robot Systems, July
2019

Abstract:

Accidents have been found to be one of the leading causes of both fatal and non-fatal
injuries to children. Though some accidents that occur are often unavoidable, more
often than not these injuries can be prevented by giving the child proper attention.
The researchers intend to address certain gaps in stationary monitoring solutions by
adding abilities such as an insured way of continuously monitoring the test subject
and a real time notification feature to a mobile spherical robot. This research presents
the software division of a technological solution to child monitoring by developing a
computer vision algorithm for following and monitoring children indoors utilizing
an RGB-D camera. This algorithm will work hand in hand with a hardware design of
a spherical robot that utilizes microcontrollers, RFID technology and GSM system.
An Android application will also be created to provide the users the means of
manually overriding the spherical robot, color calibration and location indicator as a
part of the robot's notification system. The detection and tracking ability of the
algorithm is tested by using objects with varying characteristics. The autonomous
navigation testing of the robot is performed at two controlled test setups: living
room and child's playroom.

Full text available upon request to the author

Article title: Spherical Mobile Robot for Monitoring and Tracking Children Indoors
Authors: John Anthony Cheng Jose, Justine Veronica Basco, Jomar Kenneth Jolo,
Argel Bandala, et al.

Conference title: 2019 4th Asia-Pacific Conference on Intelligent Robot Systems, July
2019

Abstract:

Families around the world continue to suffer the loss of a child due to unintentional
injuries caused by accidents that could have been prevented. Stationary monitoring
solutions are widely used to aid in the prevention of such situations. However, these
technologies present certain gaps that the researchers would like to address by

adding a real time notification ability and an ensured way of continuously
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monitoring by making sure that the test subject will never be lost by the intended
solution. This research paper presents the hardware division of a technological
solution to child monitoring by developing a semi-autonomous spherical robot to
follow a child as the subject moves throughout the room. The spherical robot would
have the ability to manually navigate around two controlled test setups: living room
and child's playroom. The robot would also be able to distinguish designated safe
zones and danger zones with the help of the RFID technology. The real time
notification ability will be highlighted by giving the robot the feature of sending SMS
messages to the subject's parent or guardian indicating the time and place of where
the child last exited. The manual navigation was tested with the use of two
controlled test setups and the notification system utilizing the RFID technology was
tested thirty times in six various places having different signal strengths ranging
from -50 dBm to -120 dBm.

Full text available upon request to the author

Article title: Categorizing License Plates Using Convolutional Neural Network with
Residual Learning

Authors: Argel Bandala, John Anthony Cheng Jose, Jose Martin Maningo, et al.
Conference title: 2019 4th Asia-Pacific Conference on Intelligent Robot Systems, July
2019

Abstract:

Like other countries, the Philippines uses various license plate standards wherein
some purely text while some are hybrid graphic-text plates. And to harness its
generalizability, this study developed a classification algorithm utilized as a pre-
processing scheme for the multi-standard license plate. With an input image
captured at a different perspective, it was feed into the neural network and classify
as Rizal monument series (2001 base and 2003 base), 2014 series and conduction
sticker for new vehicles. In total, there are 303 different images captured for this
study. Around 100 conduction sticker images, 103 Rizal Monument images, 100 black
and white images. Furthermore, this study focused on using transfer learning
technique, wherein a trained network utilized, then only the last layer was reset and
retrained on the new dataset. To measure the performance of the classification model
and optimized it cross-entropy and stochastic gradient descent was employed

respectively at a learning rate of 0.001 and reduced by 10 for every seven (7) epochs.
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The progression of accuracy results in increasing the epochs, and for the 25 epochs,
the training completed in 4 minutes and 7 seconds with the best validation accuracy

of 82.61%.

Full text available upon request to the author

Article title: Control and Mechanical Design of a Multi-diameter Tri-Legged In- Pipe
Traversing Robot

Authors: Argel Bandala, Jose Martin Maningo, Arvin Fernando, et al.

Conference title: 2019 IEEE/SICE International Symposium on System Integration
(SII), January 2019

Abstract:

In this paper a versatile and adaptive in-pipe robot is designed and tested The
existing problem of versatility and adaptability of in pipe inspection robots are
addressed in this study. The robot is equipped with a screw type assembly, which
uniformly contracts and retracts a tri-arm assembly of wheels connected to it. This
mechanism ensures that the robot grips the pipe walls when the arms are expanded.
The dynamic model of the robot is derived and implemented in a proportional
integral controller. The robot can maintain vertical position by maintaining the force
exerted on the screw system Simulations and experiments were conducted to
determine the robustness and stability of the robot system In addition, the robot is
also capable of rust mapping, which enables easier pipe monitoring. The rust
mapping yielded an S3.2% success rate.

Full text available upon request to the author

Article title: Formation-based 3D Mapping of Micro Aerial Vehicles

Authors: Mark Lester F. Padilla, Pakpong Chirarattananon, Argel Bandala, et al.
Conference title: 2019 IEEE/SICE International Symposium on System Integration
(SII), January 2019

Abstract:

Micro Aerial Vehicles have brought tremendous interests to the research community,
particularly in localization and mapping. While there are many commercially
available sensors, such as Laser Range Finders (LRF) and RGBD cameras, that
provide accurate 3D maps, they usually have significant power and payload

requirements. This means, small flying robots are unable to handle such sensors.
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This study explores the possibility of collaborative mapping using formations from
multiple simple cameras to obtain an accurate map similar to that of the LRF and
RGBD cameras. By using multiple small robots and integrating them as one, we have
created a platform for 3D reconstruction in which formations can be incorporated.
Thus, the proposed method can be used with a low-cost system for surveying,
disaster management, and surveillance in the future.

Full text available upon request to the author

Article title: DeepTronic: An Electronic Device Classification Model using Deep
Convolutional Neural Networks

Authors: Argel Bandala, Rodolfo C. Salvador, Irister M. Javel, et al.

Conference title: 2018 IEEE 10th International Conference on Humanoid,
Nanotechnology, Information Technology, Communication and Control,

Environment and Management (HNICEM)

Abstract:

This paper presents a novel and straightforward way of classifying discrete and
surface-mount electronic components found on electronic prototypes using transfer
learning and deep convolutional neural networks (DCNN). The goal of this study is
to precisely classify images of electronic components into six classes: resistor,
capacitor, inductor, transformer, diode, or integrated circuit. Each class of electronic
components has over 100 images which are augmented and preprocessed to match
the input layer requirements of the deep learning models used. The dataset was
divided into a ratio of 70:30, where 70% was used for training and 30% was used for
testing and validation. Transfer Learning (TL) was done using three pre-trained deep
learning models that are available on MATLAB's Neural Network Toolbox:
Inception-v3, GoogleNet, and Resnetl0l. Using this approach provides faster
deployment and only requires fewer lines of coding compared to typical deep
learning classification methods which make use of Python, Tensorflow, and Keras.
The results of the experiment showed that Inception-v3 has the highest validation
accuracy of 94.64% in classifying electronic components.

Full text available upon request to the author

Article title: Vehicle-Pedestrian Classification with Road Context Recognition Using
Convolutional Neural Networks
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Conference title: 2018 IEEE 10th International Conference on Humanoid,
Nanotechnology, Information Technology, Communication and Control,

Environment and Management (HNICEM)

Abstract:

In road traffic scene analysis, it is important to observe vehicular traffic and how
pedestrian foot traffic affects the over-all traffic situation. Road context is also
significant in proper detection of vehicles and pedestrians. This paper presents a
vehicle-pedestrian detection and classification system with road context recognition
using convolutional neural networks. Using Catch-All traffic video data sets, the
system was trained to identify vehicles and pedestrians in four different road
conditions such as low altitude view T-type road intersection (DS0), mid-altitude
view bus stop area in day-time (DS4-1) and night-time (DS43) condition, and high-
altitude view wide intersection (DS31). In the road context recognition, the system
was first tasked to identify in which of the four road conditions the current traffic
scene belongs. This is designed to ensure a high detection rate of vehicles and
pedestrians in the mentioned road conditions. Road context recognition has 98.64 %
training accuracy with 2800 sample images, and 100% validation accuracy with 1200
sample images. After road context recognition, a detection algorithm for vehicle and
pedestrians was trained for each condition. In DS0, the training accuracy is 97.75%
with 1200 image samples, while validation accuracy is 94.75% with 400 image
samples. In DS3-1, the training accuracy is 98.63% with 1400 image samples, while
validation accuracy is 98.29% with 600 image samples. In DS4-1, the training
accuracy is 99.43% with 1400 image samples, while validation accuracy is 99.83%
with 600 image samples. In DS4-3, the training accuracy is 97.77% with 1400 image
samples, while validation accuracy is 98.29% with 600 image samples.

Full text available upon request to the author
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Abstract:
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Wound dressing are necessity in wound management and quick healing. Commonly
used dressings are simple and affordable, but healing may not result to optimum
healing. Moisture must be maintained and should be replaced when moisture is no
longer present. This paper designed a moisture monitoring wound dressing using
Arduino microcontroller since there is no cost effective, biocompatible, and mass
manufacturable wound dressing that can monitor conditions continuously while
keeping foreign pathogens out at the same time [1]. Using biocompatible materials to
make sensors, physicians will able to track the status of the wound through one or
many variables including temperature, pH, moisture level, oxygen level etc. The
status could be accessed through mobile phones using wireless connectivity through
Bluetooth.

Full text available upon request to the author
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Conference title: 2018 IEEE 10th International Conference on Humanoid,
Nanotechnology, Information Technology, Communication and Control,
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Abstract:

This study suggests a robotic model approach to create a sample traffic violation
detection system with apprehension scenario before such system can be
implemented in a real road. The model used two robots, one for the moving object
which will be detected by the camera and one for the robot that will follow the
moving object if its speed reaches a certain limit. The captured images from the
camera were fed to an algorithm which detects the centroid of the moving object to
track its speed, thereby deciding if it is moving beyond the reference speed. The
result of this algorithm was fed to the tracker robot, which then mobilizes and
follows the moving object when the moving object exceeds the speed limit.

Full text available upon request to the author

Article title: Application of Artificial Neural Networks in prediction of pyrolysis
behavior for algal mat (LABLAB) biomass
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Nanotechnology, Information Technology, Communication and Control,

Environment and Management (HNICEM)

Abstract:

Pyrolysis kinetics is one way to produce bio-oil and biochar from a biomass product.
It is a method to harvest clean energy from a biomass product. Moreover, kinetics
and thermal composition of the biomass product is essential for pyrolysis design and
optimization. However, industrial pyrolysis process is up to 200°C/min and lab scale
pyrolysis temperature is up to 100°C/min. In this study, data from
thermogravimetric analysis (TGA) has been utilized and gathered to provide data on
algal pyrolysis kinetics. To predict the pyrolysis kinetics at a heating rate of 200°C/
min, artificial neural networks (ANN) has been utilized. Results show that ANN
predicted the outcome of pyrolysis kinetics which had a correlation with heating
rates (10°C, 25°C, and 50°C) of the sample. This is quantified by the correlation
coefficient during training which is 0.9972. The average fit quality of the derived
model with respect to the experimental data is 98.51%. This work can be improved
by considering other hyperparameters for the neural network. This work can also be
extended to other compounds besides lablab biomass.

Full text available upon request to the author
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Abstract:

Automatic classification of threat objects in X-ray images is important because of
terrorist incidents happening in every country especially in the Philippines. Manual
inspection using X-ray machine is prone to human error due limited amount of time
given to the operator to check the baggage. This task is also stressful because there
are lots of objects to be identified and needs full attention. Over long period of time,
the performance of human inspector decreases and the chance of missed detection
increases. As a solution to the problem, this paper used the concept of transfer

learning in classification of threat objects. The threat objects used in the experiment
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consists of 4 classes such as blade, gun, knife and shuriken. The dataset came from
the GDXray database, a public database of X-ray images. Experiment results showed
that by using the concept of transfer learning with data augmentation and fine-
tuning, threat objects can be classified at 99.5% accuracy.

Full text available upon request to the author

Article title: Characterization And Effect Of Enhanced Flipped Classroom
Implementation

Authors: Argel Bandala and Dylyn A. Junio

Conference title: 2018 IEEE 10th International Conference on Humanoid,
Nanotechnology, Information Technology, Communication and Control,

Environment and Management (HNICEM)

Abstract:

The advent of digital technology paves the way for the innovative classroom
pedagogy, one such innovation in is the use of flipped learning. In the recent years,
many researches have been conducted to prove its effectiveness however few studies
have been done in the practice of teaching English as a second language in the
Philippines. The current study explores flipped classroom instruction to teach oral
communication skills to senior high school students. To achieve this, a 6-week
flipped classroom instruction was designed to provide students with technology
enhanced lessons. The mixed method was used to collect quantitative and
qualitative data. Findings of the study revealed the positive impact of flipped
classroom instruction to the teaching and learning of oral communication in senior
high school.

Full text available upon request to the author
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Abstract:
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In this study, the crashworthiness analysis of the Philippine jeepney was successfully
demonstrated using the finite element analysis approach. The Philippine jeepneys,
or sometimes-called jeeps, are the most popular means of public transportation in
the country. They are often known in the country as “King of the Road.” Though
commuting via jeepney is the cheapest option, there are a lot of cons. Jeepneys are
often mechanically unsound due to their balding tires, crabbing and yawing from
distorted subframes with poor emission. The FEA Design Center Facility of the
Metals Industry Research and Development Center (MIRDC) of the Department of
Science and Technology was able to evaluate the vehicle crashworthiness using
computer-aided design (CAD) and FEA models developed in SIEMENS NX. From
the simulated impact analysis results, the current jeepney design is not well
designed to absorb such crash impact. Thus, resulting in fatal injuries that may cause
harm to its passengers.

Full text available upon request to the author
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Abstract:

This study presents a coding-based traffic warning system using the GSM
technology. With a specific traffic density of cars, the implemented system decides
and sends a warning message alerting the nearby drivers about the traffic condition
along the Vito Cruz Taft Avenue Street. The warning messages were differentiated in
5 categories. The system in particular, was modelled with source encoding
(Huffman), and Channel encoding (Hamming), and that the GSM technology was
applied thereafter. The traffic warning system modelled was found to have an
average compression ratio of 59.37 %, and BER of 0.916 %. These results show that
the system is well-suited for real application of traffic warning system as it provided
a reliable means of communication.

Full text available upon request to the author

Article title: Multi-Scale Vehicle Classification Using Different Machine Learning
Models
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Abstract:

The focus of this paper is to explore multi-scale vehicle classification based on the
histogram of oriented gradient features. Several literatures have used these features
together with different classification models, however, there is a need to compare
different models suited for vehicle classification application. In order to quantify the
results a common dataset was used for the machine learning models: logistic
regression, k-nearest neighbor, and support vector machine. However, since the
classification of the support vector machine is based on the type of kernel (linear,
polynomial, and Gaussian) used, additional tests were conducted. Thus, this study
provides the following contributions: (1) comparison of machine learning models for
vehicle classification; and (2) comparison of the best type of kernel function.

Full text available upon request to the author

Article title: Vision-Based Passenger Activity Analysis System in Public Transport
and Bus Stop Areas
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Argel Bandala, et al.
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Abstract:

This study presents the development of a vision system for passenger activity
analysis in public transport and bus stop areas. The vision system used people
detection and counting algorithm to track the flow of boarding and alighting
passengers in a bus stop area. A fuzzy logic controller used inputs from the vision
system to determine boarding frequency and alighting frequency for analysis of bus
route and dwell time to avoid long queueing that usually cause traffic congestion.
People detection and counting result using DS6 dataset (indoor) have 96.81%

accuracy with 97.93% precision. People detection and counting result using DS4-1
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dataset (outdoor, bus stop area) have 80.39% accuracy with 87.13% precision. Fuzzy
simulation results show a boarding frequency of 22 passengers/minute and
alighting frequency of 12 passengers/minute. The vision system also analyzed the
boarding and alighting of passengers in no loading and unloading areas. This event
usually caused traffic bottleneck due to road blockage and long bus queues. In the
analysis of DS4-1 (24-hr length) videos, a total of 212 no loading/unloading
violations were recorded.

Full text available upon request to the author

Article title: Coconut Fruit Maturity Classification using Fuzzy Logic

Authors: Iristed M. Javel, Argel Bandala, Rodolfo C. Salvador
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Abstract:

The coconut is one of the most useful trees in the world. Its fruit, with the scientific
name cocos nucifera, is one of the major agricultural products of the Philippines. The
coconut fruit depending on its maturity is used as a food or as a beverage. There are
three stages of maturity namely: malauhog, malakanin, and malakatad. The
classification into each stage may be based on the color and hardness of its shell so as
the amount and tenderness of its meat. To categorize maturity stage, this paper uses
fuzzy logic with color and sound as fuzzy inputs. Image color analysis for
determining the percentage brown in the shell. Sound spectral analysis for relating
the shell hardness and meat condition. Fuzzy inference system for evaluating the
relationship of sound and color with the maturity of a coconut fruit. This study is
able to simulate coconut fruit maturity classification system using a fuzzy logic
approach.
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Abstract:

Presently, local demands for single cylinder engines used in agricultural equipment
served thru importation. Our country is in complete dependence on other countries
concerning supplying the prime movers for its primary source of power. The
Department of Science and Technology initiated developing a 12Hp single cylinder
diesel engine. And to make it acceptable to the user, performance evaluation of
engine was conducted as necessary for their commercial operation. PAES 117:2000 is
the basis of assessing the engine performance and tested at starting condition,
varying load performance and during a continuous run. Based on the result, the
average maximum power was rated 93.9% (8.42 kW). Likewise, the average fuel
consumption was 3.15 L/hr. Also, the average continuous power as a percentage of
the rated maximum power was 83.6% (7.48 kW). During the continuous running test,
the average maximum noise level of the prototypes was 90.6 dB(A). It showed that
the engine developed achieved the standard performance conditions and
comparable to the leading brands of commercial engines of the same power rating.

Full text available upon request to the author

Article title: Arduino-based Chug Meter With Force Sensing Resistor And
Accelerometer

Authors: Gabriela Eustaquio, Colin Velasco, Bernard Chi, Jarred Cheng, Argel
Bandala

Conference title: 2018 IEEE 10th International Conference on Humanoid,
Nanotechnology, Information Technology, Communication and Control,

Environment and Management (HNICEM)

Abstract:

With just about anything and everything being automated or technologized, there
remains endless ordinary and mundane objects at easy disposal. An arduino
platform was utilized for its many advantages including fast processing and simple
interface. The important age-old pub debate of who can chug beer the fastest is to be
put to an end with a revolutionary chug meter. To recognize when the beer is lifted

up from the coaster to start the timer and when the beer is placed back on the coaster

222



Specialized Philippine Enterprise Reference of Experts and Scientists Volume 5 No.1 June 2021

to stop the timer, a force sensing resistor was used. Moreover, the modification of
this prototype involves a validation that the beer is being “chugged” or consumed
with the incorporation of an accelerometer to sense that the beer is tilted the entire
time after it is lifted from the coaster.

Full text available upon request to the author

Article title: Vision System for Soil Nutrient Detection Using Fuzzy Logic

Authors: John Carlo Velasco Puno, Argel Bandala, Elmer P. Dadios, Edqin Sybingco
Conference title: 2018 IEEE 10th International Conference on Humanoid,
Nanotechnology, Information Technology, Communication and Control,

Environment and Management (HNICEM)

Abstract:

Several methods exists to identify the nutrient content of the soil. The most popular
method is by using Soil Test Kit (STK). STK gives soil qualitative level of
macronutrients and pH. Chemicals that change color upon reaction with soil
samples can determine macronutrients such as nitrogen, phosphorus, and
potassium. These chemicals are going to be processed based on the method given by
the kit. With the use of different algorithms that is commonly used for classification,
mostly, a vision system is required. In this study, the development of the vision
system that will capture the image of the soil sample after conducting soil testing
will be tackled together with the image processing and feature extraction. Using the
extracted features as the input of the fuzzy logic gives accurate result in determining
the nutrient level of the soil.

Full text available upon request to the author

Article title: Automated Image Capturing System for Deep Learning-based Tomato
Plant Leaf Disease Detection and Recognition

Authors: Robert de Luna, Elmer P. Dadios, Argel Bandala

Conference title: TENCON 2018-IEEE Region 10 Conference

Abstract:

Smart farming system using necessary infrastructure is an innovative technology
that helps improve the quality and quantity of agricultural production in the country
including tomato. Since tomato plant farming take considerations from various

variables such as environment, soil, and amount of sunlight, existence of diseases
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cannot be avoided. The recent advances in computer vision made possible by deep
learning has paved the way for camera-assisted disease diagnosis for tomato. This
study developed the innovative solution that provides efficient disease detection in
tomato plants. A motor-controlled image capturing box was made to capture four
sides of every tomato plant to detect and recognize leaf diseases. A specific breed of
tomato which is Diamante Max was used as the test subject. The system was
designed to identify the diseases namely Phoma Rot, Leaf Miner, and Target Spot.
Using dataset of 4,923 images of diseased and healthy tomato plant leaves collected
under controlled conditions, we train a deep convolutional neural network to
identify three diseases or absence thereof. The system used Convolutional Neural
Network to identify which of the tomato diseases is present on the monitored tomato
plants. The F-RCNN trained anomaly detection model produced a confidence score
of 80 % while the Transfer Learning disease recognition model achieves an accuracy
of 95.75 %. The automated image capturing system was implemented in actual and
registered a 91.67 % accuracy in the recognition of the tomato plant leaf diseases.

Full text available upon request to the author

Article title: Payload Lift and Transport Using Decentralized Unmanned Aerial
Vehicle Quadcopter Teams

Authors: Argel Bandala, Aldrin G. Chua, Ryan R. Dajay, Rafael D. Rabacca
Conference title: TENCON 2018-IEEE Region 10 Conference

Abstract:

This paper presents a decentralized and cooperative load lifting and transportation
system using unmanned aerial vehicle quadcopters. The limitation of a single UAV
to carry load is addressed in this study by creating a cooperative lifting system that
can accommodate varying load weight. Cooperative, independent and scalable
agents were implemented with decision making algorithm embedded in each agents.
Decentralized sensing of load is done by the UAV and the group consensually
decides if another UAV is needed to carry the load. The system can lift different
weight by autonomously sending appropriate number of UAV depending on the
load. Experiments were conducted to determine the responsiveness of the system in
varying load weights. Experiment results showed that the developed system is
robust and scalable.

Full text available upon request to the author
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Article title: Object Detection Using Convolutional Neural Networks

Authors: Reagan L. Galvez, Argel Bandala, Elmer P. Dadios, Ryan Rhay P. Vicerra, et
al.

Conference title: TENCON 2018-IEEE Region 10 Conference

Abstract:

Vision systems are essential in building a mobile robot that will complete a certain
task like navigation, surveillance, and explosive ordnance disposal (EOD). This will
make the robot controller or the operator aware what is in the environment and
perform the next tasks. With the recent advancement in deep neural networks in
image processing, classifying and detecting the object accurately is now possible. In
this paper, Convolutional Neural Networks (CNN) is used to detect objects in the
environment. Two state of the art models are compared for object detection, Single
Shot Multi-Box Detector (SSD) with MobileNetV1l and a Faster Region-based
Convolutional Neural Network (Faster-RCNN) with InceptionV2. Result shows that
one model is ideal for real-time application because of speed and the other can be
used for more accurate object detection.

Full text available upon request to the author

Article title: Development of an Adaptive In-Pipe Inspection Robot with Rust
Detection and Localization

Authors: Julianne Diaz, Manuel I. Ligeralde, Micah Antoinette B. Antonio, Argel
Bandala, et al.

Conference title: TENCON 2018-IEEE Region 10 Conference

Abstract:

In response to addressing the issue of pipe quality checking, the researchers
developed an adaptive in-pipe inspection robot that is able to detect rust as well as
map the rust on the pipe network. The robot is traversed in a pipe network of
horizontal, vertical, elbow, and tee type with diameters of 8, 10 and 12 inches for all.
Hence, the test features the versatility, adaptability, and robustness of the robot. The
leg expansion of the robot is inspired by the scissors mechanism. On the other hand,
rust detection was done through a per pixel classification via image processing. To
effectively map the rust, checkpoints were used as a guide of the robot. Testing of the

robot were supported in both simulation and actual testing, wherein it yields a
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96.45% success rate on the site. Likewise, its rust detection program proved to be
successful with a high percentage accuracy of 99.18%. The localization on the other
hand yielded an accuracy of 85%. Given the obtained data and results, the
researchers were able to go beyond their target objective of 70%.

Full text available upon request to the author

Article title: Detection of Fonts and Characters with Hybrid Graphic-Text Plate
Numbers

Authors: Allysa Kate M. Brillanteas, Argel Bandala, Elmer P. Dadios, John Anthony
Cheng Jose

Conference title: TENCON 2018-IEEE Region 10 Conference

Abstract:

Philippine license plates have different plate styles and character fonts making the
plate character recognition challenging. This paper focuses on improving the
segmentation method to recognize characters of different formats of Philippine
license plates. The proposed system comprises of license plate classification,
character segmentation and character recognition. License plate series was classified
using color level of pixels in the image. Plate characters were segmented using 3-
Class Fuzzy Clustering with Thresholding and Connected Component Analysis and
were recognized using Template Matching. The system achieved an accuracy of 95%
and 70% for the 2003 plate series and 2014 plate series, respectively, having tested 20
license plates from each series.

Full text available upon request to the author

Article title: Design of a Fuzzy-Genetic Controller for an Articulated Robot Gripper
Authors: Jason Espafiola, Argel Bandala, Ryan Rhay P. Vicerra, Elmer P. Dadios
Conference title: TENCON 2018-IEEE Region 10 Conference

Abstract:

In this study, a fuzzy logic controller (FLC) was designed to manipulate an
articulated robot gripper. An idea from a previous study was utilized to enhance the
performance of the FLC using genetic algorithms by optimizing newly-introduced
coefficients in the membership functions of the FLC. The proposed controller was
applied on a robot gripper model in Simulink. All in all, the genetic algorithm was

able to come up with optimized parameters after an average of at least eight (8)
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generations and the proposed controller was able to follow the reference trajectory
more accurately than the simple fuzzy controller. Further research will be necessary
for physical implementation and possible improvement of the utilized genetic
algorithm.

Full text available upon request to the author

Article title: Vehicle Classification Using AKAZE and Feature Matching Approach
and Artificial Neural Network

Authors: Rhen Anjerome Bedruz, Arvin Fernando, Argel Bandala, Edwin Sybingco,
et al.

Conference title: TENCON 2018-IEEE Region 10 Conference

Abstract:

This research proposes a method in order to classify vehicles in a highly congested
roads , a robust technique for vehicle classification with low computational power
must be used. So, a proposed solution is to embed an AKAZE feature matching
extraction which is ran in an artificial neural network will be used. AKAZE was used
because it is faster than SIFT. The features extracted from the AKAZE algorithm will
be grouped according to the type of vehicle where it was used and be placed to an
Artificial Neural Network (ANN) for the training of the network itself. The results
yielded good for real-time Vehicle Classification.

Full text available upon request to the author

Article titlee Human Gesture Recognition Using Computer Vision for Robot
Navigation

Authors: Pocholo James Loresco, Argel Bandala

Conference title: 5th International Conference on Communication and Computer
Engineering (ICOCOE"2018)

Abstract:

Robot navigation is one of the significant requirements of human-computer
interaction (HCI). Gesture recognition in robots is the control of its movement by
gestures priori information. Gesture recognition methods employing wearable
technologies are usually not natural and not barrier-free in interaction. Existing
computer vision based gesture recognition required full body vector data

demanding higher computational complexity. This paper presented hand gesture
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recognition to navigate a robot using computer vision focused on the hand image
only. The system provided hand gesture recognition algorithms to control robot
navigation for 4 dynamic gestures, namely 'Go Left', 'Go Right', 'Go Backwards', and
'Go Forward' and 2 static gestures, namely 'Stop' and 'Turn around'. Tests gave a
high identification rate for hand gestures. Future work will involve implementing
the proposed gesture control along with other sensor technologies and other
computer vision algorithms to enable self-localization and positioning.

Full text available upon request to the author

Article title: Coverage Path Planning on Multi-Depot, Fuel Constraint UAV Missions
for Smart Farm Monitoring

Authors: Anton Louise De Ocampo, Argel Bandala, Elmer P. Dadios

Conference title: 2018 IEEE Region 10 Symposium

Abstract:

UAVs used in monitoring crop fields are flying higher than 6 meters and capture
telemetric data that provides information on the general condition of the plants in
the field. But, in order to obtain specific information on the actual conditions of the
plants based on individual morphological aspects, lower altitude monitoring, at
most 3 meters, is required. Low-altitude missions cover less than high-altitude and
requires UAVs to fly longer to cover more area. In this paper, an approach for multi-
depot, fuel constrained coverage path planning is presented. First, target coverage is
segmented into smaller regions based on the number of available charging depots.
Then, each region is further decomposed into multitude of cells with area equivalent
to the camera FOV when UAV is flying at 3 meters above the field. All possible
routes are generated and fed into evolutionary optimization in aim to identify the
optimal path considering the fuel constraints and availability of recharging depots.
The optimization yields a significant improvement in obtaining the route that will
provide the minimum distance that the UAV should traverse to cover the entire
Area-of-Interest. This approach proved to be useful for crop field monitoring using
UAVs.

Full text available upon request to the author

Article title: Development of an Adaptive Pipe Inspection Robot with Rust Detection
Authors: Argel Bandala, Jose Martin Maningo, John Anthony Cheng Jose, Arvin

Fernando, et al.
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Conference title: 2018 IEEE Region 10 Symposium

Abstract:

In response to addressing the issue of pipe quality checking, the researchers
developed an adaptive in-pipe inspection robot that is able to detect rust. The robot
is traversed in a pipe network of horizontal, vertical, elbow, and tee type with
diameters of 8, 10 and 12 inches for all. Hence, the test features the versatility,
adaptability, and robustness of the robot. As for the leg expansion of the robot, it is
inspired by the scissors mechanism that is achieved by using of linked, folding
supports in a crisscross pattern. In this paper, the traversing of the robot was
supported in both simulation and actual testing, wherein it yield a 97.2167% success
rate on the site. Likewise, Rust Detection proved to be successful with its high
percentage accuracy of 95%. Given the obtained data and results, the researchers
were able to go beyond their target objective of 70%.

Full text available upon request to the author

Article title: Vision-based traffic sign compliance evaluation using convolutional
neural network

Authors: Edison Roxas, Joshua N. Acilo, Ryan Rhay P. Vicerra, Argel Bandala, et al.
Conference title: 2018 IEEE International Conference on Applied System Innovation
(ICASI)

Abstract:

Manual monitoring of road signs compliance procedures are adapted by developing
countries. As effective as this method is, the amount of time and funds needed to
cover a large area is quite alarming. Thus, a need for a vision - based traffic sign
detection and recognition system. However, while a majority of researches using
machine vision focuses on the development of a robust real - time traffic sign
recognition system, researches addressing the issue of the sign compliance and
standardization is lacking.

Full text available upon request to the author

Article title: Vehicle classification method using compound kernel functions
Authors: Edison Roxas, Ryan Rhay P. Vicerra, Elmer P. Dadios, Argel Bandala
Conference title: 2018 IEEE International Conference on Applied System Innovation
(ICASI)

229



Specialized Philippine Enterprise Reference of Experts and Scientists Volume 5 No.1 June 2021

Abstract:

The focus of this paper is to explore the use of the Support Vector Machine (SVM)
classifier. Though several literatures have already discussed the idea of using this
method in vehicle classification, however, SVM accuracy is limited on the type of
Kernel function used. Each Kernel functions has their own characteristics and
limitations that is highly dependent on its parameter. Thus, in order to overcome
these limitations, a method of compounding Kernel function for vehicle classification
is hereby implemented.

Full text available upon request to the author

Article title: Cardiovascular health pre-diagnosis based on a BP profile using
Artificial Neural Network

Authors: Jackielyn G. Domingo, Sean Harvy S. Geronimo, Gavril Ryan N. Ochoa,
Argel Bandala, et al.

Conference title: 2017 IEEE 9th International Conference on Humanoid,
Nanotechnology, Information Technology, Communication and Control,

Environment, and Management (HNICEM)

Abstract:

This study describes the implementation of Artificial Neural Network Pattern
Recognition using Back-Propagation algorithm which can perform cardiovascular
health pre-diagnosis of a patient through a generated blood pressure profile. The
proponents gathered data from institutions that conduct Exercise Stress Testing,
specifically the Treadmill Stress Test. The data gathered were age, gender, height,
weight, blood pressure and heart rate readings and is considered as blood pressure
condition risk factor. They compose the 47 input parameters of the network and was
then divided into two - the training data and the testing data. This was put into a
database created using Microsoft Excel. The back-propagation neural network model
gives an accurate pre-diagnosis. The trained system gives an acceptable pre-
diagnosis in reference to the given diagnosis by the attending practitioner that
facilitated the collection of data.

Full text available upon request to the author

Article title: Design, fabrication, and testing of a semi-autonomous wheelchair
Authors: S. Karim, B. D. Que, A. Bandala, J. E. Que, et al.
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Conference title: 2017 IEEE 9th International Conference on Humanoid,
Nanotechnology, Information Technology, Communication and Control,

Environment, and Management (HNICEM)

Abstract:

This research project presents a semi-autonomous wheelchair that will move and
avoid obstacles autonomously while a remote control will be used to guide the
wheelchair in its path to the user. The wheelchair is equipped with two DC motors,
batteries, a transmitter-receiver pair (to relate to the remote control), and nine
ultrasonic sensors that is controlled by an Arduino microcontroller. The motors used
are 24VDC, 250W brushed DC motors, and are independently controlled based on
the input provided by the ultrasonic sensors and on-board receiver. The control
system implements algorithms in obstacle avoidance for the wheelchair and in the
path planning for the remote control. In the testing and performance evaluation,
factors such as response time, maneuverability, speed, turning radius, and
recommended maximum payload is measured and analyzed.

Full text available upon request to the author

Article title: Development of a text to braille interpreter for printed documents
through optical image processing

Authors: Joshua L. Dela Druz, Jonaida Angela D. Ebreo, Reniel Inovejas, Argel
Bandala, et al.

Conference title: 2017 IEEE 9th International Conference on Humanoid,
Nanotechnology, Information Technology, Communication and Control,

Environment, and Management (HNICEM)

Abstract:

This paper presents the development of an optical text to braille converter device for
aiding visually impaired individuals to read printed materials. This is a solution for
the lag or even failure of translating or printing the braille version of everyday
reading materials. The system utilized optical character recognition engine in which
an image of the text to be translated into braille is captured. The digitized texts are
then transferred electronically in a braille haptic device. This device are piezoelectric
based haptic system which is composed of several haptic pins arranged in a way to
resemble the braille writing system. Several experiments were conducted to

determine the performance of the system. The overall system reliability obtained
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was 95.68%. The system is also capable of processing speed of 1 word in 2 seconds.
The system performs at its best with a letter sized page reading material within the
range of 15 to 20 cm from the camera, with the camera positioned at 0 degrees.

Full text available upon request to the author

Article title: Path planning for mobile robots using genetic algorithm and
probabilistic roadmap

Authors: Robert Martin Cahanding Santiago, Anton Louise De Ocampo, Aristotle
Ubando, Argel Bandala, et al.

Conference title: 2017 IEEE 9th International Conference on Humanoid,
Nanotechnology, Information Technology, Communication and Control,

Environment, and Management (HNICEM)

Abstract:

Mobile robots have been employed extensively in various environments which
involve automation and remote monitoring. In order to perform their tasks
successfully, navigation from one point to another must be done while avoiding
obstacles present in the area. The aim of this study is to demonstrate the efficacy of
two approaches in path planning, specifically, probabilistic roadmap (PRM) and
genetic algorithm (GA). Two maps, one simple and one complex, were used to
compare their performances. In PRM, a map was initially loaded and followed by
identifying the number of nodes. Then, initial and final positions were defined. The
algorithm, then, generated a network of possible connections of nodes between the
initial and final positions. Finally, the algorithm searched this network of connected
nodes to return a collision-free path. In GA, a map was also initially loaded followed
by selecting the GA parameters. These GA parameters were subjected to explorations
as to which set of values will fit the problem. Then, initial and final positions were
also defined. Associated cost included the distance or the sum of segments for each
of the generated path. Penalties were introduced whenever the generated path
involved an obstacle. Results show that both approaches navigated in a collision-free
path from the set initial position to the final position within the given environment
or map. However, there were observed advantages and disadvantages of each
method. GA produces smoother paths which contributes to the ease of navigation of
the mobile robots but consumes more processing time which makes it difficult to

implement in real time navigation. On the other hand, PRM produces the possible
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path in a much lesser amount of time which makes it applicable for more reactive
situations but sacrifices smoothness of navigation. The presented advantages and
disadvantages of the two approaches show that it is important to select the proper
algorithm for path planning suitable for a particular application.

Full text available upon request to the author

Article title: Quality assessment of lettuce using artificial neural network

Authors: Ira Valenzuela, John Carlo Velasco Puno, Argel Bandala, Renann
Baldovino, et al.

Conference title: 2017 IEEE 9th International Conference on Humanoid,
Nanotechnology, Information Technology, Communication and Control,

Environment, and Management (HNICEM)

Abstract:

The critical features in yield forecasts determination are crop health and seasonal
progress. These serve as an indicator for the success of farming. Visual inspection
often produces a false assumption on the quality of the lettuce crop health. To
address this problem, a proposed solution is the development of a machine vision
system for the assessment of the quality of the lettuce crop. This system is composed
of two parts: application of digital image processing for the feature extraction of the
sample lettuce and implementation of the back propagation artificial neural network
for the self-learning classification of the system. ANN is a tool designed like a
human brain that can learn patterns and relationship based on the input data. Also,
backpropagation has been used because it has the capability to adjust its weights and
biases in increasing the efficiency of its learning. A total of 253 images were collected
and 70% of these were used for training the network, 15% fro validation and 15% for
testing. The developed system produced was able to classify the quality of the
lettuce with minimum relative error of 0.051.

Full text available upon request to the author

Article title: Integrative review of the development of a multi-object tracker from a
dual camera system in an unmanned aerial vehicle (UAV)

Authors: Jay Robert Del Rosario, Janela Assumpta L. Angeles, Aldwin Jerome P.
Cabebe, Argel Bandala, et al.
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Conference title: 2017 IEEE 9th International Conference on Humanoid,
Nanotechnology, Information Technology, Communication and Control,

Environment, and Management (HNICEM)

Abstract:

In the modern age, unmanned aerial vehicles are used in industries for a variety of
reasons ranging from surveillance uses to product deliveries. They are also used by
people for recreational purposes such as aerial photography or drone racing.
However, the capabilities of these UAVs are limited to merely recording and storing
the videos. This paper introduces the development of a quadcopter capable of multi-
object detection. It also explores the possibility of using a dual camera system for
extended range.

Full text available upon request to the author

Article title: Machine vision for rat detection using thermal and visual information
Authors: Georjean D. S. Brown, Argel Bandala, Carlo Enrico A. Latonio, Richard
Dean N. Oanes, et al.

Conference title: 2017 IEEE 9th International Conference on Humanoid,
Nanotechnology, Information Technology, Communication and Control,

Environment, and Management (HNICEM)

Abstract:

Pests, particularly rodents, are a major cause of problem to people because of the
deadly diseases it spreads and the damage it does on field crops as it decreases
billion worth of yield crop production in the Philippines. A detection measure to
help eradicate rats is proposed by the researchers to prevent future failures or
deficiencies in crop cultivation. Researchers developed a solution to this by
designing and developing a Machine Vision System using thermal and visual
identification for rodent identification. Thermal imaging uses infrared imaging to
detect and record only thermal temperature patterns emitted by an object whereas
visual imaging record videos exposed to good lighting and has not been configured
for dark environment tracking. The rat detection accuracy of both individual
cameras were recorded for data comparison and researchers proved that the use of a
thermal camera arise to results that are more accurate than with the use of a visual
camera.

Full text available upon request to the author
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Article title: Multi-view multi-object tracking in an intelligent transportation system:
A literature review

Authors: Jay Robert Del Rosario, Argel Bandala, Elmer P. Dadios

Conference title: 2017 IEEE 9th International Conference on Humanoid,
Nanotechnology, Information Technology, Communication and Control,

Environment, and Management (HNICEM)

Abstract:

A comprehensive and interdisciplinary review of notable literatures conducted were
topic closely related to object detection and surveillance, mainly vehicle tracking.
This survey of literature is focus on multi view vision system in various platform
like: static and dynamic cameras.

Full text available upon request to the author

Article title: Fuzzy-based fault-tolerant control of Micro Aerial Vehicles (MAV) — A
preliminary study

Authors: Mark Lester F. Padilla, Selwyn Jenson C. Lao, Renann Baldovino, Argel
Bandala, et al.

Conference title: 2017 IEEE 9th International Conference on Humanoid,
Nanotechnology, Information Technology, Communication and Control,

Environment, and Management (HNICEM)

Abstract:

Unmanned Aerial Vehicles (UAV) has gained popularity in the past decades. This
has been widely used throughout the world in the fields of military, surveillance,
agriculture, and construction. One of the main problems in Micro Aerial Vehicles
(MAV), typically smaller version of UAV, is its ability to detect and tolerate faults
inside the system. In this paper, a Fault-Tolerant Control (FTC) will be developed
using fuzzy logic and uses battery percentage and degree of ability to hover as the
crisp inputs. The fuzzy logic will use five and three membership functions for the
Battery Percentage and Degree of Ability to Hover respectively. The output of the
controller will be the degree of ability to continue a certain mission. Further studies
can include other constraints such as mapping efficiency where neural networks and
deep learning can be associated. Thus, making a hybrid system.

Full text available upon request to the author
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Article title: Real-time vehicle detection and tracking using a mean-shift based blob
analysis and tracking approach

Authors: Rhen Anjerome Bedruz, Edwin Sybingco, Argel Bandala, Ana Riza
Fernandez Quiros, et al.

Conference title: 2017 IEEE 9th International Conference on Humanoid,
Nanotechnology, Information Technology, Communication and Control,

Environment, and Management (HNICEM)

Abstract:

Implementing computer vision on traffic scenarios are one of the most widely sought
area in the field of vision research. In dealing with the surveillance in traffic
scenarios, every vehicle in the scene must be observed which results to problem
arising from instances whenever the traffic density in an area is high due to
occlusion caused by the large number of vehicles being observed. Thus, this paper
proposes a vehicle detection and tracking algorithm whose main purpose is to detect
and track vehicles entering an intersection and track them robustly in real-time. The
algorithm which was used is a blob analysis and tracking based on a mean-shift
kernel. The blob approach acts as the main tracking and will use the mean-shift in
the event of blob merging or occlusion. In this paper, the proposed tracking method
is tested using a CCTV camera on an intersection with high traffic density to
illustrate the capability of solving occlusion and observe the robustness of the
algorithm in the scene. The results show that the proposed system successfully
tracks the vehicles during and after occlusion with other vehicles or other types of
objects in the scene.

Full text available upon request to the author

Article title: Usage prediction of appliances in filipino households using Bayesian
algorithm

Authors: Ian Joseph ]. Pastorfide, Jua Franco M. Revilla, Chantel Kim D. Santos,
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Abstract:
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The standby power accumulated after some time contributes to the wasted energy of
a household and can be noticeable in a home's power consumption. In this study, the
group aims to devise a standby power management system that is able to adapt
constantly with one's changing lifestyle. To know the appliances available in
households, a survey with 230 respondents was conducted and the most common
appliances were taken into consideration. The power measurements of the
appliances were also recorded using a power meter. The data log was conducted by
members of different households for the activation of the appliances, the users, and
the occupancy of the household. The mentioned factors from the usage log was then
used on the Bayesian algorithm, which was used to calculate the probability of usage
of the appliances. This learning prediction, in addition, to a power management
system will minimize the power consumed by appliances in standby mode, thus
saving energy and income.

Full text available upon request to the author

Article title: Design of a fuzzy logic controller for a vent fan and growlight in a
tomato growth chamber

Authors: Arvin Fernando, Argel Bandala, Laurence A. Gan Lim, Maglaya Archie, et
al.

Conference title: 2017 IEEE 9th International Conference on Humanoid,
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Environment, and Management (HNICEM)

Abstract:

In this paper, a fuzzy logic controller was design and develop to control the
temperature, relative humidity and Carbon Dioxide (CO 2 ) inside the prototype
tomato growth chamber. The model was develop to automatically adjust the inside
parameters to obtain the optimum tomato plant environment condition. The growth
chamber fuzzy logic controller was modeled using the MATLAB fuzzy logic tool
box. In this research we design a fuzzy logic controller (FLC) to control the
environment parameters in the growth chamber. In order to provide the most
suitable conditions for the growth of the tomato plant and might minimize energy
consumption.

Full text available upon request to the author
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Article title: Quadrotor system for gathering discomfort index and amount of air
pollutants

Authors: Junlae Cheong, Rohit P. Nihalani, Noel B. Paulino, Argel Bandala, et al.
Conference title: 2017 IEEE 9th International Conference on Humanoid,
Nanotechnology, Information Technology, Communication and Control,

Environment, and Management (HNICEM)

Abstract:

One can often feel some form of discomfort when going outdoors either from the
heat or from the pollutants present in the air such as humidity, temperature, and the
presence of air pollutants such as carbon monoxide and particulate matter. In the
national setting, there has not been much awareness of the factors of discomfort yet
these still prevail. The proposed solution for this problem is a system that is able to
measure different parameters of discomfort. To provide safety for the measurer and
the mobility of the system, the group has implemented the system on an unmanned
aerial vehicle, specifically, a quadrotor. Here, the controller can manipulate the
quadrotor system to go up at a desired altitude for measurements. This has been
tested quarterly during the daytime and is able to maintain 85% accuracy but during
testing, this may not be the case since there are other external factors that can affect
the measurements such as the input power and wind. An Android application has
been developed for the purpose of updating and viewing the data recorded.

Full text available upon request to the author

Article title: Artificial neural network model for solar resource assessment: An
application to efficient design of photovoltaic system

Authors: Robert Martin Cahanding Santiago, Argel Bandala, Elmer P. Dadios
Conference title: TENCON 2017-IEEE Region 10 Conference

Abstract:

The power output of solar energy conversion facilities such as photovoltaic systems
is highly dependent and proportional to the amount of solar radiation absorbed on
the collecting surface. In order to have an efficient design of these systems, it is
essential to perform solar resource assessment on the intended location prior to
installation. Advancements in computational intelligence led to applications of
artificial neural networks for solar resource assessment which outperforms existing

empirical models in terms of speed and accuracy and overcomes the cost of using
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expensive solar radiation sensors. In this study, a single recurrent or feedback
network is developed and assessed for efficacy in estimating the daily sum of solar
radiation in the Philippines using meteorological data such as daily sum of sunshine
duration, daily mean air temperature, daily mean air pressure, and daily mean air
humidity. The collected data used in this study were obtained for the year 2014 from
the Bureau of Soils and Water Management (BSWM) Agro-meteorological Station
Lufft sensors in three locations: (1) Tanay, Rizal, (2) Barili, Cebu, and (3) Sto. Tomas,
Davao del Norte. The developed model responded with mean squared error (MSE)
values of 0.1491, 0.1679, and 0.2297 and regression values of 0.9146, 0.9313, and
0.9277 for the training, validation, and testing phases. The error histogram also
shows that low values of error exist for each dataset and most errors fall between the
ranges of -0.4581 to 0.5646. Results may further be improved by having larger data
for training, validation, and testing phases for the neural network which can make
the model more robust for larger variations in the weather patterns.

Full text available upon request to the author

Article title: Rust detection using image processing via Matlab

Authors: Julianne Diaz, Manuel I. Ligeralde, John Anthony Cheng Jose, Argel
Bandala

Conference title: TENCON 2017-IEEE Region 10 Conference

Abstract:

This research attempted to create a program that is capable of detecting rust through
image processing. Image processing is known for the manipulation of image through
quantizing the image itself in matrix form. Through this quantization, it gives
opportunity to not only manipulate the image but also detect a particular subject on
the image as well, such as rust. Through setting the threshold values and the use of
edge detection and segmentation, rusts on the image can be detected. The threshold
values will set the parameters and characterize what a rust is. The edge detection
will check for the sudden changes of colors in the images. The segmentation will
then determine the colors on the image. The results in the edge detection and
segmentation will be integrated to determine the rust on the image. The results of
the program yield a success rate 90% in detecting rust on images with rusts and did
not obtain any errors on images with no rust.

Full text available upon request to the author
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Article title: Development and implementation of swarm sweep cleaning protocol
for quadrotor unmanned aerial vehicle (QUAV) swarm

Authors: Christian Kyle Y. Fermin, Arthur Lanz L. Imperial, Karlo Feliper D. L.
Molato, Argel Bandala, et al.

Conference title: TENCON 2017-IEEE Region 10 Conference

Abstract:

This study aims to implement the SWEEP cleaning protocol in a swarm of flying
robots. The dynamic cleaners' problem is one of the most popular application of
swarm intelligence. The swarm is tasked to cover the target area in an optimized
manner. It starts with an area where in a contamination spreads. The swarm is
tasked to decontaminate the area and suppress the contamination. The accuracy and
speed of cleaning is measured in static and dynamic contamination spreading with
varying spreading time. Also, swarm members are increase in the given conditions.
Experiment shows that there is an average decrease in cleaning time of 12.87% for
every increase in swarm member number. The accuracy of the system is at cleaning
the area is 89.8%. The completion of this research paves the way for several real life
applications. Some of this will include search and rescue, target searching, and
surveillance operations.

Full text available upon request to the author

Article title: A kNN-based approach for the machine vision of character recognition
of license plate numbers

Authors: Ana Riza Fernandez Quiros, Rhen Anjerome Bedruz, Aaron Parayno Uy,
Argel Bandala, et al.

Conference title: TENCON 2017-IEEE Region 10 Conference

Abstract:

This research proposes to automate the plate recognition process by installing an IP
camera on a road and analyzing the video-feed to capture the vehicles along that
road. The contours of the characters in a given plate image are detected, violated and
isolated from the parent image. This results to segmented characters. Each of the
characters are identified using a k nearest neighbors (kNN) algorithm. The kNN
algorithm was trained using different sets of training data containing 36 characters

each. The algorithm was tested on the previously segmented characters. The
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simulations show that an accuracy of 87.43% was achieved for the plate recognition
algorithm using kNN at k = 1. Compared against existing character recognition
techniques such as artificial neural networks (ANN), the difference in the accuracy is
minimal. Moreover, the average processing time was 0.034 s.

Full text available upon request to the author

Article title: Development of a biomorphic and hyper-redundant caecilian based
robots

Authors: Karl Fabico, Jan Karlo M. Hernandez, Simon Joseph P. Plata, Argel Bandala,
et al.

Conference title: TENCON 2017-IEEE Region 10 Conference

Abstract:

This paper presents the development and design of a mobile multilink robot.
Because of its multilink property, snake robots are appropriate in tight and hard to
reach places. This is robot is intended to be deployed in such areas specifically in
disaster rubbles. The robot is composed of 10 segments each of which has one degree
of freedom. The robot is equipped with proximity sensors for obstacle detection and
IMU for orientation sensing. In front of the robot, a wireless camera is attached so
that the environment where the robot operates is viewed by the base controller.
Experiments showed that the movement algorithm which follows the snake's
biological motion is successfully implemented with a maximum movement velocity
of 70cm/s. The maximum climb height is 22cm. This study demonstrates the
effectiveness of the snake robot in different terrain with obstacles and small obstacle
gaps.

Full text available upon request to the author

Article title: Localization of license plates using optimized edge and contour
detection technique

Authors: Ana Riz Fernandez Quiros, Then Anjerome Bedruz, Aaron Parayno Uy,
Argel Bandala, et al.

Conference title: TENCON 2017-IEEE Region 10 Conference

Abstract:
There are a lot of existing studies in the field of plate detection. However, most of

them focused on using still images and only a few have applied the process on video
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streams. This research proposes to automate the plate detection process by the use of
intelligent transport system through image processing techniques such as edge
detection and contour matching. The region of interest of the vehicle image was
reduced to the lower half since statistically, license plates were located on the bottom
half of a vehicle to improve the computational complexity of the system. The edges
of the vehicle image were computed, from which contours were calculated. The
detected contours were filtered based on three parameters - area, aspect ratio and
diagonal. The results show that the system achieved 96.67% accuracy.

Full text available upon request to the author

Article title: Obstacle avoidance algorithm for swarm of quadrotor unmanned aerial
vehicle using artificial potential fields

Authors: Reagan L. Galvez, Gerard Ely Ucab Faelden, Jose Martin Maningo, Argel
Bandala, et al.

Conference title: TENCON 2017-IEEE Region 10 Conference

Abstract:

Unmanned aerial vehicle that is moving from one place to another needs to have a
real-time obstacle avoidance controller to prevent collisions in the obstacles around
it. In this paper, the concept of artificial potential field is proposed to implement
obstacle avoidance in swarm of quadrotors. This is based on the assumptions that
the target and obstacle will introduce a certain force that will direct the robot to its
destination. The effectiveness of this method was tested in a computer simulation
and verified using real quadrotors.

Full text available upon request to the author

Article title: Road lane reconstruction using vision — based macro block spatial
predictions

Authors: Edison Roxas, Rhay Rhay P. Vicerra, Arvin Fernando, Argel Bandala, et al.
Conference title: TENCON 2017-IEEE Region 10 Conference

Abstract:

Vision - based road lane detection and reconstruction is a very common interest in
the field of computer vision (CV). It has numerous application ranging from
autonomous vehicle to driver assist and support systems technology. These

researches are always focusing on both accuracy and complexity of the system's
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output; however, none of these uses Macro Block (MB) method. This paper
introduces the characteristics of MB method used for spatial road lane detection and
reconstruction subjected to different environment conditions; different MB size; and

different function approximations.

Article title: Optimization of Photosynthetic Rate Parameters using Adaptive Neuro-
Fuzzy Inference System (ANFIS)

Authors: Ira Valenzuela, Renann Baldovino, Argel Bandala, Elmer P. Dadios
Conference title: 2017 International Conference on Computer and Applications
(ICCA)

Abstract:

Crop growth is greatly affected by light intensity, temperature and CO 2
concentration. The combinations of these factors are considered in growing crops. In
this study, a system was developed using adaptive neuro-fuzzy inference system for
the prediction of the photosynthetic rate of lettuce crop based on the temperature,
light intensity and CO 2 . A fuzzy inference system is designed to generate the rules
for the fuzzy logic where inputs of these are from the output of the trained neural
network. Based on the result, the system was able to predict the photosynthetic rate
of the lettuce crop based on the three input parameters. The RMSE value for the
ANFIS model was found to be 2.7843e-05.

Full text available upon request to the author

Article title: Vehicle detection and tracking using corner feature points and artificial
neural networks for a vision-based contactless apprehension system

Authors: Robert Kerwin Dela Cruz Billones, Argel Bandala. Edwin Sybingco,
Laurence A. Gan Lim, et al.

Conference title: 2017 Computing Conference

Abstract:

Blocked intersections have been a contributing factor in the city-wide traffic
congestion, especially in metropolitan cities. This research study aims to develop a
better traffic violations management system in city-road intersections by using a
machine vision system that automatically identifies and tags traffic violations

committed in an intersection. The proposed system have three main sub-systems

243



Specialized Philippine Enterprise Reference of Experts and Scientists Volume 5 No.1 June 2021

which are the video capture, video analysis, and output sub-systems. This study
presents the development and results of a vehicle detection and tracking system
using corner feature point detection and artificial neural networks for the vision-
based contactless traffic violations apprehension system. This detection and tracking
system serves as the front-end processing in the video analysis sub-system.
Experiments were conducted for different corner feature-points detection algorithm:
Harris, Shi-Tomasi, and Features from Accelerated Segment Test (FAST). The results
showed that in the testing phase Harris-ANN have 89.09% accuracy, Shi-
TomasiANN have 88.48%, and FAST-ANN have 90.30% accuracy.

Full text available upon request to the author

Article title: Automated vehicle class and color profiling system based on fuzzy
logic

Authors: Aaron Christian P. Uy, Rhen Anjerome Bedruz, Ana Riza Fernandez
Quiros, Argel Bandala, et al.

Conference title: 2017 5th International Conference on Information and

Communication Technology (ICoIC7)

Abstract:

The study proposes an automated vehicle class and color profiling system to
specifically have distinct information on any apprehended car in an intelligent traffic
system. The problem arises from the fact that traffic enforcers are sometimes
unreliable with apprehending cars due to the lack of information on the violator. The
solution is an automated system which consists of background difference method,
and fuzzy logic to classify these violators. The general process is as follows: a capture
picture from a traffic CCTV camera is subjected to a car detection process, and then
the fuzzy inference systems are run to find the class and color of the car, and finally
display a cropped picture of it along with the said descriptions. The automated car
profiling system was found to have an accuracy of 99.391% for the classification
process while 98.580% for the color profiling process. These results show that the
algorithm is well-suited for a reliable implementation on intelligent traffic system.

Full text available upon request to the author

Article title: Fuzzy-based Decision Support System for Smart Farm Water Tank

Monitoring and Control
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Authors: John Dela Cruz, Renann Baldovino, Francisco Culibrina, Argel Bandala, et
al.
Conference title: 2017 5th International Conference on Information and

Communication Technology (ICoIC7)

Abstract:

Water is considered as the blood of the irrigation system. It is a basic necessity in
farms so as to have a high amount of production. For some farms located in higher
elevation, electric motor pump is being used to collect water from underground
reservoir. Since electric motor pumps will be used, electric consumption issue is also
a concern. Proper allocation of available resources is one of the main issues for smart
farm. In this paper, the authors proposes the consideration of using of a Fuzzy-based
Decision Support System (FDSS) in the Water Tank Monitoring and Control
Subsystem (WTMCS) of the Smart Farm Automated Irrigation System (SFAIS) based
on the following: (1) water level in the tank storage connecting the motor pump and
the irrigation pipes, and (2) availability of electricity from a power source with
limited amount of energy available. MATLAB simulations, via Fuzzy Logic Toolbox
of Simulink, were done to verify the feasibility of the proposed system before the
actual implementation.

Full text available upon request to the author

Article title: Water usage optimization of Smart Farm Automated Irrigation System
using artificial neural network

Authors: John Dela Cruz, Renann Baldovino, Argel Bandala, Elmer P. Dadios
Conference title: 2017 5th International Conference on Information and

Communication Technology (ICoIC7)

Abstract:

Limited water resources had become the main constraint to be considered in
farming. Optimizing this has become one of the interests in researches relating to
precision agriculture. In this paper, the researchers use Neural Network in
optimizing the water usage in the smart farm by incorporating it to the proposed
Smart Farm Automated Irrigation System (SFAIS) by implementing an expert
system. Simulations were done using the MATLAB Neural Network toolbox and
results show that neural network is a useful tool.

Full text available upon request to the author
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Article title: Multiple objective optimization of LED lighting system design using
genetic algorithm

Authors: Robert Martin Cahanding Santiago, John Anthony Cheng Jose, Argel
Bandala, Elmer P. Dadios

Conference title: 2017 5th International Conference on Information and

Communication Technology (ICoIC7)

Abstract:

In order to maximize the advantages of LED lighting systems for controlled
environment agriculture (CEA), several considerations must be taken into account
such as the achievement of required daily light integral (DLI), uniform light
distribution over the plant growing area, and minimize the investment and
operating costs associated with the lighting system. This study aims to apply the
multiple objective optimization of genetic algorithm in designing a lighting system
that meets the mentioned objectives. The optimization variables, number of bits per
variable and maximum number of iterations are fixed parameters tuned to the
requirements of this application and the population size, mutation rate, and selection
rate are genetic parameters for explorations. Results of the algorithm suggest the use
of a number of LED lamps that is 31.25% lower than the maximum number of lamps
that may be used in the plant growing area and, consequently, reduce the investment
and operating costs while maintaining the required light integral capacity and
uniformity. This and other studies that aim to develop and optimize LED lighting
systems open more possibilities and promote the technology for controlled
environment. Moreover, control and optimization of agricultural practices can lead
to better plant quality and production even on locations and periods that they do not
usually grow.

Full text available upon request to the author

Article title: Obstacle Avoidance for Quadrotor Swarm Using Artificial Neural
Network Self-Organizing Map

Authors: Argel Bandala, Jose Martin Maningo, Gerard Ely Ucab Faelden, Reiichiro
Christian S. Nakano, et al.

Conference title: 2015 International Conference on Humanoid Nanotechnology,
Information Technology, Communication and Control, Environment and
Management (HNICEM)
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Abstract:

Swarm operation in Unmanned Aerial Vehicles is an emerging technology which has
numerous uses. It can be used in industrial, agricultural, and even military
applications. However, it must be able to perform formations for it to be effective.
Also, countermeasures must be made by the swarm to account for certain
obstructions that are present in the environment. This paper aims to address this
issue by implementing an artificial neural network self-organizing map to give the
correct coordinates to each swarm individual such that the swarm formation would
be present in the given space while avoiding the obstructions present. Testing would
include subjecting the system to three different obstruction patterns in a given 3D
space. The results showed that for all cases, the swarm was able to avoid all the

obstructions.

Full text available upon request to the author

Article title: Philippine vehicle plate localization using image thresholding and
genetic algorithm

Authors: Rhen Anjerome Bedruz, Edwin Sybingco, Argel Bandala, Ana Riza
Fernandez Quiros, et al.

Conference title: TENCON 2016-2016 IEEE Region 10 Conference

Abstract:

This paper proposes a vehicle plate localization method using genetic algorithm
integrated with image thresholding. Image thresholding outputs a value which
varies on the time the image is captured. Genetic algorithm on the other hand,
executed the license plate region detection of the digital image which depends on the
set-level of the image threshold values obtained. Using the proposed algorithm, it
was shown how the algorithm was effective on finding the plate location in a given
image. Results show that the different parameters tested were successful and
converges to a point where the plate locations can be located. The algorithms were
tested on an image of a vehicle equipped with a license plate on its frontal view
tested on a large number of trials. The genetic algorithm initialized 2000
chromosomes as its initial population and a fixed generation’s count of 100. It was

observed that the time it took for the program to locate the plate is about 3 seconds.
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Another finding observed is that by varying the initial chromosome count and
generation count will lead to longer computation time with increased accuracy. On
the contrary, if the initial values were lessened, computation time will be less but the
accuracy lessen. Results show that this plate localization technique successfully
locates the plate and may be calibrated depending on the time of analysis.

Full text available upon request to the author

Article title: Machine vision of traffic state estimation using fuzzy logic

Authors: Ana Riza Fernandez Quiros, Rhen Anjerome Bedruz, Aaron Parayno Uy,
Argel Bandala, et al.

Conference title: TENCON 2016-2016 IEEE Region 10 Conference

Abstract:

One of the problems encountered by motorists are congested roads. Current
technology cannot easily broadcast the information about which roads are heavily
congested and which are not to the motorists. As such, planning of the route to take
to their destinations is compromised. This paper proposes a fuzzy logic method
approach to the estimation of the traffic state of a road. Images from IP cameras
installed in different roads can be used to determine the state of the traffic in an area
at any point in time. The vehicles within the image are needed to be detected first via
edge detection. As the vehicles are detected within the image, so are their position
and size with respect to the whole image are obtained. As such, three different
parameters namely vehicle density, distance between neighboring vehicles and
vehicle sizes can be computed. Using these three parameters, a fuzzy logic system
can be created. Three degrees of intensity for each parameter was used, creating 27
rules. The center of gravity method was used to defuzzify the traffic density
parameter. Based on the results, the designed algorithm was able to identify six
different road images of different traffic states accurately.

Full text available upon request to the author

Article title: Formation control in quadrotor swarm aggregation using Smoothed
Particle Hydrodynamics

Authors: Jose Martin Maningo, Gerard Ely Ucab Faelden, Reiichiro Christian S.
Nakano, Argel Bandala, et al.

Conference title: TENCON 2016-2016 IEEE Region 10 Conference
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Abstract:

This paper uses the Smoothed Particle Hydrodynamics technique to perform
formation control of quadrotor swarms. The swarm is to be modelled to behave like
water. A simple aggregation behavior is exhibited with certain primitives that act as
obstacles to force formations from the swarm. Different primitives are implemented
to manifest various formations. Results show that SPH outperforms APF by a
margin of 7.31% for a cubic container primitive and by a margin of 27.81% for a
spherical target enclosure primitive. Formation control was successfully
implemented using Smoothed Particle Hydrodynamics and is proven to be more
efficient than the benchmark algorithm.

Full text available upon request to the author

Article title: Automated traffic violation apprehension system using genetic
algorithm and artificial neural network

Authors: Aaron Parayno Uy, Ana Riz Fernandez Quiros, Rhen Anjerome Bedruz,
Argel Bandala, et al.

Conference title: TENCON 2016-2016 IEEE Region 10 Conference

Abstract:

Developing countries face the problem of crowded and congested roads because of
inefficient implementation of traffic rules. Motorists ignore the rules because they are
not apprehended and can get away easily. This paper proposes an intelligent traffic
system that is able to automatically detect and apprehend traffic violators,
specifically motorists who either swerve or block the pedestrian lane. The system is
designed by integrating three processes: violation detection, plate localization and
plate recognition. The violation detection and plate localization were realized using
genetic algorithm while the plate recognition process was performed using an
artificial neural network. The recognition of the plate number is highly dependent on
the position of the detected vehicle with respect to the camera. Thus, the recognized
plate number will only be supplementary information about the violator; the
physical attributes of the vehicle which is captured by the violation detection process
will be the main information on the violator. Based on the results of 48 images tested,
the overall system was able to detect the mentioned violations and to identify the
plate number of the vehicles that were detected as traffic violators, with an average

accuracy of 90.67 %, and program runtime of 1.34 seconds.
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Full text available upon request to the author

Article title: Implementation of swarm aggregation in quadrotor swarms using an
artificial potential function model

Authors: Gerard Ely Ucab Faelden, Jose Martin Maningo, Reiichiro Christian
Nakano, Argel Bandala, et al.

Conference title: TENCON 2016-2016 IEEE Region 10 Conference

Abstract:

Swarm robotics is one of the novel approaches being explored in multiple quadrotor.
It aims to mimic social behaviors of animals and insects. This paper presents the
physical implementation of the swarm behavior aggregation in a quadrotor swarm.
It is implemented over a quadrotor swarm testbed that makes use of external motion
capture cameras. The completed algorithm makes use of the artificial potential
function model with a linear attraction and bounded repulsion. Results show
successful demonstration of the aggregation algorithm with minimal error in
position. It is tested for an increasing number of quadrotors and errors are seen to
increase with swarm size. Results show an error of 3.293 cm from the individual
target position for aggregation. It also shows and average aggregation speed of 1.896
secs for all test while having an increase in aggregation speed of about 1.772 sec per
increase in swarm size. The time in aggregate is seen to be at an average of 98.5405%
of the time. All the tests show successful demonstration of the swarming behavior
which can now mark the start of development of implementation of more complex
swarming behaviors.

Full text available upon request to the author

Article title: Intelligent system architecture for a vision-based contactless
apprehension of traffic violations

Authors: Robert Kerwin Dela Cruz Billones, Argel Bandala, Edwin Sybingco,
Laurence A. Gan Lim, et al.

Conference title: TENCON 2016-2016 IEEE Region 10 Conference

Abstract:
The paper presents an intelligent system architecture for detecting traffic violations
based on vision. This study aims to better manage traffic conditions in block

intersections by employing a computer vision system that facilitates the
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identification of traffic violations committed in the road intersection. The
architecture includes three sub-system: video capture sub-system, intelligent
operating architecture (IOA) sub-system, and output sub-system. The IOA manages
different algorithms to recognize traffic violations. The algorithms developed are
vehicle detection and tracking, plate number localization, plate character
recognition, and traffic violations identification. The traffic violations addressed in
this study are number coding, over-speeding, and swerving. The research study is in
the initial phase of development, and the experiment results showed that optical
character recognition have 86.11% accuracy and speed measurement have 88.45%
accuracy.

Full text available upon request to the author

Article title: Implementation of Varied Particle Container for Smoothed Particle
Hydrodynamics-Based Aggregation for Unmanned Aerial Vehicle Quadrotor Swarm
Authors: Argel Bandala, Gerard Ely Ucab Faelden, Jose Martin Maningo, Reiichiro
Christian S. Nakano, et al.

Conference title: 2016 IEEE/RS] International Conference on Intelligent Robost and
Systems (IROS)

Abstract

The property of the Smoothed Particle Hydrodynamics (SPH) method of being mesh
free, adaptable and sui table for tracking of individual particles makes it appropriate
for approximating swarm behaviors for multi-agent robotics applications. The
researchers modeled each of the swarm robots as SPH particles and then subjected
them to external forces to exhibit aggregation and force certain formations. The
external forces subjected to the SPH particles are gravity forces and container
constraints . The containers explored in the study are simple geometrical primitives:
sphere and cube . Computer simulations were done to show how SPH can facilitate
in forcing swarm formations with the help of bounding primitives. Algorithm
benchmarking was done to show how well SPH performs. Results show that SPH
performs better than the benchmark algorithm by a margin of 0.703 and 1.016 units
for the two set-ups, respectively. Actual robot implementation was also done to
verify the effectivity and viability of the proposed algorithm in exhibiting the
aggregation behavior. After 15 seconds of system run time, the interparticle distance

and motion accuracy reached 96.93% and 91.14%, respectively.
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Full text available upon request to the author

Article title: Utilization of Sensor Network for Combustible Gas Detection and
Monitoring Implemented in Household

Authors: Argel Bandala, Kenneth V. Balmes, James Matthew T. Chua, Mary Anne O.
De Jesus, et al.

Conference title: 2015 IEEE Region 10 Humanitarian Technology Conference

Abstract

Human negligence and ignorance concerning LPG handling can cause serious risks
which may lead to fire and explosion. This study aims to create an automated system
that intervenes human processes and implements necessary precautions based on
the current state of the concerned area. The fulfillment of this study has produced a
small scale system capable of detecting LPG concentration within the accuracy range
of 85% to 100%. Results of this study shows that after detecting LPG in the
environment, the system then implements specified action and notification
procedures with 100% accuracy, thus preventing LPG leakage hazards to aggravate.

Full text available upon request to the author

Article title: A Comparative Study of Swarm Foraging Behaviors; Trophallaxis, Task
Allocation and Pheromone

Authors: Argel Bandala, Ryan Rhay P. Vicerra, Elmer P. Dadios

Conference title: 2015 International Conference on Humanoid Nanotechnology,
Information Technology, Communication and Control, Environment and

Management (HNICEM)

Abstract

A group of algorithms enhancing such collective behavior is inspired by the animals
working together as a group such as ants, bees, and etc. In connection, swarm is
defined as a set of two or more independent homogeneous or heterogeneous agents
acting upon a common environment in a coherent fashion which generates emergent
behavior. The development of artificial swarms or robotic swarms has attracted a lot
of researchers in the last two decades including pheromone, trophallaxis and task
allocation algorithms. However among these swarm based algorithms, the most
efficient in terms of group performance, efficiency and interference in collecting the

dusts or objects in an environment with variable terrains. With this, the researchers
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see the need to develop a swarm simulation platform that would compare the
swarm- behavior-based algorithms for an ideal use of robots in different
environments in dust collection.

Full text available upon request to the author

Article title: Color Quality Assessment of Coconut Sugar Using Artificial Neural
Network (ANN)

Authors: Argel Bandala, Aaron Aquino, Mary Grace Ann Bautista, Elmer P. Dadios
Conference title: 2015 International Conference on Humanoid Nanotechnology,
Information Technology, Communication and Control, Environment and
Management (HNICEM)

Abstract

This paper presents a simple color recognition algorithm using digital image
processing techniques and pattern recognition to eliminate the subjectiveness of
manual inspection of the quality of coconut sugar based on Philippine National
Standard. The image processing was built using MATLAB functions through RGB
acquisition. The Backpropagation Artificial Neural Network was used in this project
to enhance the accuracy and performance of image processing. The database of the
network involved 300 images and 70% of these were used for training the network,
15% for validation and 15% for testing.

Full text available upon request to the author

Article title: Obstacle Avoidance of Hybrid Mobile-Quadrotor Vehicle With Range
Sensors Using Fuzzy Logic Control

Authors: Argel Bandala, Ryan Rhay P. Vicerra, Elmer P. Dadios

Conference title: 2015 International Conference on Humanoid Nanotechnology,

Information Technology, Communication and Control, Environment and
Management (HNICEM)

Abstract

This study presents a fuzzy logic based approach to a hybrid mobile quadrotor
vehicle that is able to perform goal seeking and obstacle avoidance, given that the
obstacles are nonmoving and are along a fixed path. Two range sensors will be used
to construct the input variable of the fuzzy logic control. The algorithms are

developed to achieve goal position while avoiding obstacles. Simulations are
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conducted and the efficiency of the results using the method is proved using
MATLAB.

Full text available upon request to the author

Article title: Predicting the motion of quadrotor using neural network

Authors: Argel Bandala, Reagan L. Galvez, Elmer P. Dadios

Conference title: 2015 International Conference on Humanoid Nanotechnology,
Information Technology, Communication and Control, Environment and
Management (HNICEM)

Abstract

Accurate control of quadrotors movement is a challenging task. One must have a
reliable controller that will manipulate the speed of each motors. It is also important
to study the effect of voltage to the motor speed. This paper will use neural network
to predict the rolling and pitching motion of the quadrotor based on the voltage
inputs of each motor. It will also determine the net force along z-axis acting at the
center of mass of the quadrotor. The neural network is a computer algorithm that
mimics the biological structure of neurons (nerve cell) and a powerful tool
commonly used in fitting a function, pattern recognition, face recognition, clustering
and optimization.

Full text available upon request to the author

Article title: A Multiple Level MIMO Fuzzy Logic Based Intelligence for Multiple
Agent Cooperative Robot System

Authors: Argel Bandala, Ryan Rhay P. Vicerra, Kanny Krizzy A. David, Angelo
Rejaba dela Cruz, et al.

Conference title: 2015 IEEE Region 10 Conference (TENCON 2015)

Abstract

Fuzzy Logic is a many valued logic and it is very similar to human reasoning which
is not binary. It uses approximate measures rather than exact, making it suitable for
linguistic variable and analysis. It has been applied to many applications in artificial
intelligence, control and robotics. In this paper, the authors develop an artificial
intelligence using multiple fuzzy logic for a dynamic multiple agent robot system.
The system is made up of multiple robots with multiple identity assignment; which

means that each robot will have its distinct behavior. In order to design pure fuzzy
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logic artificial intelligence, we used fuzzy logic block in different parallel and series
configuration making giving it multiple fuzzy logic levels. Furthermore, there is
multiple input - multiple output (MIMO) fuzzy logic implementation in one of our
several fuzzy logic blocks, this is necessary in order to utilize pure fuzzy logic
control in the whole artificial intelligence. The multi agent cooperative robot
platform we choose to test our artificial intelligence is a multiple robot system for
FIRA Micro-Robot World Soccer Tournament (MiroSot). In our setup, there are three
robots to be assigned dynamically with three different identities; the Forward, the
Back and the Goal-keeper. Robot identity assignment depends on the position of
each robot with respect to the position of the ball. To tune each fuzzy logic block
individually isolation is done. Some tuning procedures are performed in a simulator
while most of them are tuned in the actual platform. Although tuning procedures are
rigorous, the linguistic approach and human reasoning nature of fuzzy logic made it
possible to achieve its completion. Overall, the proposed artificial intelligence
produced favorable response based on the expected outcome and experimentations.

Full text available upon request to the author

Article title: Eye State Analysis Using EyeMap for Drowsiness Detection

Authors: Argel Bandala, Jenel Luise C. Bolosan, Mary Lisette L. dela Torre, Josephine
Gomez, et al.

Conference title: 2015 IEEE Region 10 Conference (TENCON 2015)

Abstract

Drowsiness has become one of the many reasons of vehicular accidents. This
research aims to create a system that can analyze whether the person is drowsy or
non- drowsy and send a warning signal whenever it detects signs of drowsiness.
This design undergoes several image processing for boosting the systems capability
to retain only the region of interest and successfully initiate alarms within minimal
time. It utilizes EyeMap mainly for eye localization and windowing and aided by the
Circular Hough transform to extract only the eye region - specifically the iris; and
classify whether the person is experiencing drowsiness at the moment. The
researchers develop an additional device that is equipped with three warning signals
and reacts on how the system sees the state of the person. Three setups were
implemented in this study: Regular Camera, Infrared Sensitive Camera and Multiple

Cameras. All setups were implemented during day and night to test the response of
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the system to varying lighting conditions. The subjects are tested inside a car and
their present state is determined using the Karolinska Sleeping Scale. The current
state of the person is then compared to the system's response. The subjects are tested
three times under different setups to determine if the system is responding correctly
under different condition. The study shows that the system is able to successfully
determine whether the person is in the drowsy or non-drowsy state in all of the three
setups, multi-camera being the most effective. However, it is limited by the
capability of the camera to adapt to different lighting condition. During night time,
the ability of the system to determine the state of the system drops.

Full text available upon request to the author

Article title: Implementation of an Artificial Neural Network in Recognizing in-
flight Quadrotor Images

Authors: Argel Bandala, Reiichiro Christian S. Nakano, Gerard Ely Ucab Faelden,
Jose Martin Maningo, et al.

Conference title: 2015 IEEE Region 10 Conference (TENCON 2015)

Abstract

This paper shows an implementation of a feedforward artificial neural network
capable of recognizing images of the CrazyFlie 2.0 quadrotor during flight. The
network is to be used in a real-time quadrotor swarming application and has to be
able to successfully differentiate pictures that show a quadrotor in flight versus
pictures that do not. The network was trained using a standard backpropagation
algorithm and images taken from a video of the said quadrotor in flight. These
images were divided into three groups: a training set and validation set for the
training stage, and a testing set for verification of the trained neural network. The
results showed that the neural network was able to correctly identify the images in
the testing phase 100 percent of the time while achieving a 94 percent accuracy for
the images in the testing set.

Full text available upon request to the author

Article title: A Neural Network Approach to a Cooperative Balancing Problem in
Quadrotor-Unmanned Aerial Vehicles (QUAV5s)

Authors: Argel Bandala, Gerard Ely Ucab Faelden, Jose Martin Maningo, Reiichiro
Christian S. Nakano, et al.
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Conference title: 2015 International Conference on Humanoid Nanotechnology,
Information Technology, Communication and Control, Environment and
Management (HNICEM)

Abstract

There is growing interest in unmanned aerial vehicles (UAVs) such as quadrotors
over the past several years. Cooperation among multiple quadrotors is one of the
areas of focus. This paper proposes a neural network form of control for a
cooperative task done by four quadrotors and will be tested through simulations.
The task at hand is a ball and plate balancing problem during flight of multiple
quadrotors carrying the plate. The objective is to maintain the keep the ball at the
center of the plate even if the ball is introduced at different parts of the plate. The
neural network controller will output the appropriate motor speeds of the rotors
based on the detected area of introduction of the ball. Results show that the artificial
neural network controller successfully directs the ball towards the center of the plate.
The network outputs an average deviation of 0.00924 units from the expected PWM
signal strength which corresponds to a 0.249% error from the expected value.

Full text available upon request to the author

Article title: Adaptive Aggregation Algorithm for Target Enclosure Implemented in
Quadrotor unmanned aerial vehicle (QUAV) Swarm

Authors: Argel Bandala, Ryan Rhay P. Vicerra, Elmer P. Dadios

Conference title: 2014 International Conference on Humanoid, Nanotechnology,
Information Technology, Communication and Control, Environment and
Management (HNICEM)

Abstract

This paper presents aggregation behavior algorithm that will be applied for
unmanned aerial vehicle quadrotors (QUAV). The most basic behavior for natural
swarms is aggregation. Other swarm or social behaviors are derived from the
aggregation behavior. Due to the concept of independence, each swarm members are
required to collect themselves together to perform a certain task. However the
swarm faces different environments thus this behavior is very complex to

accomplish. This is the reason why the researchers developed this paper for multi
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robotic systems. Simulations were done to test the said algorithm and the researchers
garnered the accuracy of 90.85%.

Full text available upon request to the author

Article title: A Genetic Algorithm Approach to Swarm Centroid Tracking in
Quadrotor Unmanned Aerial Vehicles

Authors: Reiichiro Christian S. Nakano, Argel Bandala, Gerard Ely Ucab Faelden,
Jose Martin Maningo, et al.

Conference title: 2014 International Conference on Humanoid, Nanotechnology,
Information Technology, Communication and Control, Environment and
Management (HNICEM)

Abstract

One of the trademark behaviors of a swarm is aggregation. Aggregation is the ability
to gather swarm members around a specific point in space. The goal is to keep an
object, stationary or moving, at the center of the swarm. This paper presents a novel
approach to centroid tracking in robotic swarms. Genetic algorithm is used in
quadrotor unmanned aerial vehicles to keep the object being tracked at the center
while minimizing two parameters: the distance travelled by each quadrotor and the
distance of each quadrotor from the object. Centroid tracking was found to have an
average error of 0.0623568 units for swarm populations ranging from 10 to 100 with
the lower swarm populations exhibiting lower errors. Convergence did not exceed
the maximum of 23 milliseconds for populations less than 30. These results show
that the algorithm is well-suited for implementation in swarms with lower numbers
of quadrotors.

Full text available upon request to the author

Article title: Optimization of Decentralized Information Dissemination in Quadrotor
Swarm Using Genetic Algorithm

Authors: Argel Bandala, Gerard Ely Ucab Faelden, Jose Martin Maningo, Reiichiro
Christian S. Nakano

Conference title: 2014 International Conference on Humanoid, Nanotechnology,
Information Technology, Communication and Control, Environment and

Management (HNICEM)

Abstract
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There is a glaring problem in communication systems when it comes to a
decentralized robotic swarm. Since a decentralized swarm would limit the
awareness of each agent to its immediate surroundings/neighbors, the exchange of
information between agents may now prove to be challenging. An epidemic-based
broadcasting technique is then presented to resolve the problem of end-to-end agent
communication. This paper aims to optimize the information diffusion by means of
implementing genetic algorithm to optimize the time it will take for each quadrotor
individual to acquire the information coming from a single source (i.e. the quadrotor
who first received the information from an external stimulus). The method by which
this is done is epidemic in nature. Due to this, for each time there would be a signal
broadcasting, the genetic algorithm would be run to determine the next ideal
location of each individual. A genetic algorithm was looped several times to achieve
the desired solution. The results showed that for each run of the GA, the number of
quadrotors having received the information continually increased until the output
converges to a fitness level. However this only worked under certain constraints that
need to be weighed out properly. This includes the readjustment of the fitness and
crossover functions. Also, the parameters of the GA must be well calibrated for
proper output response.

Full text available upon request to the author

Article title: Blind Localization Method for Quadrotor Unmanned Aerial Vehicle
(QUAV) Utilizing Genetic Algortihm

Authors: Argel Bandala, Gerard Ely Ucab Faelden, Jose Martin Maningo, Reiichiro
Christian S. Nakano, et al.

Conference title: 2014 International Conference on Humanoid, Nanotechnology,

Information Technology, Communication and Control, Environment and
Management (HNICEM), November 2014

Abstract:

There is an increasing research interest in unmanned autonomous vehicles (UAVs)
such as quadrotors. These researches applies these quadrotors for much more
complicated tasks with most requiring cameras and GPS modules for positioning.
This paper presents an alternative way of position localization of a quadrotor
without the use of cameras and GPS modules by means of transceivers and Genetic

Algorithm (GA). This paper uses the received signals from the transceivers as inputs
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for the genetic algorithm in order to locate the quadrotor in a xyz axis. Parameters
such as location of transceivers, amount of transceivers and population size of the
GA are tested in order to determine a successful way of locating the quadrotor.
Results show that the different parameters tested were successful and converges to a
point usually with a fitness measure greater than 99%. An average fitness measure
greater than 99.9900% served as a benchmark for the tests done. The first test
achieved this benchmark at about 130 generations and the second test achieved it at
110 generations. The time it took for the program to locate the quadrotor is about 60
milliseconds. Results show that this blind localization technique successfully locates
the quadrotor and may be calibrated to one's own need.

Full text available upon request to the author

Article title: Path Planning for Quadrotor UAV Using Genetic Algorithm
Authors: Argel Bandala, Reagan L. Galvez, Elmer P. Dadios
Conference title: 2014 International Conference on Humanoid, Nanotechnology,

Information Technology, Communication and Control, Environment and
Management (HNICEM),

Abstract:

Path planning in quadrotor-typed UAV is essential in navigating from initial to
destination point. This will minimize the power consumption of the vehicle which is
important to avoid wasted energy in a given amount of time. This paper will use
Genetic Algorithm (GA) to determine the shortest path that the quadrotor must
travel given one target point to save energy and time without hitting an obstacle.
The obstacle is assumed to be any point within the boundary. This algorithm is
effective in searching solutions in a given sample space or population. If you know
the possible solutions of the problem, you can evaluate it based on its fitness until
the fittest individual arrives.

Full text available upon request to the author

Article title: Modelling and Characterization of an Artificial Neural Network for
Infant Cry Recognition Using Mel-frequency Cepstral Coefficients

Authors: Argel Bandala, Allimzon M. Lim, Mark Anthony D. Cai, Allan Jeffrey C.
Bacar, et al.

Conference title: TENCON 2014 - 2014 IEEE Region 10 Conference
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Abstract:

This paper is about the creation of an artificial neural network (ANN) in MATLAB to
analyze the features extracted from calculating the mel-frequency cepstral
coefficients (MFCC) of the raw audio data. The paper explains basic concepts about
the ANN, as well as the MFCC and other relevant theories. Regarding the design of
the ANN, it uses multiple infant crying sounds, as well as non-crying sounds, to
create a sample training set with a corresponding target that determines whether the
sound is a cry or not. The paper uses relevant concepts heavily utilized in speech
recognition for the design of the infant cry recognition, modifies them, and adds a
few more calculations to fit the desired application to compensate for the differences
present in a cry from human speech.

Full text available upon request to the author

Article title: Swarm Algorithm Implementation in Mobile Robots for Security and
Surveillance

Authors: Argel Bandala, Patricia Marie L. Lapena, Joseph Ian Q. Blanco, Kevin I.
Bunda, et al.

Conference title: TENCON 2014 - 2014 IEEE Region 10 Conference

Abstract:

This paper presents the design and construction of a system consisting of five mobile
robots (mobots) and a communications system that will serve as a security
surveillance system. This is implemented using a microcontroller as the core that
enables the mobots to work cooperatively. The mobots are free to move within their
designated areas and are capable of relaying messages via ZigBee communication to
a base controller system. The purpose of this system is to have an alternative or even
a complement to regular CCTV surveillance, especially in buildings with several
rooms. This would enhance the security as the system utilizes a database to store the
information gathered from intruder alerts. Furthermore, the communication radios
used transmit with low power over a long range. The mobots are enabled to relay
data via mobot-to-PC and mobot-to-mobot paths up to five hops. The data
transmitted allows the base controller system to identify its source for intrusion
detection.

Full text available upon request to the author
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Article title: Formation Stabilization Algorithm for Swarm Tracking in Unmanned
Aerial Vehicle (UAV) Quadrotors

Authors: Argel Bandala, Ryan Rhay P. Vicerra, Elmer P. Dadios

Conference title: TENCON 2014 - 2014 IEEE Region 10 Conference

Abstract:

This paper presents swarm formation algorithm for swarm tracking behavior in
multi robotic system of flying quadrotor unmanned aerial vehicles (QUAV). Multi
robotic system ensures the success of the task through the increase in members of the
swarm. This characteristic is very suitable for tracking moving objects. Another key
feature would be the decentralized processing of the swarm. The loss of a swarm
member would not contribute significantly to the swarm. The behaviors were
patterned to biological traits of insects and animals and are applied to computer
applications. Simulations were performed and results showed that swarm tracking
accuracy yielded 89.23%. This result is due to the accuracy of 84.65% of the
formation behavior of the swarm. Furthermore, the aggregation behavior further
contributed with an accuracy of 90.62%.

Full text available upon request to the author

Article title: Development and Design of Automated Hospital Bed With Incremental
Panels for Bedsore Prevention

Authors: Argel Andala, Lance Kevin G. Apelo, Trizia C. Dimalanta, Jan-Anthony
Vince V. Macatangay

Conference title: TENCON 2014 - 2014 IEEE Region 10 Conference

Abstract:

The common causes of Bedsores are constant pressure and moisture build-up. To
prevent the development of these causes, the researchers have decided to modify the
typical hospital bed into an electronically automated prototype. The prototype was
built with 50 incremental panels that has the capability to move the patient on the by
the combination of the Chain and Sprocket Method and the Lead Screw. These
incremental panels were implemented with Temperature Sensors to monitor the
ambient temperature on the bed surface and IR Proximity sensors to detect the
location of the patient in the prototype. The data gathered by these sensors are

processed through the use of a microcontroller. The microcontroller will then relay
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the processed data to the stepper motor driver which will manipulate the stepper
motors to cause movement to the incremental panels.

Full text available upon request to the author

Article title: Cabling and cost optimization system for IP based networks through
Genetic Algorithm

Authors: Charmaine B. Balubal, Angela Rachel D. Bernardo, Argel Bandala, Regina
A. Uyehara, et al.

Conference title: 2014 IEEE Region 10 Symposium

Abstract:

The creation of an optimized cabling plan in terms of cost through optimized cable
length was introduced in this study. The researchers designed a system that utilized
Genetic Algorithm for the said optimization. This system was integrated in a
graphical user interface created using visual c# language which enables the users to
upload an image representing the floor plan of the desired network to be optimized.
The user can then place specified components on the floor plan. Lastly, the system
will generate the optimized cabling plan which the user can readily print.
Furthermore, a complete bill of materials and costing report will be generated also.
The system generated these outputs by using genetic algorithm in the graphical
inputs which were processed and converted in numerical representations. Upon
accomplishing all the experimentations, the system yielded 99.51% optimization
accuracy with 99.02% as the highest optimization level generated after
accomplishing 100 trials on 10 different floor plans.

Full text available upon request to the author

Article title: Autonomous parallel parking of four wheeled vehicles utilizing
adoptive Fuzzy-Neuro control system

Authors: Jerome T. Marasigan, lara Buo Saberon, Argel Bandala, Dan Patrick B. San
Jose, et al.

Conference title: 2014 IEEE Region 10 Symposium

Abstract:
The study presents an autonomous sensor based parallel parking maneuver on a car-
like mobile robot. This project focuses on parallel parking the car-like mobile robot

within a given scenario following the fifth degree polynomial reference path in a
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backward maneuver. Training data, gathered from the fifth degree polynomial path,
is subjected to subtractive clustering algorithm to determine the fuzzy controller and
trained by the adaptive neurofuzzy inference system. The project uses eight
ultrasonic sensors, placed strategically to avoid radial imprecision, to detect the
obstacles along its path; an accelerometer is also used to detect the inclination of the
car-like mobile robot (CLMR). The sensors acquire necessary sensor data for the
Neuro-Fuzzy Inference System to determine the proper motion direction at each
sampling point. The efficiency of the proposed Neuro-Fuzzy Controller (NFC)
design is revealed through the actual results.

Full text available upon request to the author

Article title: Unmanned Underwater Vehicle Navigation and Collision Avoidance
Using Fuzzy Logic

Authors: Argel Bandala, Kanny Krizzy A. David, Ryan Rhay P. Vicerra, Laurence A.
Gan Lim, et al.

Conference title: 2014 IEEE Region 10 Symposium

Abstract:

Unmanned underwater vehicles (UUVs) have become an integral part in helping
humans do underwater explorations more efficiently and safely since these vehicles
can stay underwater much longer than any human can possibly do and they require
little or almost no human interaction. These vehicles are subject to dynamic and
unpredictable nature of the underwater environment resulting to complexities in
their navigation. This paper proposes a fuzzy logic-based controller to allow the
vehicle to navigate autonomously while avoiding obstacles. The said controller is
implemented in an actual low-cost underwater vehicle equipped with magnetometer
and ultrasonic sensors. The intelligence of the UUV includes a two fuzzy logic block,
namely Motion Control block and Heading Correction block. The fuzzy logic
controller takes in target positions in X, Y and Z axes. Also, the heading error and
rate of heading error are included as inputs in order to correct the bearing or
direction of the vehicle. A heuristic and integration stage is also included after these
fuzzy logic blocks for vehicle's collision avoidance. The controller output parameters
are the adjusted thrusters' speeds which dictate the six thrusters speed and direction.
With the proper output commands from this controller, the vehicle is able to navigate

in its predefined destination.
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Article title: Multiple Level Fuzzy Logic-based Artificial Intelligence for Multi-Agent
Cooperative Robot Platform

Authors: Ryan Rhay P. Vicerra, Kanny Krizzy David, Kristan Bryan Caluntad
Simbulan, Argel Bandala, et al.

Conference title: 2014 IEEE Region 10 Symposium

Abstract:

Fuzzy Logic is a many valued logic and it is very similar to human reasoning which
is not binary. It uses approximate measures rather than exact, making it suitable for
linguistic variable and analysis. It has been applied to many applications in artificial
intelligence, control and robotics. In this paper, the authors develop a pure fuzzy
logic artificial intelligence for a dynamic robot platform with multiple robots and
multiple identity assignment which means that each robot will have its distinct
behavior. In order to design pure fuzzy logic artificial intelligence, we applied fuzzy
logic multiple times calling each of them as a fuzzy logic block. These fuzzy logic
blocks can be seen in different parallel and series configuration making it multilevel
in structure. Furthermore, there is multiple input - multiple output (MIMO) fuzzy
logic implementation in one of our several fuzzy logic blocks, this is necessary in
order to utilize pure fuzzy logic control in the whole artificial intelligence. The mult-
iagent cooperative robot platform we choose to test our artificial intelligence is a
multiple robot system for FIRA Micro-Robot World Soccer Tournament (MiroSot).
The system requires complex intelligence as its individual agents must perform
specific tasks in a dynamic environment, unlike other systems which duplicates a
single task for all the agents. In our setup, we use three robots and gave them three
different identities; the Forward, the Back and the Goal-keeper. The robot identity
assignment is very dynamic and depends on the position of each robot with respect
to the position of the object they are pursuing. The developers have to tune each
fuzzy logic blocks individually by isolating each one from the other. Some tuning
procedures are performed in a simulator while most of them are tuned in real time in
the actual platform. Although tuning procedures are rigorous, the linguistic
approach and human reasoning nature of fuzzy logic made it easy for the developers
to achieve its completion. The multiple trial and error tuning enhanced the

developers understanding of how fuzzy logic and the overall system works. Overall,
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the proposed artificial intelligence produced favorable response based on the
expected outcome and experimentations.

Full text available upon request to the author

Article title: Simultaneous Face Detection and Recognition Using Viola-Jones
Algorithm and Artificial Neural Networks for Identity Verification

Authors: Argel Bandala, Ma. Christina D. Fernandez, Kristina Joyce E. Gob, Aubrey
Rose M. Leonidas, et al.

Conference title: 2014 IEEE Region 10 Symposium

Abstract:

The study presented aims to design and develop a face recognition system. The
system utilized Viola Jones Algorithm in detecting faces from a given image. Also
the system used Artificial Neural Networks in recognizing faces detected from the
input. Upon experimentation the system generated can recognize human faces with
accuracy of 87.05%. The system performs at its best if the person is around 150cm
away from the camera with an accuracy rate of 87.59%. Also, the best amount of
lighting for the recognition system is at 480 lumens with an accuracy rate of 88.64%.
Lastly, the system also performs at its best if the person is directly facing the camera
or at 0 degrees with respect to the camera.

Full text available upon request to the author

Article title: Object recognition and detection by shape and color pattern recognition
utilizing Artificial Neural Networks

Authors: Jerome Paul N. Cruz, Ma. Lourdes Dimaala, Argel Bandala, Erica Joanna S.
Franco, et al.

Conference title: 2014 IEEE Region 10 Symposium

Abstract:

A robust and accurate object recognition tool is presented in this paper. The paper
introduced the use of Artificial Neural Networks in evaluating a frame shot of the
target image. The system utilizes three major steps in object recognition, namely
image processing, ANN processing and interpretation. In image processing stage a
frame shot or an image go through a process of extracting numerical values of
object's shape and object's color. These values are then fed to the Artificial Neural

Network stage, wherein the recognition of the object is done. Since the output of the
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ANN stage is in numerical form the third process is indispensable for human
understanding. This stage simply converts a given value to its equivalent linguistic
term. All three components are integrated in an interface for ease of use. Upon the
conclusion of the system's development, experimentation and testing procedures are
initiated. The study proved that the optimum lighting condition opted for the system
is at 674 lumens with an accuracy of 99.99996072%. Another finding that the paper
presented is that the optimum distance for recognition is at 40cm with an accuracy of
99.99996072%. Lastly the system contains a very high tolerance in the variations in
the objects position or orientation, with the optimum accuracy at upward position
with 99.99940181% accuracy rate.

Full text available upon request to the author

Article title: Development and design of mobile robot with IP-based vision system
Authors: Argel Bandala, Elmer P. Dadios
Conference title: TENCON 2012 - 2012 IEEE Region 10 Conference, November 2012

Abstract:

Hardware, firmware and software design of a mobile robot capable of transmitting
video information and receiving commands from a controlling point is presented.
The hardware design is composed of a PIC18F4620 microcontroller, a UCC27525
MOSFET gate driver, XBee Series 2 OEM RF Module. Firmware design includes the
reception, processing and decoding of Zigbee API packets. Based on this decoded
information the microcontroller will generate signals to move the motors namely left
and right motors with a corresponding direction, either clockwise of counter
clockwise. The software part includes the graphical user interface which generates
commands sent to the mobile robot. The images from the mobile robot are sent to the
central controller. The images are then processed and a command is generated. The
command is formatted in API format and then sent to the mobile robot. Testing of
the system is done by experimentation. Three parameters are tested which are
influenced by four parameters. Image recognition is measured while varying the
distance. Also image recognition is measured while varying the luminance of the
environment. The received signal level is measured while varying the distance.
Lastly the accuracy of the movement of the mobile robot is also measured while
varying the target position. The results showed that the distance used by the

researcher has no significant effect on image recognition. The results showed also
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that image recognition is unaffected with the luminance of 230-1590 lumens. The
mobile robot will respond in an optimum range of one meter and can respond from
one to ten meters.

Full text available upon request to the author

Article title: Vehicle parking inventory system utilizing image recognition through
artificial neural networks

Authors: Leo S. Bartolome, Argel Bandala, Cesar Llorente, Elmer P. Dadios
Conference title: TENCON 2012 - 2012 IEEE Region 10 Conference, November 2012

Abstract:

An automated vehicle logging system is introduced in this paper. The system utilizes
character recognition through images captured from the entrance of a parking area.
These images are processed to extract the licensed plates of any vehicle entering the
parking area. Extracted plates images are then converted into numerical forms
devised by researchers to fit the requirements of the artificial neural network. From
the numbered plate, each character is then extracted to produce their distinct
features. Character recognition engine is primarily implemented using feed forward
neural networks. There are 50 input neurons which are defined by resizing each
character into 25x25 pixel image and summing all the pixel values in each row and
each columns resulting to 50 sums. After which a numerical value will be produce
and will signify a character equivalent. Characters are recognized separately. This
process is done until all of the characters are recognized. Afterwards, these
characters are then concatenated to produce the plate number identity. The system is
trained using 5860 sets of training data yielding a system with 0.0001645724% error.

Full text available upon request to the author
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Article title: Next Day Power Forecast Model Using Smart Hybrid Energy
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Authors: Christine May Creayla, Felan Carlo Garcia, Erees Queen B. Macabebe
Publication title: Procedia Computer Science, 105, 256-263, December 2017

Abstract:

The increase in contribution of renewable energy sources into the grid is part of
smart grid initiatives. The integration of renewables such as solar energy into the
electrical network is a challenge for grid operators because of its intermittency due to
weather variations. Despite this, the installed capacity of solar PV globally continues
to increase. Thus, forecasting is becoming an important tool for system grid
operators to manage solar photovoltaic (PV) energy production and satisfy the
demand of energy consumers. This work aims to develop a forecasting model for

solar irradiance that can be used in calculating next-day energy generation of solar
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PV systems. Site-specific solar irradiance and meteorological parameters were used
as inputs to a machine learning algorithm. It is shown that the prediction model fits
the measured data with a value of R? equal to 85.89%. This model was validated
through the measured data of power generation from a hybrid connected solar PV
system, installed in Quezon City, Philippines.

Full text available upon request to the author

Article title: Development of an Intelligent System for Smart Home Energy
Disaggregation Using Stacked Denoising Autoencoders

Authors: Felan Carlo Garcia, Christine May Creayla, Aries Queen B. Macabebe
Publication title: Procedia Computer Science 105:248-255, December 2017

Abstract:

Energy sustainability remains one of the biggest challenges for the Philippines’
energy sector with 51% of the demand coming from the residential and commercial
sectors. Intelligent energy monitoring systems play a key role with the opportunity
to contribute sizeable amount of energy savings by providing meaningful
consumption feedback to home owners. While smart meters provide an ideal
ubiquitous energy monitoring solution, these devices lack appliance-level feedback.
In this study, we present a concept of augmenting smart utility meters with an
energy disaggregation method using Stacked Denoising Autoencoders to provide
appliance-level feedback to home owners. We evaluate the results using absolute
mean loss and proportion of energy correctly assigned as metrics for the signal
disaggregation. The results show that the model was able to decompose an
aggregate appliance signal and provide an itemized appliance-level power
consumption.

Full text available upon request to the author

Article title: A review of community-based solar home system projects in the
Philippines

Authors: Erees Queen B. Macabebe, Reynaldo C. Guerrero, Aleta Domdom, Aison S.
Garcia, et al.

Publication title: MATEC Web Conferences 70:12002, January 2016

Abstract:
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Solar Home Systems (SHS) are easy to deploy in island and in remote communities
where grid connection is costly. However, issues related to maintenance of these
systems emerge after they are deployed because of the remoteness and
inaccessibility of the communities. This study looked into community-based
programs in the Philippines and investigated the following: (1) social preparation,
(2) role of the community in the project, and (3) sustainability of the program. In this
paper, three communities under two government programs offering SHS are
presented. These programs are the Solar Power Technology Support (SPOTS)
program of the Department of Agrarian Reform (DAR) and the Household
Electrification Program (HEP) of the Department of Energy (DOE). A focused group
discussion and key informant interviews were conducted in two communities in
Bukidnon province and in a community in Kalinga to obtain information from the
project beneficiaries and SHS users on the preparation, implementation and
maintenance of the projects. The results revealed that emphasis on the economic
value of the technology, proper training of the locals on the technical and
management aspects of the project, as well as the establishment of a supply chain for
replacement parts are crucial factors for the sustainability of the programs.

Full text available upon request to the author

Article title: Hotspots Detection in Photovoltaic Modules Using Infrared
Thermography

Authors: April M. Salazar, Erees Queen B. Macabebe

Publication title: MATEC Web of Conferences 70:10015, January 2016

Abstract:

An increased interest on generating power from renewable sources has led to an
increase in solar photovoltaic (PV) system installations worldwide. Power
generation of such systems is affected by factors that can be identified early on
through efficient monitoring techniques. This study developed a non-invasive
technique that can detect localized heating and quantify the area of the hotspots, a
potential cause of degradation in photovoltaic systems. This is done by the use of
infrared thermography, a well-accepted non-destructive evaluation technique that
allows contactless, real-time inspection. In this approach, thermal images or
thermograms of an operating PV module were taken using an infrared camera.

These thermograms were analyzed by a Hotspot Detection algorithm implemented
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in MATLAB. Prior to image processing, images were converted to CIE L*a*b color
space making k-means clustering implementation computationally efficient. K-
means clustering is an iterative technique that segments data into k clusters which
was used to isolate hotspots. The devised algorithm detected hotspots in the
modules being observed. In addition, average temperature and relative area is
provided to quantify the hotspot. Various features and conditions leading to
hotspots such as crack, junction box and shading were investigated in this study.

Full text available upon request to the author

Article title: Parameter extraction from IV characteristics of PV devices

Authors: Erees Queen B. Macabebe, Charles Johannes Sheppard, Eugene Ernest Van
Dyk

Publication title: Solar Energy 85(1), January 2011

Abstract:

Device parameters such as series and shunt resistances, saturation current and diode
ideality factor influence the behaviour of the current-voltage (I-V) characteristics of
solar cells and photovoltaic modules. It is necessary to determine these parameters
since performance parameters are derived from the I-V curve and information
provided by the device parameters are useful in analyzing performance losses. This
contribution presents device parameters of Culn(Se,S)- and Cu(In,Ga)(Se,S)-based
solar cells, as well as, CulnSe, mono- and multicrystalline silicon modules
determined using a parameter extraction routine that employs Particle Swarm
Optimization. The device parameters of the Culn(Se,S)- and Cu(In,Ga)(Se,S)-based
solar cells show that the contribution of recombination mechanisms exhibited by
high saturation current when coupled with the effects of parasitic resistances result
in lower maximum power and conversion efficiency. Device parameters of
photovoltaic modules extracted from I-V characteristics obtained at higher
temperature show increased saturation current. The extracted values also reflect the
adverse effect of temperature on parasitic resistances. The parameters extracted from
I-V curves offer an understanding of the different mechanisms involved in the
operation of the devices. The parameter extraction routine utilized in this study is a
useful tool in determining the device parameters which reveal the mechanisms
affecting device performance. (author)

Full text available upon request to the author
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Article title: Pre-conceptions of Newton’s Laws of Motion of Students in
Introductory Physics

Authors: Erees Queen B. Macabebe, Ivan Culaba, Joel T. Maquiling

Publication title: AIP Conference Proceedings 1263(1), August 2010

Abstract:

The Force and Motion Conceptual Evaluation (FMCE) developed by R.K. Thornton
and D. R. Sokoloff was utilized to evaluate the conceptual understanding of
Newton’s Laws of Motion. The test was administered to 100 freshman university
students enrolled in introductory physics courses. The aim is to find out the
conceptual understanding of the students prior to university level instruction.
Results show that the Aristotelian notion prevails despite having taken physics in
their senior year in high school. This study emphasizes the importance of training
high school physics teachers and the significance of a change in the teaching
techniques for university level introductory physics.

Full text available upon request to the author

Article title: Opto-electronic analysis of silicon solar cells by LBIC investigations and
current-voltage characterization

Authors: N.M. Thantsha, Ereees Queen B. Macabebe, Frederik Vorster, Eugene
Ernest Van Dyk

Publication title: Physica B. Condensed Matter 404(22):4445-4448, December 2009

Abstract:

A different laser beam induced current (LBIC) mapping technique has been used for
the measurements of spatial variation of light generated current of a solar cell. These
variations are caused by parasitic resistances and defects at grain boundaries (GBs)
in multicrystalline silicon solar cells (mc-5i). This study investigates and identifies
the regions within mc-Si solar cells where dominating recombination and lifetime
limiting processes occur. A description of the LBIC technique is presented and the
results show how multicrystalline GBs and other defects affect the light generated
current of a spot illuminated mc-Si solar cell. The results of the internal quantum
efficiency (IQE) at wavelength of 660 nm revealed that some regions in mc-Si solar
cell give rise to paths that lead current away from the intended load.

Full text available upon request to the author
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Article title: Device and performance parameters of Cu(In,Ga)(Se,S)2-based solar
cells with varying i-ZnO layer thickness

Authors: Erees Queen B. Macabebe, Charles Johannes Sheppard, Eugene Ernest Van
Dyk

Publication title: Physica B Condensed Matter 404(22):4466-4469, December 2009

Abstract:

In pursuit of low-cost and highly efficient thin film solar cells, Cu(In,Ga)(Se,S)2/
CdS/i-ZnO/ZnO:Al (CIGSS) solar cells were fabricated using a two-step process.
The thickness of i-ZnO layer was varied from 0 to 454 nm. The current density-
voltage (J-V) characteristics of the devices were measured, and the device and
performance parameters of the solar cells were obtained from the J-V curves to
analyze the effect of varying i-ZnO layer thickness. The device parameters were
determined using a parameter extraction method that utilized particle swarm
optimization. The method is a curve-fitting routine that employed the two-diode
model. The J-V curves of the solar cells were fitted with the model and the
parameters were determined. Results show that as the thickness of i-ZnO was
increased, the average efficiency and the fill factor (FF) of the solar cells increase.
Device parameters reveal that although the series resistance increased with thicker i-
ZnO layer, the solar cells absorbed more photons resulting in higher short-circuit
current density (Jsc) and, consequently, higher photo-generated current density (JL).
For solar cells with 303-454 nm-thick i-ZnO layer, the best devices achieved
efficiency between 15.24% and 15.73% and the fill factor varied between 0.65 and
0.67.

Full text available upon request to the author

Article title: Blend composition study of poly(3,3"-didodecylquaterthiophene)/

[6,6]-phenyl C61 butyric acid methyl ester solution processed organic solar cells
Authors: Avery P. Yuen, John Stewart Preston, Abdel-Hadi Hor, Erees Queen B.
Macabebe, et al.

Publication title: Journal of Applied Physics 105(1):01615-016105-3, February 2009

Abstract:

"

Photovoltaic devices made from blends of poly( 3,3<sup>"'</sup>
-didodecylquaterthiophene) (PQT-12) and [6,6]-phenyl C <sub>61</sub> butyric
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acid methyl ester have been fabricated and characterized. By varying the polymer
loading in the blend, an optimal power conversion efficiency (PCE) of 0.70% has
been achieved for a blend consisting of 15 wt % PQT-12, which is an order of
magnitude higher than the PCE for a 50 wt % blend. The apparent reason for the
large difference is the fact that blends with higher PQT-12 loading are transport
limited, with much larger hole-to-electron mobility ratios.

Full text available upon request to the author

Article title: Effects of different selenization conditions on the device parameters of
Culn(Se,S) 2 solar cells

Authors: Erees Queen B. Macabebe, Charles Johannes Sheppard, Vivian Alberts,
Eugene Ernest Van Dyk

Publication title: Thin Solid Films 517(7):2380-2382, February 2009

Abstract:

Parameter extraction can be used as a tool to determine the optimum
chalcogenization condition of the absorber layer in manufacturing thin film solar
cells. In this paper, Culn(Sel-y,Sy)2 solar cells fabricated at different selenization
conditions using a two-step process were characterized. Device and performance
parameters of the solar cells were determined from the current density-voltage (J-V)
characteristics of the devices. The J-V curves were analyzed using the two-diode
solar cell model. Devices selenized for 40-60 min exhibit relatively low series and
shunt resistances, low fill factor and conversion efficiency. Better performance was
observed for solar cells with absorber layer selenized for 10 to 20 min.

Full text available upon request to the author

Article title: Analysis of performance and device parameters of CIGS PV modules
deployed outside

Authors: Chantelle Radue, Eugene Ernest Van Dyk, Erees Queen B. Macabebe
Publication title: Thin Solid Films 517(7):2383-2385, February 2009

Abstract:

Two 20 W copper indium gallium diselenide photovoltaic modules were subjected to
a thorough indoor assessment procedure, followed by outdoor deployment at the
Nelson Mandela Metropolitan University as part of an ongoing study. The initial

indoor measurement of maximum power output (PMAX) of one of the modules was
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considerably higher than the manufacturer's rating (E.E. van Dyk, C. Radue and A.R.
Gxasheka, Thin Solid Films 515 (2007) 6196). The modules were deployed on a dual-
axis solar tracker and current-voltage characteristics were obtained weekly. In
addition to the normal PV parameters of short-circuit current, open-circuit voltage,
PMAX, fill factor and efficiency, shunt and series resistances were also monitored.
The performances of the two modules are compared and analyzed and the results
presented in this paper.

Full text available upon request to the author

Article title: Parameter extraction from dark current-voltage characteristics of solar
cells

Authors: Erees Queen B. Macabebe, Eugene Ernest Van Dyk

Publication title: South African Journal of Science 104(9-10):401-404, October 2008

Abstract:

Electrical properties derived from the dark currentvoltage (IV) characteristics of solar
cells provide essential information necessary in the analysis of performance losses
and device efficiency. Device parameters of crystalline silicon solar cells were
determined using the one-diode and two-diode models. The parameters extracted
from the dark IV curve of the solar cells were series resistance, shunt resistance,
saturation currents and ideality factors. Iteration and approximation techniques were
used to determine the device parameters of the solar cells. The method, which
considered a finite shunt resistance in the high current region of the curve, made the
implementation different from other techniques. Standard deviation, R2 values and a
fitting routine that provides a graphical representation of the output were
implemented to determine the best set of parameters. Comparison of the extracted
device parameters against the simulated values suggests that the two-diode model is
more suitable than the one-diode model in describing the behaviour of the dark IV
curve. The two-diode model also provides more information necessary to explain the
mechanisms governing the IV curve under dark conditions.

Full text available upon request to the author

Article title: Extraction of device parameters from dark current-voltage

characteristics of PV devices
Authors: Erees Queen B. Macabebe, Eugene Ernest Van Dyk
Publication title: Physica Status Solidi 5(2):616-619, February 2008
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Abstract:

Solar cells are p-n junction diodes and are prone to parasitic resistances. High series
resistances of a few ohms degrade the device performance, as do low shunt
resistances. It is therefore necessary to determine these parameters since they are
useful in analyzing performance losses. A method to extract these and other device
parameters of solar cells from the dark current-voltage (I-V) characteristics is
presented in this paper. The following parameters were determined using the
proposed method: saturation current, series resistance, shunt resistance and the
ideality factor. A program was created to implement the method which utilized the
one-diode equivalent circuit model. Curve-fitting was also employed to provide a
graphical representation of the results. Evaluation of the method was done using
simulated data and actual dark I-V data obtained from monocrystalline and
multicrystalline silicon solar cells. The program algorithm is discussed and results
are presented. (© 2008 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim)

Full text available upon request to the author
Papers Presented

Article title: Water Consumption Monitoring with Fixture Recognition Using
Random Forest

Authors: James Somontina, Felan Carlo Garcia, Erees Queen B. Macabebe
Conference title: TENCON 2018-2018 IEEE Region 10 Conference

Abstract:

Water is a limited resource that is essential for sustaining life but is often wasted. By
monitoring water consumption in real time, users become aware of the amount of
water that they utilize. This contribution presents a water monitoring system that
determines the volume of water consumed for the following events: use of faucets,
toilet flush, and shower. The system utilized a non-intrusive, single point sensing
technique. The sensor was interfaced to a microcontroller to monitor fluid dynamics
in real-time. Data was collected and processed by a microcomputer that uploads to a
graphics user interface for easy viewing and online access. Random forest was used
so that the system can identify and determine how much water each faucet or fixture
uses. The volume of water used for every event was determined with 92.91 %

accuracy and the fixture recognition algorithm resulted in 63% precision.
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Full text available upon request to the author

Article title: A Single Point Sensing Approach for Residential Power Monitoring
with Appliance Recognition Using Random Forest

Authors: Sheanne Eric P. Cabantac, Felan Carlo Garcia, Erees Queen B. Macabebe
Conference title: TENCON 2018-2018 IEEE Region 10 Conference

Abstract:

This work utilized machine learning, specifically Random Forest, as a classifier to
recognize appliance signal from an aggregate energy consumption signal obtained
using a single point, nonintrusive load monitoring approach. Appliance level
feedback allows energy consumers to make informed decisions and employ energy
management strategies to reduce the use of electricity. A mixture-of-experts
approach was applied and the appliance models were trained to recognize appliance
signals both from pure and aggregate signals of up to three appliances at the same
time. Consumption signals of appliances with highly differentiated and slightly
differentiated wattages were considered in this study. The Random Forest algorithm
resulted in high scores averaging between 97 % to 100 % for both precision and recall
for the desired appliance signal.

Full text available upon request to the author

Article title: Isolating Defects in Light Beam Induced Current Maps of Solar Cells
Authors: Genevieve Ngo and Erees Queen B. Macabebe
Conference title: TENCON 2018-2018 IEEE Region 10 Conference

Abstract:

The advances in solar technologies has lead higher device conversion efficiency and
lower production costs. Ensuring the quality of the solar cells, however, remains a
challenge and automation of defect identification in solar cells can potentially make
the process efficient. Light Beam Induced Current (LBIC) mapping is a high-
resolution imaging technique that allows researchers to see defects in solar cell. LBIC
maps show the spatial distribution of the short-circuit current of a solar cell. In this
study, surface and sub-surface defects in an LBIC image were identified using
watershed segmentation, image dilation and inpainting. The image processing
model on the image presented resulted in an Intersection over Union score of

41.33%. The model was able to highlight features on the LBIC map that are potential
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defects and further investigation can be made on these areas to understand the
underlying cause of these defects.

Full text available upon request to the author

Article title: Inferring Appliance Energy Usage from Smart Meters using Fully
Convolutional Encoder Decoder Networks

Authors: Felan Carlo Garcia and Erees Queen B. Macabebe

Conference title: 2017 ACM on Conference on Information and Knowledge

Management.

Abstract:

Energy management presents one of the principal sustainability challenges within
urban centers given that they account for 75% of the energy consumption
worldwide. In the context of a smart city framework, the use of intelligent urban
systems provides a key opportunity in addressing the energy sustainability issue as
an informatics problem where the goal is to deliver energy usage feedback to the
users as a means of enabling behavioral change towards energy sustainability. In this
paper we present a method to provide appliance energy usage feedback from smart
meters using energy disaggregation. We put energy disaggregation in the context of
a source separation and signal reconstruction problem in which we train a fully
convolutional encoder decoder network to separate appliance energy usage from
aggregate whole house electricity consumption data. The results show that the
proposed fully convolutional encoder decoder model can achieve competitive
accuracy compared with several state-of-the-art methods.

Full text available upon request to the author

Article title: Image segmentation using K-means color quantization and density-
based spatial clustering of applications with noise (DBSCAN) for hotspot detection
in photovoltaic modules

Authors: Genevieve Ngo and Erees Queen B. Macabebe

Conference title: TENCON 2016-2016 IEEE Region 10 Conference

Abstract:
The increasing demand for the use of solar energy as an alternative source of energy
to generate electricity has multiplied the need for more photovoltaic (PV) arrays.

With the growth of the PV manufacturing industry, automation for defect detection
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is seen as a great potential in ensuring the quality of these PV modules. Hotspot
formation due to defects is detrimental to the performance of PV devices. Thus this
research aims to detect and isolate hotspot areas in PV modules by applying two
machine learning techniques, namely K-means color quantization for pre-processing,
and density-based spatial clustering of applications with noise (DBSCAN) for
processing, in the images captured by an infrared camera. In the preprocessing, K-
means clustering algorithm produced a quantized color image represented by the
contours while in the processing or clustering part, DBSCAN resulted in the
segmentation of the image, isolating the hotspot. Further investigation of the PV
module through visual inspection found a crack in one of the solar cells where the
hotspot occurred.

Full text available upon request to the author

Article title: Electrical PV Array Reconfiguration Strategy Against Partial Shading
Authors: R.A.S. Peiia, Erees Queen B. Macabebe, Davide Del Col
Conference title: ISES Solar World Congress 2015

Abstract:

Partial shading presents a huge problem for photovoltaic (PV) arrays because of
mismatch losses. One way to maximize power output is to make the arrays dynamic.
These dynamic PV arrays change configuration depending on shading pattern and
strength. This work evaluates the electrical PV array reconfiguration (EAR) strategy
in dynamic arrays that use total-cross tied topology through modeling and
simulation. The approach searches for the optimum configuration which has the
most equal row irradiance averages. A static 3x3 PV array model and a dynamic PV
array model, which uses the EAR algorithm, were developed. The models were
tested for binary- and random-irradiance shading. Results show that the EAR
strategy suits some shading patterns and that the irradiance distribution affects
improvement in power output. The simulations performed demonstrate both the
limitations and benefits of using the EAR strategy in PV array reconfiguration.

Full text available upon request to the author

Article title: Feasibility Study on Thermoelectric Conversion to Improve
Photovoltaic Operation

Authors: M.L. Montayre and Erees Queen B. Macabebe

Conference title: ISES Solar World Congress 2015
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Abstract:

Thermoelectrics (TE) is an emerging technology with a wide range of potential
applications namely recapturing energy lost as wasted heat from burning fossil fuels
as well as serving as a cooling agent. One viable application is to integrate
thermoelectric devices with photovoltaic (PV) modules that suffer from performance
issues because of heat. This study proposes a model where the TE device can help
lower the temperature of the PV modules which will optimize its performance
through an increase in generated output. The same device can also increase the total
output power from the combined PV-TE system when the TE acts as a generator. The
PV-TE system was simulated using Matlab software and results show that there is
potential in using TE technology as coolant and generator improve the performance
of the PV device. Experiments and actual deployment also reveal an improved
output for the combined PV-TE system.

Full text available upon request to the author

Article title: Cost-effective LBIC system for solar cell characterization
Authors: Jeric Lim, Paul Lorenzo, Erees Queen B. Macabebe
Conference title: TENCON 2015-2015 IEEE Region 10 Conference

Abstract:

Defects in solar cells such as localized shunts greatly reduce the efficiency of the
device by diverting current away from the output. Laser beam induced current
(LBIC) technique is a non-destructive characterization tool to identify the spatial
distribution of defects by measuring the generated current of the cells. This
technique determines the defects by scanning a laser beam onto the cell while
measuring the generated current as a function of position. This contribution presents
the development of a cost-effective LBIC system using three wavelengths: 650 nm,
532 nm, and 450nm. LBIC resolution is optimized by varying the spot size of the
light source and the step size of the machine. LBIC maps generated from different
laser wavelengths show variations in image quality and details.

Full text available upon request to the author

Article title: Effects of shading on current, voltage and power output of total cross-

tied photovoltaic array configuration
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Authors: Beryll Justin G. Montano, Dion Januel F. Rombaoa, Robert Alfie S. Pena,
Erees Queen B. Macabebe
Conference title: TENCON 2015-2015 Region 10 Conference

Abstract:

The Philippines, being a tropical country, has a high photovoltaic (PV) energy
generation potential that can help meet demand due to impending power supply
shortage in the coming years. One factor that limits solar PV generation is
nonuniform illumination or partial shading. Partial shading causes voltage and
current mismatch which affect the performance of PV arrays. Partially shaded PV
systems cannot operate at maximum efficiency because of shadows cast by the
surrounding structures, foliage and cloud cover. In this study, the researchers
observed the effects of partial shading on the voltage, current and power output of
the total cross-tied (TCT) array configuration using 16 shading patterns. Results
show that the TCT configuration has the ability to balance out the effects of uneven
irradiance on the PV modules. This results in higher power output. However, this
effect optimizes the power output most if shaded modules complete columns. Such
cases minimize current mismatch among the rows in the array.

Full text available upon request to the author

Article title: Real-time energy monitoring system for grid-tied Photovoltaic
installations

Authors: Genevieve Ngo, Judd Kristian I. Floriza, Christine May Creayla, Erees
Queen B. Macabebe, et al.

Conference title: TENCON 2015 - 2015 IEEE Region 10 Conference

Abstract:

A real-time energy monitoring system for grid-tied Photovoltaic (PV) installations
was developed and deployed in a household located at Barangka, Marikina. The
system consists of a BeagleBone Black which serves as the device to processes the
measured data from the two power analyzers and the DC sensor. It also features a
Mobile and Web-based monitor and analytics platform for end user utilization, and
provides a forecasting algorithm for the user's projected monthly bill. One of the
receiving ends is a server that stores the data and hosts the web application which
aggregates, analyzes and presents the general power generation and grid

consumption to the user. The other receiving end, an Android application, displays
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the real-time graph of the generated solar energy and the total energy consumed by
the load, in this case, a residential load.

Full text available upon request to the author

Article title: Performance of a 3-kWp grid-tied photovoltaic system in a water
refilling station

Authors: Erees Queen B. Macabebe, Marianne S. Paloma, Danilo P. Villarey III
Conference title: 5th International Conference on Sustainable Energy and
Environment (SEE 2014): Science, Technology and Innovation for ASEAN Green
Growth

Abstract:

Due to the recurring power interruptions and the increasing monthly electricity rates
in Metro Manila, residents and business owners need to start using renewable
energy. Solar photovoltaic (PV) is the most viable and widely available source of
energy. To quantify the benefits of using solar PV systems, the performance of a 3
kWp grid-tied photovoltaic system with back-up battery bank installed in a
commercial water refilling station was monitored and analyzed. The battery bank
provided an uninterrupted source of energy. The calculations for the monthly
savings and the potential rebates of the establishment if net metering were applied
are included. Despite negative effects due to the non-implementation of the net
metering scheme, the grid-tied PV system significantly reduced the monthly
electricity bill by 50%. Information obtained within the 3-month duration of the
study was used to make necessary modifications in the system.

Full text available upon request to the author

Article title: Development of an Arduino-based I-V curve tracer for performance
testing of photovoltaic modules under outdoor conditions

Authors: Erees Queen B. Macabebe, Robert Alfie S. Pefia, Ian Christopher Gamara,
Keir Alexis Pareja

Conference title: Photovoltaic Science and Engineering Conference (PVSEC-23),
2014

Abstract:
Performance parameters of photovoltaic (PV) modules derived from their current-

voltage (I-V) characteristics are significant in the design of PV systems. In
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commercially available PV modules, parameters such as maximum power (Pmax),
open-circuit voltage (VOC), short-circuit current (ISC) and conversion efficiency (1)
are supplied by the manufacturers. However, these values were obtained under
laboratory environment at standard testing conditions (1000 W/m2, A.M. 1.5, 25 °C).
Actual outdoor conditions vary and fluctuate. To optimize and monitor the
performance of the system, it is important to evaluate the performance of the
modules under outdoor conditions. For this purpose, a portable, battery-powered,
Arduino-based I-V curve tracer was developed with SD card functionality. The
device takes advantage of the operation of a metal-oxide-semiconductor field-effect
transistor (MOSFET) as a fast-varying electronic load to the PV module which
addresses the need for a fast response curve tracer. It also has a sensor module for
measuring temperature and a program was written to extract the performance
parameters from the measured I-V curve. The design and the use of Arduino allow
for easy interfacing with other computer systems.

Full text available upon request to the author

Article title: Effect of collaborative learning in Interactive Lecture Demonstrations
(ILD) on student conceptual understanding of motion graphs
Authors: Erees Queen B. Macabebe, Eleanor Alma D. Jugueta

Conference title: International Conference on Physics Education, 2014

Abstract:

To assess effectively the influence of peer discussion in understanding concepts, and
to evaluate if the conceptual understanding through Interactive Lecture
Demonstrations (ILD) and collaborative learning can be translated to actual
situations, ten (10) questions on human and carts in motion were presented to 151
university students comprising mostly of science majors but of different year levels.
Individual and group predictions were conducted to assess the students’ pre-
conceptual understanding of motion graphs. During the ILD, real-time motion
graphs were obtained and analysed after each demonstration and an assessment that
integrates the ten situations into two scenarios was given to evaluate the conceptual
understanding of the students. Collaborative learning produced a positive effect on
the prediction scores of the students and the ILD with real-time measurement
allowed the students to validate their prediction. However, when the given

situations were incorporated to create a scenario, it posted a challenge to the
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students. The results of this activity identified the area where additional instruction

and emphasis is necessary.

Full text available upon request to the author
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Publication title: Journal of Computational Science 24, December 2017

Abstract:
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Understanding the morphology of an urban system is an important step towards
unveiling the dynamical processes of its growth and development, which can be
achieved through a study of its transportation system. Without doubt, transportation
is the foundation of every urban system, and it is a crucial component that enables
diverse social and economic functions within a city. In this paper, we studied the
spatial pattern of 53 cities in the U.S. by analysing its distribution of public transport
points, using a method based upon clusters of percolation known in statistical
physics. Our analysis revealed that different spatial distributions of points can
generally be classified into four groups with distinctive features: clustered,
dispersed, or regularly distributed. From visual inspection, we observed that cities
with regularly distributed patterns do not have apparent centre. This is in contrast to
the other two types where monocentric (or star-node structure) can be clearly
observed. In particular, our results provide quantitative evidence on the existence of
two different forms of urban system: well-planned and organically grown. In
addition, we had also investigated into the spatial distribution of another important
urban entity —the amenities, and found that it possessed universal properties
regardless of the city's spatial pattern type. This result has an important implication:
urban dynamics cannot be controlled at the local scale even though regulation has
been meted out at the scale of the entire urban system. Furthermore, interesting
relationships between the distribution of amenities within the city and its spatial
pattern are detailed in the paper.

Full text available upon request to the author

Article title: Non-invasive Procedure to Probe the Route Choices of Commuters in
Rail Transit Systems

Authors: Christopher Monterola, Erika Fille Tupas Legara, Lee Kk, Pan Dj, et al.
Publication title: Procedia Computer Science 80:2387-2391, December 2016

Abstract:

Accurately determining the probability of various route choices is critical in
understanding the actual spatiotemporal flow of commuters and the instantaneous
capacity of trains and stations. Here, we report a novel procedure, based solely on
the recorded tap-in tap-out ticketing data, that dictates the route choice of
commuters in a rail transit system (RTS). We show that there exists a signature travel

time distribution, in the form of Gumbel type 1 function, from a given origin O to a
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destination D. Any particular route can then be considered as a superposition of this
mapping function and one can compute the probability that a specific path, over
other possible paths, is taken by a commuter from O to D. The procedure is
demonstrated by considering different scenarios using travel data from smart fare
cards from Singapore's RTS; results show that the forecasted characteristic profile
deviates by less than 10-5 from the actual distribution. We note that our method
utilizes only two parameters that can be experimentally accounted for.

Full text available upon request to the author

Article title: Impacts of land use and amenities on public transport use, urban
planning and design

Authors: Hu, Nan, Erika Fille Tupas Legara, Kee Khoon Lee, Terence Gih Guang
Hung, et al.

Publication title: Land Use Policy 57, November 2016

Abstract:

Various land-use configurations are known to have wide-ranging effects on the
dynamics of and within other city components including the transportation system.
In this work, we particularly focus on the complex relationship between land-use
and transport offering an innovative approach to the problem by using land-use
features at two differing levels of granularity (the more general land-use sector types
and the more granular amenity structures) to evaluate their impact on public transit
ridership in both time and space. To quantify the interdependencies, we explored
three machine learning models and demonstrate that the decision tree model
performs best in terms of overall performance — good predictive accuracy, generality,
computational efficiency, and “interpretability”. Results also reveal that amenity-
related features are better predictors than the more general ones, which suggests that
high-resolution geo-information can provide more insights into the dependence of
transit ridership on land-use. We then demonstrate how the developed framework
can be applied to urban planning for transit-oriented development by exploring
practicable scenarios based on Singapore's urban plan toward 2030, which includes
the development of “regional centers” (RCs) across the city-state. Results show an
initial increase in transit ridership as the amount of amenities is increased. This
trend, on the other hand, eventually reverses (particularly during peak hours) with

continued strategic increase in amenities; a tipping point at 55% increase is identified
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where ridership begins to decline and at 110%, the predicted ridership begins to fall
below current levels. Our in-silico experiments support one of the medium-term
land-use transport goals of stakeholders—to alleviate future strains in the
transportation system of Singapore through the development of RCs. The model put
forward can serve as a good foundation in building decision-support tools that can
assist planners in better strategizing and planning land-use configurations, in
particular the amenity resource distribution, to influence and shape public
transportation demand.

Full text available upon request to the author

Article title: Tweeting Supertyphoon Haiyan: Evolving Functions of Twitter during
and after a Disaster Event

Authors: Clarissa C. David, Jonathan Corpus Ong, Erika Fille Tupas Legara
Publication title: PLoS ONE 11(3): e0150190, March 2016

Abstract:

When disaster events capture global attention users of Twitter form transient interest
communities that disseminate information and other messages online. This paper
examines content related to Typhoon Haiyan (locally known as Yolanda) as it hit the
Philippines and triggered international humanitarian response and media attention.
It reveals how Twitter conversations about disasters evolve over time, showing an
issue attention cycle on a social media platform. The paper examines different
functions of Twitter and the information hubs that drive and sustain conversation
about the event. Content analysis shows that the majority of tweets contain
information about the typhoon or its damage, and disaster relief activities. There are
differences in types of content between the most retweeted messages and posts that
are original tweets. Original tweets are more likely to come from ordinary users, who
are more likely to tweet emotions, messages of support, and political content
compared with official sources and key information hubs that include news
organizations, aid organization, and celebrities. Original tweets reveal use of the site
beyond information to relief coordination and response.

Full text available upon request to the author

Article title: Generalized Cross Entropy Method for estimating joint distribution
from incomplete information

Authors: Hai-Yan Xu, Shyh-Hao Kuo, Erika Fille Tupas Legara, Guoqi Li, et al.
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Publication title: Physica A: Statistical Mechanics and its Applications 453, February
2016

Abstract:

Obtaining a full joint distribution from individual marginal distributions with
incomplete information is a non-trivial task that continues to challenge researchers
from various domains including economics, demography, and statistics. In this
work, we develop a new methodology referred to as “Generalized Cross Entropy
Method” (GCEM) that is aimed at addressing the issue. The objective function is
proposed to be a weighted sum of divergences between joint distributions and
various references. We show that the solution of the GCEM is unique and global
optimal. Furthermore, we illustrate the applicability and validity of the method by
utilizing it to recover the joint distribution of a household profile of a given
administrative region. In particular, we estimate the joint distribution of the
household size, household dwelling type, and household home ownership in
Singapore. Results show a high-accuracy estimation of the full joint distribution of
the household profile under study. Finally, the impact of constraints and weight on
the estimation of joint distribution is explored.

Full text available upon request to the author

Article title: How Voters Combine Candidates on the Ballot: The Case of the
Philippine Senatorial Elections

Authors: Erika Fille Tupas Legara, Clarissa C. David

Publication title: International Journal of Public Opinion Research 29(1), December
2015

Abstract:

In the Philippines, senators are nationally elected officials, and citizens vote for 12
candidates every three years. The country's electoral features include a weak party
system, a low-information environment for voters, and a history of political dynasty
rule and preponderance of media celebrities in elected political offices. The article
tirst applies cluster analysis on exit poll data for the 2010 Senatorial Election and
then examines predictors of Senatorial candidate sets. Hypotheses are proposed
based on theories and evidence that name recall has important consequences in voter
decision-making under low information circumstances, and that media celebrities

and members of political dynasties benefit from the name recall vote. Findings
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support predictions that voters put media celebrities and members of national
political dynasties together often on a ballot and that the voters who are likely to
operate with little information are more likely to vote for these candidates. These are
voters with low education and low income, who live in rural areas, and who exhibit
high abstention rates. © The Author 2015. Published by Oxford University Press on
behalf of The World Association for Public Opinion Research. All rights reserved.

Full text available upon request to the author

Article title: Inferring Passenger Type from Commuter Eigentravel Matrices
Authors: Erikka Fille Tupas Legara, Christopher P. Monterola
Publication title: Transportmetrica B, August 2015

Abstract:

A sufficient knowledge of the demographics of a commuting public is essential in
formulating and implementing more targeted transportation policies, as commuters
exhibit different ways of traveling. With the advent of the Automated Fare Collection
system (AFC), probing the travel patterns of commuters has become less invasive
and more accessible. Consequently, numerous transport studies related to human
mobility have shown that these observed patterns allow one to pair individuals with
locations and/or activities at certain times of the day. However, classifying
commuters using their travel signatures is yet to be thoroughly examined. Here, we
contribute to the literature by demonstrating a procedure to characterize passenger
types (Adult, Child/Student, and Senior Citizen) based on their three-month travel
patterns taken from a smart fare card system. We first establish a method to
construct distinct commuter matrices, which we refer to as eigentravel matrices, that
capture the characteristic travel routines of individuals. From the eigentravel
matrices, we build classification models that predict the type of passengers traveling.
Among the models explored, the gradient boosting method (GBM) gives the best
prediction accuracy at 76%, which is 84% better than the minimum model accuracy
(41%) required vis-\ "a-vis the proportional chance criterion. In addition, we find that
travel features generated during weekdays have greater predictive power than those
on weekends. This work should not only be useful for transport planners, but for
market researchers as well. With the awareness of which commuter types are
traveling, ads, service announcements, and surveys, among others, can be made

more targeted spatiotemporally. Finally, our framework should be effective in
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creating synthetic populations for use in real-world simulations that involve a
metropolitan's public transport system.

Full text available upon request to the author

Article title: A Data-Driven Agent-Based Model of Congestion and Scaling
Dynamics of Rapid Transit Systems

Authors: Nasri Bin Othman, Erika Fille Tupas Legara, Vicknesh Selvam, Christopher
Monterola

Publication title: Journal of Computational Science 10, March 2015

Abstract:

Investigating congestion in train rapid transit systems (RTS) in today's urban cities is
a challenge compounded by limited data availability and difficulties in model
validation. Here, we integrate information from travel smart card data, a
mathematical model of route choice, and a full-scale agent-based model of the
Singapore RTS to provide a more comprehensive understanding of the congestion
dynamics than can be obtained through analytical modelling alone. Our model is
empirically validated, and allows for close inspection of congestion and scaling
dynamics. By adjusting our model, we can estimate the effective capacity of the RTS
trains as well as replicate the penultimate station effect, where commuters travel
backwards to the preceding station to catch a seat, sacrificing time for comfort. Using
current data, the crowdedness in all 121 stations appears to be distributed log-
normally. We find that increasing the current population (2 million) beyond a factor
of approximately 10% leads to an exponential deterioration in service quality. We
also show that incentivizing commuters to avoid the most congested hours can bring
modest improvements to the service quality. Finally, our model can be used to
generate simulated data for statistical analysis when such data are not empirically
available, as is often the case.

Full text available upon request to the author

Article title: Mechanism-based model of a mass rapid transit system: A perspective
Authors: Erika Fille Tupas Legara, Lee Kee Khoon, Terence Gih Guang Hung,
Christopher Monterola

Publication title: International Journal of Modern Physics Conference Series
36:1560011, January 2015
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Abstract:

In this paper, we discuss our findings on the spatiotemporal dynamics within the
mass rapid transit (MRT) system of Singapore. We show that the trip distribution of
Origin-Destination (OD) station pairs follows a power-law, implying the existence of
critical OD pairs. We then present and discuss the empirically validated agent-based
model (ABM) we have developed. The model allows recreation of the observed
statistics and the setting up of various scenarios and their effects on the system, such
as increasing the commuter population and the propagation of travel delays within
the transportation network. The proposed model further enables identification of
bottlenecks that can cause the MRT to break down, and consequently provide
foresight on how such disruptions can possibly be managed. This can potentially
provide a versatile approach for transport planners and government regulators to
make quantifiable policies that optimally balance cost and convenience as a function
of the number of the commuting public.

Full text available upon request to the author

Article title: Criticality of forcing directions on the fragmentation and resilience of
grid networks

Authors: Cheryl Abundo, Christopher Monterola, Erika Fille Tupas Legara
Publication title: Scientific Reports 4(1):6195, August 2014

Abstract:

A general framework for probing the dynamic evolution of spatial networks
comprised of nodes applying force amongst each other is presented. Aside from the
already reported magnitude of forces and elongation thresholds, we show that
preservation of links in a network is also crucially dependent on how nodes are
connected and how edges are directed. We demonstrate that the time it takes for the
networks to reach its equilibrium network structure follows a robust power law
relationship consistent with Basquin's law with an exponent that can be tuned by
changing only the force directions. Further, we illustrate that networks with different
connection structures, node positions and edge directions have different Basquin's
exponent which can be used to distinguish spatial directed networks from each
other. Using an extensive waiting time simulation that spans up to over 16 orders of

magnitude, we establish that the presence of memory combined with the scale-free
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bursty dynamics of edge breaking at the micro level leads to the evident macroscopic
power law distribution of network lifetime.

Full text available upon request to the author

Article title: Critical capacity, travel time delays and travel time distribution of rapid
mass transit systems

Authors: Erika Fille Tupas Legara, Christopher Monterola, Kee Khoon Lee, Terence
Gih Guang Hung

Publication title: Physica A: Statistical Mechanics and its Applications 406:100-106,
July 2014

Abstract:

We set up a mechanistic agent-based model of a rapid mass transit system. Using
empirical data from Singapore’s unidentifiable smart fare card, we validate our
model by reconstructing actual travel demand and duration of travel statistics. We
subsequently use this model to investigate two phenomena that are known to
significantly affect the dynamics within the RTS: (1) overloading in trains and (2)
overcrowding in the RTS platform. We demonstrate that by varying the loading
capacity of trains, a tipping point emerges at which an exponential increase in the
duration of travel time delays is observed. We also probe the impact on the rail
system dynamics of three types of passenger growth distribution across stations: (i)
Dirac delta, (ii) uniform and (iii) geometric, which is reminiscent of the effect of land
use on transport. Under the assumption of a fixed loading capacity, we demonstrate
the dependence of a given origin-destination (OD) pair on the flow volume of
commuters in station platforms.

Full text available upon request to the author

Article title: On Centripetal Flows of Entities in Scale-Free Networks with Nodes of
Finite Capability

Authors: Jesus Feliz Valenzuela, Christopher Monterola, Erika Fille Tupas Legara,
Xiuju Fu, et al.

Publication title: Complexity 21(1), July 2014

Abstract:
We examine the transmission of entities from the peripheries of scale-free networks

toward their centers when the nodes of the network have finite processing
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capabilities. We look at varying network utilization, U and find that clogging of the
network sets in after a threshold value has been exceeded, and that the congestion
sets in at the downstream nodes (those nearer to the collector) having large numbers
of upstream neighbors. Investigation of the question of the degree of correlation of
several characteristics of scale-free networks (such as the average path length to the
collector <I(min)> and the average clustering coefficient ) with the dynamics of
centripetal flow in them reveals a negative answer: any correlation is indirect and
will manifest in the number of producer nodes (which dictate the effective heaviness
of the flow) and the interconnectedness of the feeder nodes, those nodes which are
immediate neighbors of the collector node. An examination of reinforcement
strategies shows dramatic improvements in both the finishing rate, and the average
total transmission time, when the more centrally-placed nodes are reinforced first,
showing that the entities spend a large amount of their lifetime waiting in line at
those nodes (which constitute the bottlenecks in the network) compared to the nodes
in the periphery. Our results reinforce the importance of a network's hubs and their
immediate environs, and suggest strategies for prioritizing elements of a network for
optimization. © 2014 Wiley Periodicals, Inc. Complexity, 2014

Full text available upon request to the author

Article title: A network perspective on the calamity, induced inaccessibility of
communities and the robustness of centralized, landbound relief efforts

Authors: Jesus Felix Valenzuela, Erika Fille Tupas Legara, Xiuju Fu, Rick Siow Mong
Goh, et al.

Publication title: International Journal of Modern Physics C 25(6), March 2014

Abstract:

We examine the robustness of centralized, landbound relief operations' capability to
promptly reach areas affected by a disaster event from a network perspective. We
initially look at two idealized road networks: a two-dimensional grid and a scale-free
network, and compare them to an actual road network obtained from
OpenStreetMap. We show that, from a node designated as the center for relief
operations (a "relief center"), damage to a road network causes a substantial fraction
of the other nodes (about 20% in the three networks we examined) to become
initially inaccessible from any relief effort, although the remaining majority can still

be reached readily. Furthermore, we show the presence of a threshold in the two
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idealized road networks but not in the real one. Below this threshold, all nodes can
robustly be reached in a short span of time, and above it, not only the partitioning
mentioned above sets in, but also the time needed to reach the nodes becomes
susceptible to the amount of damage sustained by the road network. Under damage
sustained by random segments of the network, this threshold is higher in the scale-
free network compared to the grid, due to the robustness of the former against
random attacks. Our results may be of importance in formulating contingency plans
for the logistics of disaster relief operations.

Full text available upon request to the author

Article title: Simulating Congestion Dynamics of Train Rapid Transit Using Smart
Card Data
Authors: Nasri Bin Othman, Erika Fille Tupas Legara, Vicknesh Selvam, Christopher
Monterola

Publication title: Procedia Computer Science 29, February 2014

Abstract:

Investigating congestion in train rapid transit systems (RTS) in today's urban cities is
a challenge compounded by limited data availability and difficulties in model
validation. Here, we integrate information from travel smart card data, a
mathematical model of route choice, and a full-scale agent-based model of the
Singapore RTS to provide a more comprehensive understanding of the congestion
dynamics than can be obtained through analytical modelling alone. Our model is
empirically validated, and allows for close inspection of the dynamics including
station crowdedness, average travel duration, and frequency of missed trains---all
highly pertinent factors in service quality. Using current data, the crowdedness in all
121 stations appears to be distributed log-normally. In our preliminary scenarios, we
investigate the effect of population growth on service quality. We find that the
current population (2 million) lies below a critical point; and increasing it beyond a
factor of $\sim10\ %% leads to an exponential deterioration in service quality. We
also predict that incentivizing commuters to avoid the most congested hours can
bring modest improvements to the service quality provided the population remains

under the critical point. Finally, our model can be used to generate simulated data
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for analytical modelling when such data are not empirically available, as is often the
case.

Full text available upon request to the author

Article title: News Frames of the Population Issue in the Philippines

Authors: Clarissa C. David, Erika Fille Tupas Legara, Jenna Mae Atun, Christopher
P. Monterola

Publication title: International Journal of Communication 8(1): 1247-1267, January
2014

Abstract:

Using automated semantic network analysis, this study examines media framing of
the population issue in the Philippines through the different labels used to refer to it
in public discourse. The population issue has been relabeled and repackaged in
legislation and other policy documents. This article examines how each relabeling of
the issue was reflected in the media. Analysis of news articles published from 1987 to
2007 reveals that word clusters around each label reflect strategic framing of the
terms population control, population management, family planning, reproductive
health, responsible parenthood, and pro-life. Whereas population control and
population management are associated with developmental and economic goals,
reproductive health and family planning are more linked with women's and youth's
health issues. The terms responsible parenthood and pro-life are mostly identified
with the Catholic Church, with the latter more identified with positions on abortion
and contraception.

Full text available upon request to the author

Article title: Complex network tools in building expert systems that perform
framing analysis

Authors: Erika Fille Tupas Legara, Christopher P. Monterola, Clarissa David
Publication title: Expert Systems with Applications 40(11): 4600-4608, September
2013

Abstract:
Framing, in its specific application to media research, is defined as the “central
organizing idea for making sense of an issue or conflict and suggesting what is at

stake.” It can be found in various disciplines of the social sciences, most notably in
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political science, psychology, and communication research. Due to the fuzzy nature
of frames, identifying them has proven to be quite complex. Here, we perform
framing analysis on a corpus of news texts on the population and family planning
issue in the Philippines by operating two varying approaches: human-based and
computer-assisted. A singular holistic approach to framing is initially implemented
where coders/domain experts classify each news text to a specific pre-defined frame.
This traditional approach is known to raise serious issues on the reliability and
validity of the results mainly due to human’s intrinsic biases. To address such issues,
we propose a novel technique that synergically combines the method of Matthes and

Kohring (2008) and complex networks approach. In our model, the codings of texts

are cast as a network of content analytic variables (CAVs). Our proposed method
tackles the clustering issue that MK raised, which plagues framing scholars in the
quantitative identification of news frames in texts. Moreover, the research is
significant on a societal level as it also aims to gain perspective for reasons on the
lack of progress in discussions about suitable population policies in most developing
countries like the Philippines.

Full text available upon request to the author

Article title: Finding Frames: Comparing Two Methods of Frame Analysis

Authors: Clarissa C. David, Jenna Mae Atun, Erika Fille Tupas Legara, Christopher
Monterola

Publication title: Communication Methods and Measures 5(4): 329-351, December
2011

Abstract:

Detecting media frames has spawned a variety of methods, but very little has been
done to investigate whether these methods provide comparable results. This article
compares the results of two kinds of human coding framing analysis. The first is a
method developed by Matthes and Kohring (2008) involving human coding of
elements based on Entman's (1993) definition of frames, and the second coding is
based on an extracted set of frames. Cluster analysis of news articles on population
published from 1987-2007 in the Philippines yielded an optimum number of three
communities or frames that agree with the holistic predetermined frames. Results
indicate support for the validity of both procedures. Methodological implications are

further discussed.
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Article title: Power Law Mapping in Human Area Perception
Authors: Anthony Longjas, Erika Fille Tupas Legara, Christopher Monterola
Publication title: International Journal of Modern Physics C 22(5):495-503, May 2011

Abstract:

We investigate how humans visually perceive and approximate area or space
allocation through visual area experiments. The participants are asked to draw a
circle concentric to the reference circle on the monitor screen using a computer
mouse with area measurements relative to the area of the reference circle. The
activity is repeated for triangle, square and hexagon. The area estimated corresponds
to the area estimates of a participant (perceived) for a corresponding requested area
to be drawn (stimulus). The area estimated fits very well (goodness of fit R2 > 0.97)
to a power law given by r2alpha where r is the radius of the circle or the distance of
the edge for triangle, square and hexagon. The power law fit demonstrates that for
all shapes sampled, participants underestimated area for stimulus that are less than
~100% of the reference area and overestimated area for stimulus greater than ~100%
of the reference area. The value of alpha is smallest for the circle (alphao &ap; 1.33)
and largest for triangle (alpha&xutri; &ap; 1.56) indicating that in the presence of a
reference area with the same shape, circle is perceived to be smallest among the
figures considered when drawn bigger than the reference area, but largest when
drawn smaller than the reference area. We also conducted experiments on length
estimation and consistent with the results of Dehaene et al., Science 2008, we recover
a linear relationship between the perceived length and the stimulus. We show that
contrary to number mapping into space and/or length perception, human's
perception of area is not corrected by the introduction of cultural interventions such
as formal education.

Full text available upon request to the author

Article title: Ranking of predictor variables based on effect size criterion provides an
accurate means of automatically classifying opinion column articles

Authors: Erika Fille Tupas Legara, Christopher Monterola, Cheryl Abundo
Publication title: Physica A: Statistical Mechanics and its Applications 390(1):
110-119, January 2011
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Abstract:

We demonstrate an accurate procedure based on linear discriminant analysis that
allows automatic authorship classification of opinion column articles. First, we
extract the following stylometric features of 157 column articles from four authors:
statistics on high frequency words, number of words per sentence, and number of
sentences per paragraph. Then, by systematically ranking these features based on an
effect size criterion, we show that we can achieve an average classification accuracy
of 93% for the test set. In comparison, frequency size based ranking has an average
accuracy of 80%. The highest possible average classification accuracy of our data
merely relying on chance is ~31%. By carrying out sensitivity analysis, we show that
the effect size criterion is superior than frequency ranking because there exist low
frequency words that significantly contribute to successful author discrimination.
Consistent results are seen when the procedure is applied in classifying the
undisputed Federalist papers of Alexander Hamilton and James Madison. To the
best of our knowledge, the work is the first attempt in classifying opinion column
articles, that by virtue of being shorter in length (as compared to novels or short
stories), are more prone to over-fitting issues. The near perfect classification for the
longer papers supports this claim. Our results provide an important insight on
authorship attribution that has been overlooked in previous studies: that ranking
discriminant variables based on word frequency counts is not necessarily an optimal
procedure.

Full text available upon request to the author

Article title: News Framing of Population and Family Planning Issues via Syntactic
Network Analysis

Authors: Erika Fille Tupas Legara, Christopher Monterola, Clarissa David, Jenna
Mae Atun

Publication title: International Journal of Modern Physics C 21 (1): 51-65, January
2010

Abstract:

Contentious political debates regarding the issues on population and family
planning have been perennial over the past four decades especially in developing
countries. While its prominence in the public agenda varies depending on other

national issues vying for public attention, its presence in policy and political agendas
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is constant. Here, a computational approach to framing analysis is developed that
examines the pattern of media coverage on the population issue in the Philippines.
The content of 146 articles sampled from 1988 to 2007 in Manila Bulletin (one of the
leading newspapers in the Philippines) is analyzed by creating a syntactic network
of concept co-occurrences. The topological properties of the network indicates that
the discussion of an article revolves around few central ideas. Moreover, cluster
analysis of the network suggests three well-defined frame themes, namely: (1)
Development Frame; (2) Maternal Health Frame; and (3) Framing by the Catholic
Church. Our results support the thesis that the inability to fruitfully discuss points of
contention to reach agreement about suitable population policies in the Philippines
is due to the mismatched frames within which it is discussed.

Full text available upon request to the author

Article title: Competition in a Social Structure
Authors: Erika Fille Tupas Legara, Anthony Longjas, Rene Batac
Publication title: International Journal of Modern Physics C 20(01):1-7, January 2009

Abstract:

Complex adaptive agents develop strategies in the presence of competition. In
modern human societies, there is an inherent sense of locality when describing inter-
agent dynamics because of its network structure. One then wonders whether the
traditional advertising schemes that are globally publicized and target random
individuals are as effective in attracting a larger portion of the population as those
that take advantage of local neighborhoods, such as "word-of-mouth" marketing
schemes. Here, we demonstrate using a differential equation model that schemes
targeting local cliques within the network are more successful at gaining a larger
share of the population than those that target users randomly at a global scale (e.g.,
television commercials, print ads, etc.). This suggests that success in the competition
is dependent not only on the number of individuals in the population but also on
how they are connected in the network. We further show that the model is general in
nature by considering examples of competition dynamics, particularly those of
business competition and language death.

Full text available upon request to the author

Article title: Earning potential in multilevel marketing enterprises

301



Specialized Philippine Enterprise Reference of Experts and Scientists Volume 5 No.1 June 2021

Authors: Erika Fille Tupas Legara, Christopher Monterola, Dranreb Earl Juanico,
Marisciel Litong-Palima, et al.

Publication title: Physica A: Statistical Mechanics and its Applications 387(19):
4889-4895, August 2008

Abstract:

Government regulators and other concerned citizens warily view multilevel
marketing enterprises (MLM) because of their close operational resemblance to
exploitative pyramid schemes. We analyze two types of MLM network architectures
— the unilevel and binary, in terms of growth behavior and earning potential among
members. We show that network growth decelerates after reaching a size threshold,
contrary to claims of unrestricted growth by MLM recruiters. We have also found
that the earning potential in binary MLM’s obey the Pareto “80 20” rule, implying an
earning opportunity that is strongly biased against the most recent members. On the
other hand, unilevel MLM’s do not exhibit the Pareto earning distribution and
earning potential is independent of member position in the network. Our analytical
results agree well with field data taken from real-world MLM’s in the Philippines.
Our analysis is generally valid and can be applied to other MLM architectures.
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Publication title: Journal of the Endocrine Society 4(1), May 2020

Abstract:

The development and maintenance of the adult prostate is dependent on the action
of androgens, which mediate its effect by binding to the androgen receptor (AR).
Dysregulation in the AR signaling axis disrupts transcriptional homeostasis, shifting
the balance towards uncontrolled proliferation and driving the progression towards

prostate cancer (PCa). The prominent role of AR signaling in prostate carcinogenesis
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led to the development of androgen deprivation therapy (ADT) as the primary
treatment strategy for managing PCa. Despite the success of ADT in early PCa cases,
most patients develop resistance to ADT and the cancer ultimately recurs towards a
lethal state termed castration-resistant prostate cancer (CRPC). Remarkably, AR
signaling is still active in CRPC, suggesting that the progression towards CRPC is
still reliant on AR activity. Current treatments are ineffective against CRPC,
highlighting the need for alternative therapeutics that can combat the resistant
nature of CRPC. To address the need for innovative approaches against CRPC, we
used a robust luminescence-based bioassay that can identify novel AR antagonists.
We screened plant extracts derived from local fauna by measuring their effect on AR-
driven activity using a luciferase-based reporter assay in Hela cells stably
overexpressing hAR (HeLa-hAR). To identify candidate hits, HeLa-hAR cells were
treated with DHT to induce AR-dependent luciferase activity, DHT with the AR
antagonist bicalutamide as a positive control, and DHT plus the plant extracts. We
identified one extract, A32, which showed significant inhibition of AR-dependent
luciferase activity without having deleterious effects on cell viability. Secondary
validation tests also showed that A32 exhibits a dose-dependent inhibition of AR-
driven reporter activity. When testing the effect of A32 on gene expression in LNCaP
cells, we observed a down-regulation in the expression of canonical AR target genes
such as PSA to degrees similar to bicalutamide. These results suggest that A32 may
be an AR antagonist or may target the AR signaling axis. Collectively, this study
establishes the use of a luminescence-based reporter assay for the identification of
novel AR antagonists from a plant extract library.

Full text available upon request to the author

Article title: SAT-725 Alterations in the Phenotype and Epigenomic Landscape of
Luminal Breast Cancer Following Long-Term Nanomolar Exposure to Bisphenol a
(BPA)

Authors: Jason Tan Liwag, Michael Cu Velarde, Pia Bagamasbad

Publication title: Journal of the Endocrine Society 4(1), May 2020

Abstract:
Breast cancer (BCa) is the leading cause of female cancer-related death worldwide.
Luminal BCa accounts for at least 70% of all BCa and is characterized by its hormone

dependence, particularly to estrogen. Endocrine disruptors may function to exert the
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pro-tumorigenic effects of estrogen in proxy following environmental exposure.
Bisphenol A (BPA) is a ubiquitous endocrine disruptor shown to increase risk
towards developing BCa in multiple in vivo mammalian models and in vitro human
breast models. Despite this, there is limited information on the phenotypic and
epigenetic effects of nanomolar BPA following long-term exposure particularly in the
context of BCa stem cell population, which accumulate the “cellular insult’ and are
likely to pass such information down through epigenetic mechanisms. We
hypothesize that BPA affects the epigenome, in part, by altering the regulation of
DNA methyltransferases (DNMTs) since BPA disrupts transcriptional and
translational regulation of DNMTs in various other tissue types such as the brain,
testis and prostate. In this study, MCF7 cells were chronically (>4 weeks) cultured
with nanomolar doses of BPA, and subsequently subjected to phenotypic assays and
gene expression analysis in monolayer or mammosphere culture. Gene expression
analysis revealed a downregulation of DNMT3A and ESRI following long-term
exposure to BPA in mammosphere culture of MCF7 cells, but not in monolayer
culture. This is accompanied by alterations in mammosphere morphology, reduction
in mammosphere size, an increase in the mammosphere number, and an increase in
the CD49f+ population, indicating a positive contribution of BPA to stemness.
However, there are no significant changes in proliferation, apoptotic rate, and
metastasis in both monolayer and mammosphere culture. Future analysis includes
assessment of genome-wide alterations in DNA methylation patterns in these
chronically exposed MCF7 mammospheres, as well as identifying estrogen
responsiveness, chemotherapeutic response, and self-renewal properties of these
cancer cells.

Full text available upon request to the author

Article title: SAT-132 The Secretory Vesicle Membrane Protein, CYB561, Promotes
the Growth and Metastatic Potential of Castration-Resistant Neuroendocrine
Prostate Cancer

Authors: Kevin Christian V. Olarte, Pia Bagamasbad

Publication title: Journal of the Endocrine Society 4(1), May 2020

Abstract:
An increase in the population of neuroendocrine (NE) differentiated (NED) cells and

their secretory products are closely correlated with prostate cancer (PCa) resistance

305



Specialized Philippine Enterprise Reference of Experts and Scientists Volume 5 No.1 June 2021

to existing therapies and eventual progression to castration-resistant PCa (CRPC). It
is hypothesized that NED cells secrete neuropeptides that support tumor growth
and induce aggressiveness of adjacent proliferating tumor cells through a paracrine
mechanism. A gene that is constitutively expressed in secretory vesicles of NE cells,
and has been previously found to be highly expressed in CRPC and cancer of several
tissues is Cytochrome b561 (CYB561). The CYB561 gene encodes a secretory vesicle
transmembrane protein that primarily functions in the regeneration of ascorbic acid,
a necessary step in the a-amidation activation process in the biosynthesis of most
neuropeptides. The CYB561 protein also exhibits ferrireductase activity and may
contribute in regulating iron transport and metabolism, which are two other
pathways often dysregulated in cancer. These findings led us to hypothesize that
CYB561 may be a key player in the NE differentiation process that drives the
progression of prostate cancers into the more aggressive NE subtype. In our study,
we found that CYB561 expression is higher in metastatic and NE PCa (NEPC)
models compared to normal prostate epithelia, and that its expression is not affected
by androgen treatment or steroid deprivation. Lentiviral-mediated knockdown of
CYB561 in the NEPC cell line, PC-3, decreased the expression of genes involved in
NE differentiation and labile iron pool storage, decreased cell proliferation, reduced
cell survival in a colony formation assay, and slowed down cell migration in a
wound-healing assay. Treatment of normal prostate epithelial cells, PNT1A, with
conditioned media from CYB561 knockdown PC-3 cells led to a decrease in
proliferation rate when compared to treatment of PNT1A cells with media from
CYB561 expressing (control) PC-3 cells. Taken together, our findings demonstrate the
role of CYB561 in supporting the growth and metastatic potential of NEPC cells, and
highlights the potential use of CYB561 as a therapeutic target and biomarker that can
be used to identify more aggressive disease.

Full text available upon request to the author

Article title: Differential modulation of the androgen receptor for prostate cancer
therapy depends on the DNA response element

Authors: Steven Kregel, Pia Bagamasbad, Shihan He, Elizabeth LaPensee, et al.
Publication title: Nucleic Acids Research 48(9), March 2020

Abstract:
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Androgen receptor (AR) action is a hallmark of prostate cancer (PCa) with androgen
deprivation being standard therapy. Yet, resistance arises and aberrant AR signaling
promotes disease. We sought compounds that inhibited genes driving cancer but not
normal growth and hypothesized that genes with consensus androgen response
elements (cAREs) drive proliferation but genes with selective elements (sAREs)
promote differentiation. In a high-throughput promoter-dependent drug screen,
doxorubicin (dox) exhibited this ability, acting on DNA rather than AR. This dox
effect was observed at low doses for multiple AR target genes in multiple PCa cell
lines and also occurred in vivo. Transcriptomic analyses revealed that low dox
downregulated cell cycle genes while high dox upregulated DNA damage response
genes. In chromatin immunoprecipitation (ChIP) assays with low dox, AR binding to
sARE-containing enhancers increased, whereas AR was lost from cAREs. Further,
ChIP-seq analysis revealed a subset of genes for which AR binding in low dox
increased at pre-existing sites that included sites for prostate-specific factors such as
FOXA1. AR dependence on cofactors at sSAREs may be the basis for differential
modulation by dox that preserves expression of genes for survival but not cancer
progression. Repurposing of dox may provide unique opportunities for PCa
treatment.

Full text available upon request to the author

Article title: Coordinated transcriptional regulation by thyroid hormone and
glucocorticoid interaction in adult mouse hippocampus-derived neuronal cells
Authors: Pia Bagamasbad, Jose Ezekiel C. Espina, Joseph R. Knoedler, Arasakumar
Subramani, et al.

Publication title: PLoS ONE 14(7): e0220378, July 2019

Abstract:

The hippocampus is a well-known target of thyroid hormone (TH; e.g., 3,53'-
triiodothyronine-T3) and glucocorticoid (GC; e.g., corticosterone-CORT) action.
Despite evidence that TH and GC play critical roles in neural development and
function, few studies have identified genes and patterns of gene regulation
influenced by the interaction of these hormones at a genome-wide scale. In this
study we investigated gene regulation by T3, CORT, and T3 + CORT in the mouse
hippocampus-derived cell line HT-22. We treated cells with T3, CORT, or T3 + CORT

for 4 hr before cell harvest and RNA isolation for microarray analysis. We identified
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9 genes regulated by T3, 432 genes by CORT, and 412 genes by T3 + CORT. Among
the 432 CORT-regulated genes, there were 203 genes that exhibited an altered CORT
response in the presence of T3, suggesting that T3 plays a significant role in
modulating CORT-regulated genes. We also found 80 genes synergistically induced,
and 73 genes synergistically repressed by T3 + CORT treatment. We performed in
silico analysis using publicly available mouse neuronal chromatin
immunoprecipitation-sequencing datasets and identified a considerable number of
synergistically regulated genes with TH receptor and GC receptor peaks mapping
within 1 kb of chromatin marks indicative of hormone-responsive enhancer regions.
Functional annotation clustering of synergistically regulated genes reveal the
relevance of proteasomal-dependent degradation, neuroprotective effect of growth
hormones, and neuroinflammatory responses as key pathways to how TH and GC
may coordinately influence learning and memory. Taken together, our transcriptome
data represents a promising exploratory dataset for further study of common
molecular mechanisms behind synergistic TH and GC gene regulation, and identify
specific genes and their role in processes mediated by cross-talk between the thyroid
and stress axes in a mammalian hippocampal model system.

Full text available upon request to the author

Article title: Deciphering the Regulatory Logic of an Ancient, Ultraconserved
Nuclear Receptor Enhancer Module

Authors: Pia Bagamasbad, Ronald M. Bonett, Laurent M. Sachs, Nicolas Buisine, et
al.

Publication title: Molecular Endocrinology 29(6): me20141349, April 2015

Abstract:

Cooperative, synergistic gene regulation by nuclear receptors (NRs) can increase
sensitivity and amplify cellular responses to hormones. We investigated thyroid
hormone (TH) and glucocorticoid (GC) synergy on the Kr )ppel-like factor 9 (KI1f9)
gene, which codes for a zinc finger transcription factor involved in development and
homeostasis of diverse tissues. We identified regions of the Xenopus and mouse KIf9
genes 5 to 6 kb upstream of the transcription start sites that supported synergistic
transactivation by TH plus GC. Within these regions we found an orthologous
sequence of ~180 bp that is highly conserved among tetrapods, but absent in other

chordates, and possesses chromatin marks characteristic of an enhancer element. The
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Xenopus and mouse ~180 bp DNA element conferred synergistic transactivation by
hormones in transient transfection assays, so we designate this the KIf9 Synergy
Module (KSM). We identified binding sites within the mouse KSM for TH receptor
(TR), GC receptor (GR) and nuclear factor kappa B. Thyroid hormone strongly
increased recruitment of liganded GR and serine 5 phosphorylated (initiating) RNA
polymerase II (pol II) to chromatin at the KSM, suggesting a mechanism for
transcriptional synergy. The KSM is transcribed to generate long noncoding RNAs
which are also synergistically induced by combined hormone treatment, and the
KSM interacts with the KIf9 promoter and a far upstream region through
chromosomal looping. Our findings support that the KSM plays a central role in
hormone regulation of vertebrate KIf9 genes, it evolved in the tetrapod lineage, and
has been maintained by strong stabilizing selection.

Full text available upon request to the author

Article title: Molecular Basis for Glucocorticoid Induction of the Kruppel-Like Factor
9 Gene in Hippocampal Neurons

Authors: Pia Bagamasbad, Tim Ziera, Steffen A. Borden, Ronald M. Bonett, et al.
Publication title: Endocrinology 153(11), September 2012

Abstract:

Stress has complex effects on hippocampal structure and function, which
consequently affects learning and memory. These effects are mediated in part by
circulating glucocorticoids (GC) acting via the intracellular GC receptor (GR) and
mineralocorticoid receptor (MR). Here, we investigated GC regulation of Krtippel-
like factor 9 (KLF9), a transcription factor implicated in neuronal development and
plasticity. Injection of corticosterone (CORT) in postnatal d 6 and 30 mice increased
KIf9 mRNA and heteronuclear RNA by 1 h in the hippocampal region. Treatment of
the mouse hippocampal cell line HT-22 with CORT caused a time- and dose-
dependent increase in KIf9 mRNA. The CORT induction of KIf9 was resistant to
protein synthesis inhibition, suggesting that KIf9 is a direct CORT-response gene. In
support of this hypothesis, we identified two GR/MR response elements (GRE/
MRE) located -6.1 and -5.3 kb relative to the transcription start site, and we verified
their functionality by enhancer-reporter, gel shift, and chromatin
immunoprecipitation assays. The -5.3-kb GRE/MRE is largely conserved across
tetrapods, but conserved orthologs of the -6.1-kb GRE/MRE were only detected in
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therian mammals. GC treatment caused recruitment of the GR, histone
hyperacetylation, and nucleosome removal at KIf9 upstream regions. Our findings
support a predominant role for GR, with a minor contribution of MR, in the direct
regulation of KIf9 acting via two GRE/MRE located in the 5'-flanking region of the
gene. KLF9 may play a key role in GC actions on hippocampal development and
plasticity.

Full text available upon request to the author

Article title: AVR/NAVR deficiency lowers blood pressure and differentially affects
urinary concentrating ability, cognition, and anxiety-like behavior in male and
female mice

Authors: Victoria Herrera, Pia Bagamasbad, Julius L. Decano, Nelson Ruiz-Opazo
Publication title: Physiological Genomics 43(1): 32-42, October 2010

Abstract:
Arginine vasopressin (AVP) and angiotensin II (ANG II) are distinct peptide

hormones involved in multiple organs modulating renal, cardiovascular, and brain
functions. They achieve these functions via specific G protein-coupled receptors,
respectively. The AVR/NAVR locus encodes two overlapping V2-type vasopressin
isoreceptors: angiotensin-vasopressin receptor (AVR) responding to ANG II and AVP
equivalently, and nonangiotensin vasopressin receptor (NAVR), which binds
vasopressin exclusively. AVR and NAVR are expressed from a single gene by
alternative promoter usage that is synergistically upregulated by testosterone and
estrogen. This study tested the hypothesis that AVR/NAVR modulates urinary
concentrating ability, blood pressure, and cognitive performance in vivo in a sex-
specific manner. We developed a C57BL/6 inbred AVR/NAVR(-/-) knockout mouse
that showed lower blood pressure in both male and female subjects and a urinary-
concentrating defect restricted to male mice. We also detected sex-specific effects on
cognitive and anxiety-like behaviors. AVR/NAVR(-/-) male mice exhibited impaired
visuospatial and associative learning, while female mice showed improved
performance in both type of cognition. AVR/NAVR deficiency produced an
anxiolytic-like effect in female mice, while males were unaffected. Analysis of AVR-
and NAVR-mediated phosphorylation/dephosphorylation of signaling proteins

revealed activation/deactivation of known modulators of cognitive function. Our
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studies identify AVR/NAVR as key receptors involved in blood pressure regulation
and sex-specific modulation of renal water homeostasis, cognitive function, and
anxiety-like behavior. As such, the AVR/NAVR receptor system provides a
molecular mechanism for sexually diergic traits and a putative common pathway for
the emerging association of hypertension and cognitive decline and dementia.

Full text available upon request to the author

Article title: Mechanisms and significance of nuclear receptor auto- and cross-
regulation

Authors: Pia Bagamasbad and Robert J. Denver

Publication title: General and Comparative Endocrinology 170(1): 3-17, March 2010

Abstract:

The number of functional hormone receptors expressed by a cell in large part
determines its responsiveness to the hormonal signal. The regulation of hormone
receptor gene expression is therefore a central component of hormone action.
Vertebrate steroid and thyroid hormones act by binding to nuclear receptors (NR)
that function as ligand-activated transcription factors. Nuclear receptor genes are
regulated by diverse and interacting intracellular signaling pathways. Nuclear
receptor ligands can regulate the expression of the gene for the NR that mediates the
hormone's action (autoregulation), thus influencing how a cell responds to the
hormone. Autoregulation can be either positive or negative, the hormone increasing
or decreasing, respectively, the expression of its own NR. Positive autoregulation
(autoinduction) is often observed during postembryonic development, and during
the ovarian cycle, where it enhances cellular sensitivity to the hormonal signal to
drive the developmental process. By contrast, negative autoregulation
(autorepression) may become important in the juvenile and adult for homeostatic
negative feedback responses. In addition to autoregulation, a NR can influence the
expression other types of NRs (cross-regulation), thus modifying how a cell responds
to a different hormone. Cross-regulation by NRs is an important means to
temporally coordinate cell responses to a subsequent (different) hormonal signal, or
to allow for crosstalk between hormone signaling pathways.

Full text available upon request to the author
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Article title: Stressor and Glucocorticoid-Dependent Induction of the Immediate
Early Gene Kruppel-Like Factor 9: Implications for Neural Development and
Plasticity

Authors: Ronald M. Bonett, Fang Hu, Pia Bagamasbad, Robert ]J. Denver

Publication title: Endocrinology 150(4): 1757-65, December 2008

Abstract:

Kriuppel-like factor 9 (KLF9) is a thyroid hormone-induced, immediate early gene
implicated in neural development in vertebrates. We analyzed stressor and
glucocorticoid (GC)-dependent regulation of KLF9 expression in the brain of the frog
Xenopus laevis, and investigated a possible role for KLF9 in neuronal differentiation.
Exposure to shaking/confinement stressor increased plasma corticosterone (CORT)
concentration, and KLF9 immunoreactivity in several brain regions, which included
the medial amygdala and bed nucleus of the stria terminalis, anterior preoptic area
(homologous to the mammalian paraventricular nucleus), and optic tectum
(homologous to the mammalian superior colliculus). The stressor-induced KLF9
mRNA expression in the brain was blocked by pretreatment with the GC receptor
antagonist RU486, or mimicked by injection of CORT. Treatment with CORT also
caused a rapid and dose-dependent increase in KLF9 mRNA in X. laevis XTC-2 cells
that was resistant to inhibition of protein synthesis. The action of CORT on KLF9
expression in XTC-2 cells was blocked by RU486, but not by the mineralocorticoid
receptor antagonist spironolactone. To test for functional consequences of up-
regulation of KLF9, we introduced a KLF9 expression plasmid into living tadpole
brain by electroporation-mediated gene transfer. Forced expression of KLF9 in
tadpole brain caused an increase in Golgi-stained cells, reflective of neuronal
differentiation/maturation. Our results support that KLF9 is a direct, GC receptor
target gene that is induced by stress, and functions as an intermediary in the actions
of GCs on brain gene expression and neuronal structure.

Full text available upon request to the author

Article title: Sex-specific hippocampus-dependent cognitive deficits and increased
neuronal autophagy in DEspR haploinsufficiency in mice

Authors: Victoria Herrera, Julius L. Decano, Pia Bagamasbad, Timothy Kufahl, et al.
Publication title: Physiological Genomics 12(35):316-29, November 2008

Abstract:
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Aside from abnormal angiogenesis, dual endothelin-1/VEGF signal peptide-
activated receptor deficiency (DEspR(-/-)) results in aberrant neuroepithelium and
neural tube differentiation, thus elucidating DEspR's role in neurogenesis. With the
emerging importance of neurogenesis in adulthood, we tested the hypothesis that
nonembryonic-lethal DEspR haploinsufficiency (DEspR(+/-)) perturbs neuronal
homeostasis, thereby facilitating aging-associated neurodegeneration. Here we show
that, in male mice only, DEspR-haploinsufficiency impaired hippocampus-
dependent visuospatial and associative learning and induced noninflammatory
spongiform changes, neuronal vacuolation, and loss in the hippocampus, cerebral
cortex, and subcortical regions, consistent with autophagic cell death. In contrast,
DEspR(+/-) females exhibited better cognitive performance than wild-type females
and showed absence of neuropathological changes. Signaling pathway analysis
revealed DEspR-mediated phosphorylation of activators of autophagy inhibitor
mammalian target of rapamycin (mTOR) and dephosphorylation of known
autophagy inducers. Altogether, the data demonstrate DEspR-mediated diametrical,
sex-specific modulation of cognitive performance and autophagy, highlight cerebral
neuronal vulnerability to autophagic dysregulation, and causally link DEspR
haploinsufficiency with increased neuronal autophagy, spongiosis, and cognitive
decline in mice.

Full text available upon request to the author

Article title: Overlapping genes in Nalp6/PYPAF5 locus encode two V2-type
vasopressin isoreceptors: Angiotensin-vasopressin receptor (AVR) and non-AVR
Authors: Victoria Herrera, Pia Bagamasbad, Tamara Didishvili, Julius L. Decano, et
al.

Publication title: Physiological Genomics 34(1): 65-77, June 2008

Abstract:

The angiotensin-vasopressin receptor (AVR) responds with equivalent affinities to
angiotensin II (ANG II) and vasopressin and is coupled to adenylate cyclase and
hence a V2-type vasopressin receptor. AVR maps to the Nalp6 locus and overlaps
with the larger Nalp6/PYPAF5 reported to be a T cell/granulocyte-specific,
cytoplasmic-specific proapoptotic protein, thus questioning the existence of AVR.
Here we confirm, through different experimental modalities, that AVR is distinct
from Nalp6/PYPAF5 based on different mRNA and protein sizes, subcellular
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localization, and tissue-specific expression patterns. Binding studies of PYPAF5-
specific Cosl transfectants detect high-affinity binding to vasopressin but not ANG
II, thus assigning PYPAF5 as a non-AVR (NAVR). Signaling array analysis reveals
that AVP stimulation of AVR- and NAVR-specific Cosl transfectants results in
diametrical activation as well as coactivation of signaling pathways known to
mediate renal sodium and water balance. Likewise, ANG II stimulation of Cos1-AVR
transfectants reveals a signaling profile distinct from that of AVP-stimulated Cosl-
AVR transfectants. Analysis of genomic organization of the AVR/NAVR locus shows
an overlapping gene arrangement with alternative promoter usage resulting in
different NH(2) termini for NAVR and AVR. In addition to core promoter elements,
androgen and estrogen response elements are detected. Promoter analysis of NAVR/
AVR 5'-regulatory region detects transcriptional upregulation by testosterone and
synergistic upregulation by testosterone and estrogen, thus suggesting that AVR
and/or NAVR contribute to sex-specific V2-type vasopressin-mediated effects.
Altogether, confirmation of AVR and identification of NAVR as vasopressin
receptors are concordant with emerging vasopressin functions not attributable to
Vla, V1b, or V2 receptors and add molecular bases for the multifunctional
complexity of vasopressin-mediated functions and regulation.

Full text available upon request to the author

Article title: A Role for Basic Transcription Element-binding Protein 1 (BTEB1) in the
Autoinduction of Thyroid Hormone Receptor

Authors: Pia Bagamasbad, Kembra L. Howdeshell, Laurent M. Sachs, Barbara
Dermeneix, et al.

Publication title: Journal of Biological Chemistry 283(4): 2275-85, February 2008

Abstract:

Thyroid hormone (T3) induces gene regulation programs necessary for tadpole
metamorphosis. Among the earliest responses to T3 are the up-regulation of T3
receptor f§ (TRP; autoinduction) and BTEB1 (basic transcription element-binding
protein 1). BTEBI1 is a member of the Kriippel family of transcription factors that
bind to GC-rich regions in gene promoters. The proximal promoter of the Xenopus
laevis TrPA gene has seven GC-rich sequences, which led us to hypothesize that
BTEB1 binds to and regulates TrA. In tadpoles and the frog fibroblast-derived cell
line XTC-2, T3 up-regulated Btebl mRNA with faster kinetics than Trf3A, and Btebl
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mRNA correlated with increased BTEB1 protein expression. BTEB1 bound to GC-
rich sequences in the proximal TrA promoter in vitro. By using chromatin
immunoprecipitation assay, we show that BTEB1 associates with the TrA promoter
in vivo in a T3 and developmental stage-dependent manner. Induced expression of
BTEB1 in XTC-2 cells caused accelerated and enhanced autoinduction of the TrfA
gene. This enhancement was lost in N-terminal truncated mutants of BTEBI.
However, point mutations in the zinc fingers of BTEB1 that destroyed DNA binding
did not alter the activity of the protein on TrfA autoinduction, suggesting that
BTEB1 can function in this regard through protein-protein interactions. Our findings
support the hypothesis that BTEB1 associates with the TrfA promoter in vivo and
enhances autoinduction, but this action does not depend on its DNA binding
activity. Cooperation among the protein products of immediate early genes may be a
common mechanism for driving developmental signaling pathways.

Full text available upon request to the author

Article title: Genetics and pharmacogenomics.

Authors: N. Glorosio, Victoria Herrera, Pia Bagamasbad, Fabiana Filigheddu, et al.
Publication title: High Blood Pressure & Cardiovascular Prevention 14(3): 145,
September 2007

Abstract:

Essential hypertension remains a major risk factor for cardiovascular and
cerebrovascular diseases. As a complex multifactorial disease, elucidation of
susceptibility loci remains elusive. ATP1A1 and Dear are candidate genes for 2
closely linked rat chromosome-2 blood pressure quantitative trait loci. Because
corresponding human syntenic regions are on different chromosomes, investigation
of ATP1A1 (chromosome [chr]-1p21) and Dear (chr-4q31.3) facilitates genetic
analyses of each blood pressure quantitative trait locus in human hypertension. Here
we report the association of human ATP1A1 (P<0.000005) and Dear (P<0.03) with
hypertension in a relatively isolated, case/control hypertension cohort from
northern Sardinia by single-nucleotide polymorphism haplotype analysis. Sex-
specific haplotype analyses detected stronger association of both loci with
hypertension in males than in females. Haplotype trend-regression analyses support

ATP1A1 and Dear as independent susceptibility loci and reveal haplotype-specific
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association with hypertension and normotension, thus delineating haplotype-
specific subsets of hypertension. Although investigation in other cohorts needs to be
performed to determine genetic effects in other populations, haplotype subtyping
already allows systematic stratification of susceptibility and, hence, clinical
heterogeneity, a prerequisite for unraveling the polygenic etiology and polygene-
environment interactions in essential hypertension. As hypertension susceptibility
genes, coexpression of ATP1A1 and Dear in both renal tubular cells and vascular
endothelium suggest a cellular pathogenic scaffold for polygenic mechanisms of
hypertension, as well as the hypothesis that ATP1A1 and/or Dear could contribute
to the known renal and vascular endothelial dysfunction associated with essential
(polygenic) hypertension.

Full text available upon request to the author

Article title: Gender-Specific Association of ATPlal and Dear Haplotypes with
Essential Hypertension
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Abstract:
No abstract available
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Article title: The Escherichia coli GTPase CgtAE Is Involved in Late Steps of Large
Ribosome Assembly

Authors: Mengxi Jiang, Kaustuv Datta, Angela K. Walker, John Strahler, et al.
Publication title: Journal of Bacteriology 188(19): 6757-70, November 2006

Abstract:

The bacterial ribosome is an extremely complicated macromolecular complex the in
vivo biogenesis of which is poorly understood. Although several bona fide assembly
factors have been identified, their precise functions and temporal relationships are
not clearly defined. Here we describe the involvement of an Escherichia coli GTPase,
CgtAE, in late steps of large ribosomal subunit biogenesis. CgtAE belongs to the
Obg/CgtA GTPase subfamily, whose highly conserved members are predominantly

involved in ribosome function. Mutations in CgtAE cause both polysome and rRNA
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processing defects; small- and large-subunit precursor rRNAs accumulate in a cgtAE
mutant. In this study we apply a new semiquantitative proteomic approach to show
that CgtAE is required for optimal incorporation of certain late-assembly ribosomal
proteins into the large ribosomal subunit. Moreover, we demonstrate the interaction
with the 50S ribosomal subunits of specific nonribosomal proteins (including
heretofore uncharacterized proteins) and define possible temporal relationships
between these proteins and CgtAE. We also show that purified CgtAE associates
with purified ribosomal particles in the GTP-bound form. Finally, CgtAE
cofractionates with the mature 50S but not with intermediate particles accumulated
in other large ribosome assembly mutants.

Full text available upon request to the author

Article title: Embryonic lethality in Dear gene-deficient mice: New player in
angiogenesis

Authors: Victoria Herrera, Lorenz R. B. Ponce, Pia Bagamasbad, Benjamin D.
VanPelt, et al.

Publication title: Physiological Genomics 23(3): 257-268, December 2005

Abstract:

The dual endothelin-1/angiotensin II receptor (Dear) binds endothelin-1 (ET-1) and
angiotensin II (ANG II) with equal affinities in the Dahl S/JRHS rat strain. To
elucidate its physiological significance within the context of multiple receptor
isoforms and diverse ET-1 and ANG II functions spanning blood pressure regulation,
tumor proliferation, and angiogenesis, we characterized mouse Dear and Dear-
deficient mice. Unlike null mutant models of ET-1, ANG II, and all other ET-1 and
ANG 1II receptors, Dear(-/-) deficiency results in impaired angiogenesis,
dysregulated neuroepithelial development, and embryonic lethality by embryonic
day 12.5. Interestingly, mouse Dear does not bind ANG II, similar to Dahl R/JRHS
rat Dear, but binds ET-1 and vascular endothelial growth factor (VEGF) signal
peptide (VEGFsp) with equal affinities, suggesting a putative novel multifunction for
VEGFsp and a parsimonious mechanism for coordination of VEGF-induced and
Dear-mediated pathways. Consistent with its developmental angiogenic role, Dear
inhibition results in decreased tumor growth in B16-F10 melanoma cell-induced
subcutaneous tumor in female Dear(+/-)/C57BL6BC10 mice, but not in males (age

3.5 mo), and in 127Cs radiation-induced orthotopic mammary tumors in Sprague-
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Dawley female rats (age range 3-6.5 mo). Altogether, the data identify Dear as a new
player in angiogenesis during development downstream to, and nonredundant with,
VEGF-mediated pathways, as well as a putative modulator of tumor angiogenesis
acting within a gender-specific paradigm.

Full text available upon request to the author

Article title: Analysis of gender-specific atherosclerosis susceptibility in transgenic
[hCETP]25(DS) rat model

Authors: Victoria Herrera, Aristides Tsikoudakis, Tamara Didishvili, Lorenz R.B.
Ponce, et al.

Publication title: Atherosclerosis 177(1):9-18, December 2004

Abstract:

Epidemiological and clinical data demonstrate differences in atherosclerotic
coronary heart disease prevalence between age-matched men and premenopausal
women. Mechanisms underlying relative athero-susceptibility in men and athero-
resistance in premenopausal women remain to be elucidated. Lack of informative
animal models hinders research. We report here a moderate-expresser line transgenic
for human cholesteryl ester transfer protein (CETP) in the Dahl salt-sensitive
hypertensive rat strain, Tg25, that recapitulates premenopausal female athero-
resistance. Having ascertained identical genetic background, environmental factors,
and equivalent CETP hepatic RNA levels, we detect worse hypercholesterolemia,
hypertriglyceridemia, coronary plaques and survival outcome in Tg25 male rats
compared with Tg25 females. Hepatic transcription profiles of Tg25 males and
females normalized to respective gender- and age-matched non-transgenic controls
exhibit significant differences. Genes implicated on hierarchical cluster analysis and
quantitative real-time RT-PCR pinpoint pathways associated with coronary plaque
progression such as inflammation and arachidonic acid epoxygenation, and not just
cholesterol metabolism pathways. The data demonstrate gender-specific factors as
key modulators of atherosclerosis phenotype and suggest a possible role for the liver
in atheroma progression as a large organ source of proatherogenic systemic factors.

Full text available upon request to the author

Article title: Attenuated Hippocampus-Dependent Learning and Memory Decline in
Transgenic TgAPPswe Fischer-344 Rats
Authors: Nelson Ruiz-Opazo, Kenneth S. Osik, Lyle V. Lopez, Pia Bagamasbad, et al
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Publication title: Molecular Medicine 10(1-6):36-44, January 2004

Abstract:

Alzheimer's disease (AD) is characterized by increased beta amyloid (Abeta) levels,
extracellular Abeta deposits in senile plaques, neurofibrillary tangles, and neuronal
loss. However, the physiological role of normal levels of Abeta and its parent
protein, the amyloid precursor protein (APP) are unknown. Here we report that low-
level transgenic (Tg) expression of the Swedish APP mutant gene (APPswe) in
Fischer-344 rats results in attenuated age-dependent cognitive performance decline
in 2 hippocampus-dependent learning and memory tasks compared with age-
matched nontransgenic Fischer-344 controls. TgAPPswe rats exhibit mild increases
in brain APP mRNA (56.8%), Abeta-42 (21%), and Abeta-40 (6.1%) peptide levels at
12 mo of age, with no extracellular Abeta deposits or senile plaques at 6, 12, and 18
mo of age, whereas 3- to 6-fold increases in Abeta levels are detected in plaque-
positive human AD patients and transgenic mouse models. The data support the
hypothesis that a threshold paradigm underlies Abeta-related pathology, below
which APP expression may play a physiological role in specific hippocampus-
dependent tasks, most likely related to its neurotrophic role.

Full text available upon request to the author
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Article title: Genomic and Targeted Approaches Unveil the Cell Membrane as a
Major Target of the Antifungal Cytotoxin Amantelide A

Authors: Lobna A. Elsadek, James Matthews, Shinichi Nishimura, Lilibeth A.
Salvador-Reyes

Publication title: ChemBioChem, February 2021

Abstract:

Amantelide A, a polyhydroxylated macrolide isolated from a marine
cyanobacterium, displayed broad-spectrum activity against mammalian cells,
bacterial pathogens and marine fungi. We conducted comprehensive mechanistic
studies to identify the molecular targets and pathways affected by amantelide A.
Our investigations relied on chemical structure similarities with compounds of

known mechanisms, yeast knockout mutants, yeast chemogenomic profiling, and
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direct biochemical and biophysical methods. We established that amantelide A exerts
its antifungal action via binding to ergosterol-containing membranes followed by
pore formation and cell death, a mechanism partially shared with polyene
antifungals. Binding assays demonstrated that amantelide A also binds to
membranes containing epicholesterol or mammalian cholesterol, suggesting that the
cytotoxicity to mammalian cells might be due to its affinity to cholesterol-containing
membranes. However, membrane interactions were not completely dependent on
sterols. Yeast chemogenomic profiling suggested additional direct or indirect effects
on actin. Actin polymerization assays suggested that amantelide A also promotes
actin polymerization in cell-free systems. However, the C-33 acetoxy derivative
amantelide B showed similar effect on actin dynamics in vitro but no significant
activity against yeast. Overall, these studies suggest that the membrane effects are
the most functionally relevant interactions for the mechanism of action.

Full text available upon request to the author

Article title: Differentiating Two Closely Related Alexandrium Species Using
Comparative Quantitative Proteomics

Authors: Bryan John Subong, Arturo O. Lluisma, Rhodora V. Azanza, Lilibeth A.
Salvador-Reyes, et al.

Publication title: Toxins 13(1):7, December 2020

Abstract:

Alexandrium minutum and Alexandrium tamutum are two closely related harmful
algal bloom (HAB)-causing species with different toxicity. Using isobaric tags for
relative and absolute quantitation (iTRAQ)-based quantitative proteomics and two-
dimensional differential gel electrophoresis (2D-DIGE), a comprehensive
characterization of the proteomes of A. minutum and A. tamutum was performed to
identify the cellular and molecular underpinnings for the dissimilarity between
these two species. A total of 1436 proteins and 420 protein spots were identified
using iTRAQ-based proteomics and 2D-DIGE, respectively. Both methods revealed
little difference (10-12%) between the proteomes of A. minutum and A. tamutum,
highlighting that these organisms follow similar cellular and biological processes at
the exponential stage. Toxin biosynthetic enzymes were present in both organisms.
However, the gonyautoxin-producing A. minutum showed higher levels of osmotic

growth proteins, Zn-dependent alcohol dehydrogenase and type-I polyketide
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synthase compared to the non-toxic A. tamutum. Further, A. tamutum had increased
S-adenosylmethionine transferase that may potentially have a negative feedback
mechanism to toxin biosynthesis. The complementary proteomics approach
provided insights into the biochemistry of these two closely related HAB-causing
organisms. The identified proteins are potential biomarkers for organismal toxicity
and could be explored for environmental monitoring.

Full text available upon request to the author

Article title: Largazole is a Brain-Penetrant Class I HDAC Inhibitor with Extended
Applicability to Glioblastoma and CNS Diseases

Authors: Fatma Al-Awadhi, Lilibeth A. Salvador-Reyes, Lobna A. Elsadek, Ranjala
Ratnayake, et al.

Publication title: ACS Chemical Neuroscience 11(13), June 2020

Abstract:

Largazole is a potent class I selective histone deacetylase inhibitor prodrug with
anticancer activity against solid tumors in preclinical models. Largazole possesses in
vitro activity against glioblastoma multiforme (GBM) cells and sufficiently crosses
the blood-brain barrier based on measurement of the active species, largazole thiol,
to achieve therapeutically relevant concentrations in the mouse brain. The effective
dose resulted in pronounced functional responses on the transcript level based on
RNA sequencing and quantitative polymerase chain reaction after reverse
transcription (RT-qPCR), revealing desirable expression changes of genes related to
neuroprotection, including Bdnf and Pax6 upregulation, extending the applicability
of largazole to the treatment of brain cancer and neurodegenerative disorders. The
largazole-induced modulation of Pax6 unifies both activities, since Pax6 expression
suppresses GBM proliferation and invasion and inversely correlates with GBM
tumor grade, while it is also implicated in neurogenesis, neuronal plasticity, and
cognitive ability. Our results suggest that largazole could be repurposed for diseases
of the brain.

Full text available upon request to the author

Article title: Conomarphins cause paralysis in mollusk: Critical and tunable
structural elements for bioactivity
Authors: Charmaine B. Mendoza, Dan Jethro Magcuha Masacupan, Dessa Camille

R. Batoctoy, Lilibeth A. Salvador-Reyes, et al.
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Publication title: Journal of Peptide Science 25(7), June 2019

Abstract:

Two conomarphins were purified as the major component of the venom of Conus
eburneus. Conomarphins Ebl and Eb2 showed biological activity in the mollusk
Pomacea padulosa, causing sluggishness and retraction of siphon, foot, and cephalic
tentacles. To further probe the effects of conserved amino acids and posttranslational

modifications in conomarphins, we prepared four synthetic analogues: conomarphin

Ebl Hypl0Pro, Hypl0Ala, d-Phel3Ala, and 1-Phel3 variants. Structure-activity
relationship analysis indicated that d-Phel3 is critical to the biological activity of

conomarphins. In contrast, amino acid changes at position 10 and removal of
posttranslational modification in HyplOPro can be tolerated. The high expression
level and observed mollusk activity of conomarphins may suggest their potential
role as defensive arsenal of Conoidean snails against other predatory gastropods.
Conomarphins Ebl and Eb2 were purified as the major component of the venom of
Conus eburneus. Bioactivity testing indicated mollusk-paralyzing activity of
conomarphins in Pomacea padulosa. Four analogues of conomarphin Ebl were
prepared to probe the critical and tunable structural elements for bioactivity.
Structure-activity relationship analysis indicated the D-Phel3 to be critical, while
changes to Hyp10 can be tolerated. The prevalence and bioactivity of conomarphins
point to the potential role of these conopeptides as defensive arsenal against other
predatory snails.

Full text available upon request to the author

Article title: Discovery of Amantamide, a Selective CXCR7 Agonist from Marine
Cyanobacteria

Authors: Xiao Liang, Danmeng Luo, Jia-Lei Yan, Mohammad A. Rezaei, Lilibeth A.
Salvador-Reyes, et al.

Publication title: Organice Letter 21(6), February 2019

Abstract:

CXCRY? plays an emerging role in several physiological processes. A linear peptide,
amantamide (1), was isolated from marine cyanobacteria, and the structure was
determined by NMR and mass spectrometry. The total synthesis was achieved by
solid-phase method. After screening two biological target libraries, 1 was identified

as a selective CXCR?7 agonist. The selective activation of CXCR7 by 1 could provide
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the basis for developing CXCR7-targeted therapeutics and deciphering the role of
CXCR?7 in different diseases.

Full text available upon request to the author

Article title: Mariculture potential of renieramycin-producing Philippine blue
sponge Xestospongia sp. (Porifera: Haplosclerida)

Authors: Viviene Santiago, Geminne Manzano, Clairecynth C. Yu, Lilibeth A.
Salvador-Reyes, et al.

Publication title: Aquaculture 502, December 2018

Abstract:

Open-sea mariculture of the Philippine blue sponge Xestospongia sp. was
established as a route for the production of the biomedically-important
renieramycins. We assessed the effects of harvesting regime, culture period or
periodicity, sponge translocation and farming methods to sponge survival, sponge
growth, chemistry and bioactivity of sponge extracts. During the 12-month culture,
sponge growth, renieramycin M content and antiproliferative activity of sponge
extracts showed significant differences, depending on the culture period and
location. Growth and renieramycin biosynthesis were minimally affected by
temperature and may be driven by thermal-independent processes in the coral reef.
Multiple harvesting of Xestospongia sp. was also favorable to growth and
consequently, provided higher biomass and renieramycin M yields.

Full text available upon request to the author

Article title: Apratyramide, a Marine-Derived Peptidic Stimulator of VEGF-A and
Other Growth Factors with Potential Application in Wound Healing

Authors: Weijing Cai, Lilibeth A. Salvador-Reyes, Wei Zhang, Qi-Yen Cheng, et al.
Publication title: ACS Chemical Biology 13(1):91-99, 2018

Abstract:

A novel linear depsipeptide enriched with tyrosine-derived moieties, termed
apratyramide, was isolated from an apratoxin-producing cyanobacterium. The
structure was determined using a combination of NMR spectroscopy, mass
spectrometry, and chiral analysis of the acid hydrolyzate and confirmed by total
synthesis. Apratyramide up-regulated multiple growth factors at the transcript level

in human keratinocyte (HaCaT) cells and induced the secretion of vascular
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endothelial growth factor A (VEGF-A) from HaCaT cells, suggesting the compound's
potential wound-healing properties through growth factor induction. Transcriptome
analysis and sequential validation supported the hypothesis and indicated its mode
of action (MOA) through the unfolded protein response (UPR) pathway, which is
functionally related to wound healing and angiogenesis. The conditioned medium of
HaCaT cells treated with apratyramide induced angiogenesis in vitro. An ex vivo
rabbit corneal epithelial model was applied to confirm the VEGEF-A induction in this
wound-healing model.

Full text available upon request to the author

Article title: Amantelides A and B, Polyhydroxylated Macrolides with Differential
Broad-Spectrum Cytotoxicity from a Guamanian Marine Cyanobacterium

Authors: Lilibeth A. Salvador-Reyes, Jennifer M. Sneed, Valerie ]J. Paul, Hendrik
Luesch, et al.

Publication title: Journal of Natural Products 78(8), July 2015

Abstract:

Cytotoxicity-guided fractionation of a Guamanian cyanobacterial collection yielded
the new compounds amantelides A (1) and B (2). These polyketides are characterized
by a 40-membered macrolactone ring consisting of a 1,3-diol and contiguous 1,5-diol
units and a tert-butyl substituent. Amantelide A (1) displayed potent cytotoxicity
with submicromolar IC50 against HT29 colorectal adenocarcinoma and HeLa
cervical carcinoma cell lines. Acetylation of the hydroxy group at C-33 in 2 caused a
close to 10-fold decrease in potency. Exhaustive acetylation of the hydroxy groups
abrogated the antiproliferative activity of amantelide A (1) by 20-67-fold. Further
bioactivity assessment of 1 against bacterial pathogens and marine fungi indicated a
broad spectrum of bioactivity.

Full text available upon request to the author

Article title: Caldora penicillata gen. nov., comb. nov. (Cyanobacteria), a pantropical
marine species with biomedical relevance

Authors: Niclas Engene, Ana Tronholm, Lilibeth A. Salvador-Reyes, Hendrik Luesch,
etal.

Publication title: Journal of Phycology 51(4), May 2015

Abstract:

325



Specialized Philippine Enterprise Reference of Experts and Scientists Volume 5 No.1 June 2021

Many tropical marine cyanobacteria are prolific producers of bioactive secondary
metabolites with ecological relevance and promising pharmaceutical applications.
One species of chemically rich, tropical marine cyanobacteria that was previously
identified as Symploca hydnoides or Symploca sp. corresponds to the traditional
taxonomic definition of Phormidium penicillatum. In this study, we clarified the
taxonomy of this biomedically and ecologically important cyanobacterium by
comparing recently collected specimens with the original type material and the
taxonomic description of P. penicillatum. Molecular phylogenetic analyses of the 16S
rRNA gene and the 165-23S ITS regions showed that P. penicillatum formed an
independent clade sister to the genus Symploca, and distantly related to
Phormidium and Lyngbya. We propose the new genus Caldora for this clade, with
Caldora penicillata comb. nov. as the type species and designate as the epitype the
recently collected strain FK13-1. Furthermore, the production of bioactive secondary
metabolites among various geographically dispersed collections of C. penicillata
showed that this species consistently produced the metabolite dolastatin 10 and/or
the related compound symplostatin 1, which appear to be robust autapomorphic
characters and chemotaxonomic markers for this taxon.

Full text available upon request to the author

Article title: Targeted Natural Products Discovery from Marine Cyanobacteria Using
Combined Phylogenetic and Mass Spectrometric Evaluation

Authors: Lilibeth A. Salvador-Reyes, Niclas Engene, Valerie J. Paul, Hendrik Luesch
Publication title: Journal of Natural Products 78(3), January 2015

Abstract:

Combined phylogenetic and HPLC-MS-based natural products dereplication
methods aimed at identifying cyanobacterial collections containing the potent
cytotoxins largazole, dolastatin 10, and symplostatin 1 were developed. The profiling
of the phylogeny, chemical space, and antiproliferative activity of cyanobacterial
collections served to streamline the prioritization of samples for the discovery of
new secondary metabolites. The dereplication methods highlighted the biosynthetic
potential and combinatorial pharmacology employed by marine cyanobacteria. We
found that largazole was always coproduced with dolastatin 10 or with symplostatin

1 and consequently tested combinations of these agents against colon cancer cells.
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Combinatorial regimens of largazole and dolastatin 10 aimed at curbing the growth
of HCT116 cancer cells showed cooperative activity.

Full text available upon request to the author

Article title: Biological Targets and Mechanisms of Action of Natural Products from
Marine Cyanobacteria

Authors: Lilibeth A. Salvador-Reyes and Hendrik Luesch

Publication title: Natural Product Reports 32(3), January 2015

Abstract:

Covering: up to 2014 Marine cyanobacteria are an ancient group of organisms and
prolific producers of bioactive secondary metabolites. These compounds are
presumably optimized by evolution over billions of years to exert high affinity for
their intended biological target in the ecologically relevant organism but likely also
possess activity in different biological contexts such as human cells. Screening of
marine cyanobacterial extracts for bioactive natural products has largely focused on
cancer cell viability; however, diversification of the screening platform led to the
characterization of many new bioactive compounds. Targets of compounds have
oftentimes been elusive if the compounds were discovered through phenotypic
assays. Over the past few years, technology has advanced to determine mechanism
of action (MOA) and targets through reverse chemical genetic and proteomic
approaches, which has been applied to certain cyanobacterial compounds and will
be discussed in this review. Some cyanobacterial molecules are the most-potent-in-
class inhibitors and therefore may become valuable tools for chemical biology to
probe protein function but also be templates for novel drugs, assuming in vitro
potency translates into cellular and in vivo activity. Our review will focus on
compounds for which the direct targets have been deciphered or which were found
to target a novel pathway, and link them to disease states where target modulation

may be beneficial.
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Article title: Determination of Dose Distributions by High-energy Electrons in
Alumina Pellets Using Monte Carlo Simulations

Authors: Frederick C. Hila, Haydee M Solomon, Andrea G Baule, Rinlee Butch M.
Cervera, et al.

Publication title: Philippine Journal of Science 150(1): 201-208, 2021

Abstract:

Electron beam (E-beam) accelerators are widely used in multiple industrial and
medical applications and investigations (Zhang et al. 2019; Uribe et al. 2009; Zeng et
al. 2005; Marrale et al. 2015). E-beams are used in important radiotherapy research,
for instance in examining the FLASH effect for efficient tumor treatment (Favaudon

et al. 2014; Durante et al. 2017). E-beams are also largely used in investigating
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grafting and crosslinking of natural and synthetic polymers, as well as degradation
and radiation damage applications

Full text available upon request to the author

Article title: Preparation and Structural Stability of LiFePO4| Ga-LLZO Composite
Cathode Material Heat-Treated at Intermediate Temperatures
Authors: Pearl Jamela Diamansil, Jessa Hablado, John Carlo Palomares, Rinlee Butch

M. Cervera, et al.
Publication title: Materials Science Forum 987:70-74, 2020

Abstract:

In this study, cathode and lithium-ion conducting solid electrolyte composite pellet
with 1: 1T wt.% composition of LiFePO 4 and Li 7-3X Ga x La 3 Zr 2 O 12 (x= 0.1)
(LiFePO 4| Ga-LLZO) was prepared via solid-state reaction. The aim of the study is
to investigate the phase stability between LiFePO 4 cathode and Ga-LLZO solid
electrolyte material when heat treated at 400 to 600 C. The as-mixed LiFePO 4| Ga-
LLZO composite was characterized by TG/DTA and the heat treated sample was
then analyzed for its structure using XRD and compared to the just as-mixed
composite. XRD patterns of the heat treated composite pellet showed that it retains
its as-mixed phases of LiFePO 4 and Ga-LLZO when sintered below 500 C under Ar
gas flow environment. However, upon heat treatment at 600 C, the sample already
reacted and decomposed with the formation of other phases.

Full text available upon request to the author

Article title: Fabrication of Solid Oxide Electrolysis Single Cell Using NiO-YSZ/
YSZ/LSM-YSZ via Drop-Coating Method

Authors: Jennet R. Rabo and Rinlee Butch M. Cervera

Publication title: Key Engineering Materials 847:129-134, 2020

Abstract:

Solid oxide electrolysis cell (SOEC) is a highly efficient and environmentally friendly
technology for future hydrogen generation. In this study, electrolyte-supported
SOEC single cell was fabricated via a simple and facile drop-coating technique. Thin
film electrodes of nickel oxide/yttria stabilized zirconia (NiO-YSZ) cathode and
strontium-doped lanthanum manganite/ ytrria-stabilized zirconia (LSM-YSZ) anode

were deposited onto yttria-stabilized zirconia (YSZ) solid electrolyte substrate.
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Scanning electron microscopy (SEM) with energy dispersive analysis (EDS) was used
to study the microstructural properties of the heat-treated samples and revealed a
successful thin film deposition of porous electrodes onto the dense YSZ substrate.
XRD patterns showed the desired crystal structure of the deposited electrode thin
films. Distinct phases of cubic YSZ and monoclinic LSM were observed for the LSM-
YSZ anode while cubic NiO and YSZ phases were observed for the deposited
cathode. Electrochemical conductivity of the cell was investigated using
electrochemical impedance spectroscopy analysis (EIS) which revealed a total
conductivity of about 2.0 mS/cm at 700 °C.

Full text available upon request to the author

Article title: XRD and SEM Analyses of Bulk Ga-Doped Li7La3Zr2012 Li-lIon
Conducting Solid Electrolyte Prepared via Hot-Pressing Method
Authors: Aimee Lorraine Blaquera, Christine Mae Macalisang, John Carlo

Palomares, Rinlee Butch M. Cervera
Publication title: Materials Science Forum 998: 215-220, 2020

Abstract:

In this study, bulk lithium-ion conducting solid electrolyte of Ga-doped
Li7La3Zr2012 (Li7-3XGaxLa3Zr2012) where x = 0.1 (Ga-LLZO) was prepared via
hot pressing at 500 °C. Precursor powder for hot-pressing was prepared using
conventional solid state reaction method. Planetary ball milling was employed to
investigate the particle size effect on the structure and densification of hot-pressed
samples. XRD patterns of the bulk hot-pressed sample revealed a crystalline phase of
which the major peaks observed can be indexed to a cubic LLZO structure; however,
a major impurity phase of La2Zr207 was observed for the ball-milled sample.
Thermogravimetric and differential thermal analysis showed about 12% weight loss
below 900 °C which may have affected the observed hot-pressing structure.
Although lower density measurement and an impurity phase of La2Zr207 were
observed for the ball-milled sample, ball-milling also resulted to a more
homogeneous and finer particle size as shown by SEM images results.

Full text available upon request to the author

Article title: Experimental and Analytical Study of an Anode-Supported Solid
Oxide Electrolysis Cell
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Authors: Rose Marie Mendoza, Joy Marie Mora, Rinlee Butch Cervera, Po-Ya Abel
Chuang
Publication title: Chemical Engineering and Technology 43(12): 2350-2358, 2020

Abstract:

A 1-D electrochemical model for a solid oxide electrolysis cell (SOEC) is developed
and validated using published experimental data. The model combines
thermodynamics, kinetic, ohmic, and concentration overpotentials to predict cell
performance. For the anode-supported SOEC, good agreement is obtained between
the model and experimental data, with ohmic loss being the major contributor to the
cell's total overpotential. Both kinetic and concentration losses are less significant

due to high-temperature operation. Due to the dominating performance loss,

reducing the anode thickness is effective in diminishing the cell potential. Overall,
this simple 1-D model can be employed as a design tool to evaluate component
design and estimate system performance for industrial applications.

Full text available upon request to the author

Article title: Morphology of alumina particles synthesized by sol-gel method and
irradiated with high-energy electrons

Authors: Frederick Corpus Hila, Ariel Jorge F. Payot, Roland V. Rallos, Rinlee Butch
M. Cervera, et. al.

Publication title: Proceedings of the Samahang Pisika ng Pilipinas, 2020

Abstract:

The morphology of aluminum oxide synthesized by sol-gel method and irradiated
by high-energy electrons was investigated. Aluminum foils were dissolved in
hydrochloric acid to obtain aluminum chloride which was converted to aluminum
hydroxide by the addition of baking soda. The resultant powder was dried at 200 C
for 4 hrs, calcined at 500 C for 2 hrs, pelletized, sintered at 1100 C for 1.5 hrs, and
irradiated by high-energy electrons for an absorbed dose of 50 kGy. The results of
XRD showed that y-alumina particles were synthesized. SEM images show irregular
and flake-like grains for the non-irradiated pellet, and larger rounded grains for the
irradiated one.

Full text available upon request to the author

331



Specialized Philippine Enterprise Reference of Experts and Scientists Volume 5 No.1 June 2021

Article title: Investigation on Varying Aluminum Doping Concentrations and
Sintering Temperatures on the Synthesis of Garnet Li7La3Zr2012 Solid Electrolyte
via Modified Pechini Method

Authors: Benjamin Jose Alfaro and Rinlee Butch M Cervera

Publication title: Materials Science Forum 950:160-164, 2019

Abstract:

Solid electrolytes such as lithium lanthanum zirconate have shown a lot of promise
in an all-solid-state Lithium-based battery since the discovery of its highly
conductive cubic garnet structure. In this study, different concentrations of Al-doped
Lithium Lanthanum Zirconate (Al-doped LLZ) having the formula of
Li7-.3xAlxLa3Zr2012 with x = 0.1,0 .2, 0.3, were synthesized via modified Pechini
method and the effect of sintering temperatures, 1150 and 1200 °C, on the resulting
properties were investigated. X-ray diffraction results have shown that cubic Al-
doped LLZ can be obtained at a lower temperature using Pechini method.
Significant effect to the conductivity on the different sintering temperatures was
observed for the 0.1 Al-doped LLZ. With the different studied compositions
synthesized via modified Pechini method, it was revealed that the 0.2 Al doped LLZ
sintered either at 1150 or 1200 °C showed the highest conductivity of about 1.4x10-4
S/cm.

Full text available upon request to the author

Article title: Screen-Printed NiO-YSZ Thin Film Electrode for Solid Oxide
Electrochemical Cell and Subsequent Reduction to Ni-YSZ

Authors: Agnes L. Manalo and Rinlee Butch M. Cervera

Publication title: Materials Science Forum 950:123-127, 2019

Abstract:

Nickel and yttria-stabilized zirconia (Ni-YSZ) ceramic-metal composite electrodes
are commonly used for solid oxide electrochemical cells because of their good ionic
and electronic conductivity. In this study, a thin film of NiO-YSZ was prepared via
screen-print method and subsequently reduced to Ni-YSZ. The precursor powder for
screen-printing was prepared via glycine-nitrate combustion process. The effect of
precursor particle size and of the use of PVP as binder on film uniformity and
quality were investigated. For the NiO-YSZ film, scanning electron microscopy

(SEM) micrographs and X-ray diffraction (XRD) patterns confirmed that size
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reduction and the use of binder both improved the quality and uniformity of the
deposit without changing the composition of the sintered film. SEM with energy-
dispersive spectroscopy (EDS) showed elemental mapping of unreduced and
reduced films, revealing micro grain size faceted particles of NiO and Ni, while
smooth and much larger YSZ grains were also observed. XRD of reduced Ni-YSZ
film revealed that the NiO peaks had been replaced by Ni.

Full text available upon request to the author

Article title: Preparation and Characterization of NiO/YSZ and Ni/YSZ Porous
Composite Electrodes Synthesized via Glycine-Nitrate Combustion Process

Authors: James Francis Imperial and Rinlee Butch M. Cervera
Publication title: Key Engineering Materials 801:205-210, 2019

Abstract:

Electrode materials require a good porosity and a fine microstructure in order to
maximize the triple phase boundary between the electronic conductor, ionic
conductor and the gases involved in the reaction. In this study, NiO/YSZ composite,
one of the most desired candidates as a cathode material for solid oxide electrolysis
cells, was synthesized via glycine-nitrate combustion process. The composite
powder was mixed with carbon black pore former in order to increase the porosity of
NiO/YSZ. The samples were sintered at 1300 °C and subsequently reduced. X-ray
diffraction patterns of the as-reduced samples confirm the transformation of NiO to
Ni phase. Scanning electron microscopy and energy dispersive spectroscopy (SEM/
EDS) images were able to confirm the reduction of NiO to Ni. From the results of the
electrochemical impedance spectroscopy analysis, the total conductivity of Ni/YSZ
at 700 °C were about 1.37 x 10-1 and 1.12 x 10-1 S/cm for the unmodified and carbon
black-modified samples, respectively.

Full text available upon request to the author

Article title: Solid State Reaction Synthesis and Characterization of Lithium
Lanthanum Titanate Lithium-Ion Conducting Solid Electrolyte with Different Li to
La Content

Authors: Andrew Dono and Rinlee Butch M. Cervera

Publication title: Key Engineering Materials 821:389-394, 2019

Abstract:
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Lithium Lanthanum Titanate, Li3xLa(2/3)-x5(1/3)-2xTiO3, with three different
compositions of (i) x = 0.097 (Li0.29La0.57TiO3), (ii) x = 0.117 (Li0.35La0.55TiO3), and

(iii) x = 0.167 (Li0.50La0.50TiO3) were prepared via solid state reaction synthesis
sintered at 1150 °C for 36 hours. X-ray diffraction (XRD) analysis revealed that all
samples can be indexed to a cubic perovskite structure with lattice parameter a of
about 3.86 A. Morphological analysis using SEM showed that the samples are
relatively dense and the calculated relative density of the LLTO samples range from
about 94% to as high as 99% with increasing trend as Li content increases. Room
temperature conductivity and its temperature dependence up to 120 °C were
investigated. LLTO sample with x =0.117 revealed the highest total ionic conductivity
at room temperature of about 1.69 x 10-03 S/cm which can be a promising solid
electrolyte for an all-solid-state lithium-ion batteries.

Full text available upon request to the author

Article title: Morphology and Structure of Ni/ZrogsSco1601.92 Electrode Material
Synthesized via Glycine-Nitrate Combustion Method for Solid Oxide
Electrochemical Cell

Authors: Marion Garcia Renz and Rinlee Butch Cervera

Publication title: Applied Sciences 9(2), 2019

Abstract: Not available

Full text available upon request to the author

Article title: Effects of Mechanical Activation of Precursors in The Synthesis of Ca-
Doped BaTiO3 Via Conventional Solid State Reaction Method

Authors: M.B. Gili, R. Chu, R. Cervera

Publication title: Journal of Physics: Conference Series 1191, 2019

Abstract:

The synthesis of pure ceramics with high degree of crystallinity is a major challenge
especially in fabricating electronic devices. In this study, Ca-doped BaTiO3 with
minimal impurity was successfully synthesized using conventional solid-state
reaction method. The effect of mechanical activation of the precursors in the
crystallinity and porosity of the material was investigated. For samples sintered at
1000 °C, the crystallite size slightly decreased from 5.410 A to 5.288 A which is

equivalent to 2.31% reduction upon activation of precursors. At sintering
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temperature of 850 °C, the porosity increased from 35.985% to 39.217% with
mechanical activation of the precursor powders while at 1000 °C, it jumped from
54.803% to 57.084%.

Full text available upon request to the author

Article title: One-Step Co-Precipitation Synthesis of Water-Stable Poly (Ethylene
Glycol)-Coated Magnetite Nanoparticles

Authors: A.E.B. Gorospe, S.C. Buenviaje, Y.D.G. Edafiol, R.B.M. Cervera, L.M.
Payawan

Publication title: Journal of Physics: Conference Series 1191(1): 012059, 2019

Abstract:

Magnetite is one of the important materials used in drug delivery systems, magnetic
resonance imaging, and cancer therapy due to its low toxicity, durability, high
biocompatibility, and low cost. Among the different methods of synthesizing
magnetite, co-precipitation presents a facile route for synthesizing nanoparticles.
Since rapid crystallization occurs in this method, a coating agent is essential to
prevent the aggregation of the nanoparticles and increase its water-stability. In this
study, PEG-coated and uncoated magnetite nanoparticles were synthesized by one-
step co-precipitation. FeSO4a7H20, FeCl3a6H20, and PEG were used as the
precursors for the magnetite nanoparticles. Addition of NH4OH while maintaining
the reaction in an N2 environment at 80 ° C completed the synthesis of the
nanoparticles. XRD analysis confirmed the structure of the synthesized nanoparticles
is magnetite. The addition of PEG coating results in generally weaker diffraction
peaks as well as the absence of some peaks, indicating a decrease in the crystallinity
of the sample. AFM and SEM measurements reveal a spherical morphology for both
PEG-coated and uncoated magnetite nanoparticles. DLS measurements showed that
the PEG-coated magnetite nanoparticles had a lower average particle diameter (73.95
+ 0.786 nm) compared to that of the uncoated magnetite nanoparticles (143.72 £ 1.60)
nm. The observed values are lower compared to the results of a previous study. DLS
also showed that both the uncoated and PEG-coated magnetite nanoparticles are
monodisperse. Zeta potential analysis reveals that the PEG-coated magnetite
nanoparticles are more stable in water than the uncoated magnetite nanoparticles.
Addition of the polymer coating reduces the particle size and enhances the water-

stability of the magnetite nanoparticles, making it useful for biomedical applications.
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Full text available upon request to the author

Article title: Influence of Carbon Black Pore Former on the Synthesis of LSM-YSZ
Composite Electrode Material via Solid-State Reaction and Glycine-Nitrate Process

Authors: Ariana B. Benipayo and Rinlee Butch M. Cervera
Publication title: Materials Science Forum 950: 154-159, 2019

Abstract:

Utilizing two different synthesis methods, solid-state reaction and glycine-nitrate
process, composite lanthanum strontium manganite and yttria-stabilized zirconia
(LSM-YSZ) powders were prepared. The powders were then mixed with 0, 5, and 10
wt% carbon black nanosized pore former and pressed into 10mm diameter pellets
then sintered at 1150 C for 5 hours. The pellet composition and microstructure were
investigated using FTIR, XRD, SEM-EDX, and their density and open porosity were
measured using the Archimedes principle. The resulting microstructure of the
composite pellets obtained using the two fabrication methods and different pore
former weight percentages were studied and compared. It was found that the
addition of 5 wt% carbon black pore former yields about 40% desired open porosity,
and synthesis via GNP results to finer and more evenly distributed LSM and YSZ
particles.

Full text available upon request to the author

Article title: Water Adsorption and Dissociation on Ni3 and Ni5 Decorated Y-and Sc-
stabilized Zirconia: Insights from Density Functional Theory Investigation
Authors: Darwin Barayang Putungan and Rinlee Butch Cervera

Publication title: e-Journal of Surface Science and Nanotechnology 17: 117-123, 2019

Abstract:

In this work, water adsorption and dissociation on Ni3-and Ni5-decorated Y-and Sc-
stabilized zirconia (YZO and ScZO respectively), were probed using planewave,
pseudopotential-based density functional theory calculations, to assess water
splitting and subsequent hydrogen evolution potential of these metal-on-zirconia
structures. It is found that the strength of Ni cluster binding on zirconia depends on
the size of the cluster, at least for Ni3 and Ni5, and on the nature of the stabilizing
atom. The Ni3 and Nib5 clusters tend to bind more favorably on the Sc site of ScZO
compared to that of the Y site of YZO. Water is found to adsorb strongly on Ni3-
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YZO, Ni3-ScZO, and Ni5-ScZO. Water dissociation barrier for both the first and
second hydrogen atoms tends to decrease for larger Ni cluster, with the Ni5-YZO
system giving the lowest energy barriers. With relatively fine dissociation barriers,
such systems could potentially be tapped for electrocatalytic water dissociation
reactions leading to hydrogen evolution. These results are of importance and could
contribute significantly in the further search and design of electrocatalytic materials
for water dissociation and eventual hydrogen evolution for sustainable hydrogen
production.

Full text available upon request to the author

Article title: Morphology and structure of Ni/Zr0. 845c0. 1601. 92 electrode material
synthesized via glycine-nitrate combustion method for solid oxide electrochemical
cell

Authors: Renz Marion Garcia and Rinlee Butch Cervera
Publication title: Applied Sciences 9(2): 264, 2019

Abstract:

Nickel oxide and Sc-doped ZrO 2 electrode material with a 1: 1 wt% composition of
NiO and Zr 0.84 Sc 0.16 O 1.92 was synthesized via a single-step glycine-nitrate
combustion method. Different glycine to nitrate (g/n) molar ratios of 0.27, 0.54, and
1.1 were used to investigate its effect on the structural, morphological, and electrical
properties of the heat-treated samples. X-ray diffraction (XRD) patterns of the as-
sintered samples for all the g/n ratios were indexed to cubic phases of NiO and
ScSZ. Upon reduction at 700 C, NiO was fully reduced to Ni. In-situ XRD patterns
showed that the composite Ni/Zr 0.84 Sc 0.16 O 1.92 electrode material retains its
cubic structure at intermediate temperatures from 500 C to 800 C. High
magnification scanning electron microscopy (SEM) images revealed that
nanoparticles of Ni are also formed and situated at the surfaces of ScSZ grains, apart
from agglomerated submicron particles of Ni. SEM and electron-dispersive
spectroscopy mapping revealed interconnected grains of ScSZ oxide-ion conducting
phase. From the calculated conductivity based on electrochemical impedance
spectroscopy results, the 0.27 g/n ratio showed an order of magnitude-higher total
conductivity among the other prepared samples.

Full text available upon request to the author
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Article title: Morphological and Structural Characterization of YSZ Thin Film
Fabricated by Electrophoretic Deposition on LSM/YSZ Substrate

Authors: Alexis Karla Garcia and Rinlee Butch M Cervera

Publication title: Key Engineering Materials 775:224-228, 2018

Abstract:

YSZ film was fabricated by a facile electrophoretic deposition process using
commercial YSZ powders. YSZ films with average thickness of around 10 pm were
deposited on LSM/YSZ substrate at 20 V for 20 minutes and subsequently sintered
at 1200 C, 1300 C, and 1350 C. XRD patterns of the deposited and sintered films can
be attributed to mostly cubic YSZ phase. On the other hand, SEM images revealed
that a sintering temperature above 1300 C was needed to obtain a denser YSZ film.
The film morphology also showed that as the sintering temperature increases, the
YSZ grain size also increases.

Full text available upon request to the author

Article title: Effect of Precursor Grain Size on the Sinterability and Conductivity of
Commercial Yttria-Stabilized Zirconia as Solid Electrolyte

Authors: Anna Romina T. Mercado, Emmalin S. Mesina, Jennet . Rabo, Rinlee Butch
M. Cervera

Publication title: Key Engineering Materials 775:331-335, 2018

Abstract:

Solid oxide electrolysis cell (SOEC) and solid oxide fuel cell (SOFC) have been
receiving significant attention for future energy storage and hydrogen production
applications. This research focuses on the electrolyte material which can be used for
both SOEC and SOFC particularly on 8 mol% yttria-stabilized zirconia (8YSZ)
electrolyte material. YSZ has been used because of its high stability at elevated
temperature, excellent mechanical and chemical properties and its excellent oxygen
ion conductivity. This study aims to determine the effect of precursor’s grain size
and sintering temperature on the properties of YSZ as electrolyte material for SOEC.
Solid-state sintering was done to transform the ceramic powders into solid compacts.
Pure cubic fluorite structure YSZ was achieved by both micrograined and
nanograined YSZ sintered at 1200°C and 1500°C. It was observed that the
micrograined YSZ sample sintered at 1500°C achieved the highest relative density at

99.48%. SEM images showed a smooth and compact microstructure for micrograined
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YSZ while small pores were still present in the micrographs of nanograined YSZ.
However, interestingly, the nanograined YSZ has higher total conductivity as
compared to the micrograined YSZ.

Full text available upon request to the author

Article title: Effect of sintering temperature on the structure, morphology, and
conductivity of LSM/YSZ composite electrode synthesized via solid state reaction
Authors: Christian C. Vaso, Arianna Benipayo, Rinlee Butch Cervera

Publication title: Philippine e-journals for Applied Research and Development
8:34-43, 2018

Abstract:

To fully achieve the advantages of hydrogen-producing solid oxide electrochemical
cells (SOCs), it is necessary to synthesize electrodes that would lengthen the
operating time of these SOCs. This study synthesized Lanthanum Strontium
Manganite (LSM), yttria-stabilized zirconia (YSZ), and LSM/YSZ composites using
the solid state reaction method. LSM/YSZ composites having 50: 50 weight percent
composition were sintered at two different sintering temperatures of 1150 and 1300
C. XRD patterns showed distinct peaks of the desired phases, which can be indexed
to a rhombohedral structure for LSM and to a cubic structure for YSZ. Morphological
results revealed a porous composite microstructure of LSM/YSZ as compared to a
more dense structure of pure LSM and pure YSZ. Upon increase in the sintering
temperature, larger grain sizes and porosities were observed. The total conductivities
of the samples measured at 500 C are 1.22 Scm-1, 1.02 x 10-3 Scm-1 and 8.67 x 10-1
Scm-1 at activations energies of 0.20 eV, 0.85 eV and 0.22 eV for the LSM, YSZ and
composite samples, respectively. These measurements were all taken under the
oxygen gas environment.

Full text available upon request to the author

Article title: Preparation of porous LSM/YSZ composite with varying grain size of
YSZ precursor using solid state reaction method

Authors: Romar Angelo M. Avila, Trina G. Tambago, Rinlee Butch M. Cervera
Publication title: Materials Science Forum 917:93-97, 2018

Abstract:
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Lanthanum strontium manganite (LSM) and yttria-stabilized zirconia (YSZ)
composite is a promising material as an anode for solid oxide electrolysis cell (SOEC)
applications. In this study, LSM/YSZ with a 1:1 LSM to YSZ weight ratio was
synthesized via solid state reaction method using oxide precursors of commercial
micrograined size LSM with varying YSZ precursor grain size. For the YSZ
precursor, both nanograined (nanoYSZ) and micrograined YSZ (microYSZ)
precursors were studied. Graphite was added at 10% weight ratio as a pore former.
Density measurements using Archimedes principle revealed that LSM/nanoYSZ had
the highest relative density of 97.8%, whereas LSM/nanoYSZ with graphite had the
lowest density of 89.1%. The addition of graphite to LSM/nanoYSZ reduced the
density by 8.7% compared to the decrease of 5.5% for LSM/microYSZ. Scanning
electron microscopy confirms that the addition of graphite has a greater effect on the
microstructure of LSM/nanoYSZ as compared to LSM/microYSZ. The
electrochemical impedance spectroscopy results show that the samples with
nanoYSZ had a higher total conductivity than the samples with microYSZ. LSM/
nanoYSZ and LSM/nanoYSZ with graphite revealed a total conductivity values of
0.0470 Scm-1 and 0.0440 Scm-1 at 700 °C with activation energies of 0.0178 eV and
0.0234 eV, respectively.

Full text available upon request to the author

Article title: A Multi-Physics Model of Low-Voltage Dual-Electrolyte Water
Electrolyzers

Authors: Joy Marie Mora, Rinlee Butch Cervera, Joey Duran Ocon, Jan Samuel C
Matuba

Publication title: ECS Meeting Abstracts 22:1161, 2017

Abstract:

Traditional water electrolyzers usually require large overvoltages for splitting water
into hydrogen and oxygen due to ohmic resistances, electrode overpotentials, and
thermodynamic requirements. One of the most promising concepts in electrolyzer
design is the hybrid dual-electrolyte water electrolyzer. This type of system takes
advantage of the pH gradient between electrodes whereby a theoretical potential of
around 0.4 V vs. SHE is possible. While the traditional electrolyzer operates at 1.23 V,
the hybrid electrolyzer operates at voltages as low as 0.8 V, as shown in a recent

work by Chen et al. In order to fully understand the mechanisms of this type of
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system, it is important to perform a multi-physics model that would predict the
behavior of a hybrid dual-electrolyte water system across a specified set of
parameters. The modelling approach done in this study allows describing a range of
dual-electrolyte water systems. The study takes into account the dependence of the
electrical performance on structural parameters and operating conditions of the
electrolyzer. The developed multi-physics model was solved using COMSOL
Multiphysics® simulation software. The simulation tool was also used to compare
the performance of a single- (both acidic and alkaline) and dual-electrolyte system.
The analysis of the results showed dual-electrolyte systems having superior
performance over their traditional counterparts and that improved electrolyzer
operating strategies can be identified with the developed simulation study.

Full text available upon request to the author

Article title: Enhancing the Electrocatalytic Activity of Graphitic Carbon Nitride
Towards Oxygen Reduction Reaction Via Heteroatom Doping: A DFT Approach
Authors: Wilbert James Claridad Futalan, Rinlee Butch Cervera, Joey Duran Ocon
Publication title: ECS Meeting Abstracts 12:788, 2017

Abstract:

With the continued depletion of conventional fuel sources, the search for alternative
fuel becomes increasingly important. Low temperature fuel cells such as PEMFCs
and AFCs have attracted significant attention as a power generation technology.
However, the cost of noble metals —which are important in speeding up the sluggish
oxygen reduction reaction —remains an impediment in the commercialization of this
technology. Metal-free catalysts are now being seen as possible alternatives to these
noble metals. Among these metal-free catalysts is the graphitic carbon nitride.
Graphitic carbon nitride, g-C3N4, is a polymeric material consisting of C, N, and
some impurity H, connected via tris-triazine-based patterns. Due to its unique
electronic structure, g-C3N4 and other graphene analogs have garnered interest in
the material science community. While previous studies have been able to show
experimentally the activity of g-C3N4 towards ORR, ab initio studies to explain and
generalize the findings of the experiments remain scarce. Here we explain from the
standpoint of density functional theory (DFT) calculations the effect of heteroatom
doping (e.g., phosphorus, boron, sulfur) in further altering the material's electronic

structure in an effort to render g-C3N4 more active towards oxygen reduction
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reaction. The trends exhibited by graphitic carbon nitrides in our DFT computations
indicate that this emerging class of material can pave the way for the rational design
of fuel cell catalysts.

Full text available upon request to the author

Article title: Quantum chemical predictions for Alkaline Earth (AE)- Doped
Graphene: A Density Functional Theory (DFT) based investigation for a novel class
carbon-based two-dimensional nanomaterials toward electrochemical, catalytic and
electronic applications

Authors: Ace Christian Feraren Serraon, Allan Abraham Bustria Padama, Julie Anne
Dalmacio del Rosario, Rinlee Butch Cervera, et al.

Publication title: ECS Meeting Abstracts 12:813, 2017

Abstract:

Graphene doping is a known route towards increasing the reactivity of graphene,
particularly for the oxygen reduction reaction in fuel cells and metal-air batteries.
The most prominent dopants in graphene for ORR are non-metals near to carbon in
the periodic table. While alkaline-earth elements, such as beryllium, magnesium,
calcium, strontium and barium are relatively abundant in the Earth's crust,

graphenes modified with these elements have not been fully explored.

Graphene systems, which were substitutionally doped with alkaline-earth elements,
were investigated through density functional theory (DFT) calculations to elucidate
its energetics and electronic properties. A localized ionic bonding between alkaline-
earth elements and the graphene substrate was observed, with greater charge
transfer as inferred by Bader analysis for Be and Mg. The localized nature of the
charge transfer from the dopant to the adjoining carbon atoms in the substrate is a
novel property of AE-doped graphene. Semi-metallic properties due to strongly
localized states near the Fermi level have been observed for all AE-doped graphenes
except for Be. For Be, p-type semiconductor properties were observed consistent

with previous studies on Be doped graphene.

This will provide the groundwork for further study towards the use of alkaline-earth
metal dopants in an alternative precious-metal free cathode material for metal-air
battery and fuel cell applications. The basic and exploratory nature of this scientific

study is also expected to open a path towards other emergent applications for the
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catalysis of other reactions, as well as in electronics and other domains. Observable
trends between different alkaline-earth doped graphenes have also been
investigated.

Full text available upon request to the author

Article title: Trends in Buckled and Planar Halogen-Doped Graphene for ORR
Activity: A DFT Study
Authors: Reynaldo Marcelino Geronia, Ace Christian Serraon, Rinlee Butch Cervera,

Joey Duran Ocon, et al.
Publication title: ECS Meeting Abstracts 12:787, 2017

Abstract:

Owing to the sluggish oxygen reduction reaction (ORR), high-performance catalysts
like Pt-based alloys are widely used to render the reaction practically useful in
systems like fuel cells. Nonetheless, high costs and technical complications
associated with such catalysts have encouraged the exploration of alternative ORR
catalysts like heteroatom-doped carbon nanomaterials. To improve the catalytic
activity of carbon, earlier studies used boron, nitrogen, phosphorus, sulfur, and
selenium as dopants. In this paper, we perform density functional theory (DFT)
calculations to explore the potential of halogens (X = F, Cl, Br, I) substituted within
the two-dimensional structure of graphene. We also validate some of the results of
previous experimental and theoretical studies on halogen-doped graphene. For
example, we compare halogen adsorption and band structures of the resulting
halogen-doped materials, as well as the possible influence of atomic size and atomic
interactions (e.g., Br2/Br interactions, polyiodide formation) on their experimentally
observed properties. Based on the resulting electronic and structural information, we
then identify which among the buckled and planar forms of halogen-substituted
graphene show the most promise for ORR activity. Finally, we compare this method
of doping with previously studied methods like adsorption and edge-halogenation
to provide additional insight on halogen doping.

Full text available upon request to the author

Article title: CoMn204 Anchored on N-Doped High-Dimensional Hierarchical
Porous Carbon Derived from Biomass for Bifunctional Oxygen Electrocatalysis
Authors: James Lincuna Digol, Marc Francis Maligsa Labata, Maricor Fernandez

Divinagracia, Joey Duran Ocon
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Publication title: ECS Transactions 77(11): 525, 2017

Abstract:

There is an emerging interest in developing bifunctional oxygen electrocatalysts for
oxygen reduction reaction (ORR) and oxygen evolution reaction (OER), being key
electrochemical reactions that govern the overall performance of unitized
regenerative fuel cells and rechargeable metal-air batteries. However, such
undertaking has been a huge challenge due to the high cost of noble metals (e.g. Pt,
Ir) and their stability when used as catalysts. Herein, we report CoMn204 embedded
on three-dimensional (3D) hierarchical porous carbon (HPC) derived from waste
corn cobs as a possible noble metal-free bifunctional electrocatalyst. The hybrid
catalyst is fabricated by solvothermal reaction of as-prepared N-doped 3DHPC and
CoMn204. The template-free approach in preparing N-3DHPC ensures ample
nitrogen doping using melamine to improve electronic conductivity of carbon and
formation of three-dimensional, interconnected pore network, which is favorable for
CoMn204 crystal dispersion. The same hybrid material also presents good OER
activity, rendering an active and inexpensive dual-function electrocatalyst.

Full text available upon request to the author

Article title: Structure and conductivity of NiO/YSZ composite prepared via
modified glycine-nitrate process at varying sintering temperatures

Authors: Felix Rey Bueta, James Francis Imperial, Rinlee Butch Cervera

Publication title: Ceramics International 43(18): 16174-16177, 2017

Abstract:

Nickel oxide and Yttria-stabilized zirconia (NiO/YSZ) composite is one of the most
promising mixed conducting electrode materials in both solid oxide electrolysis cell
and solid oxide fuel cell applications. In this study, 50 wt% NiO and 50 wt% YSZ
composite was synthesized via a modified glycine-nitrate combustion process (GNP)

and the effect of sintering temperatures (1100 °C, 1300 °C and 1500 °C) on its

microstructure and electrical properties were investigated. TG/DTA and in-situ high
temperature XRD revealed the thermal property behavior and the structural changes
of the as-combusted precursor material. For all the samples sintered at different
temperatures, room temperature XRD patterns revealed a distinct cubic phases of
both YSZ and NiO while SEM images showed a porous microstructure. The total
conductivities at 700 °C are 9.87 x 10-3, 5.26 x 10-3, 4.02 x 10-3 S/cm for the 1100,
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1300, and 1500 °C with activation energies of 0.1722, 0.3555, and 0.3768 eV,
respectively. Conductivity measurements of the different sintered samples revealed
that the total conductivities as well as the activation energies are greatly affected by
different sintering temperatures.

Full text available upon request to the author

Article title: Preparation of Amorphous Nanosilica from Philippine Waste Rice Hull
via Acid Precipitation Method

Authors: Rinlee Butch M. Cervera and Emie A. Salamangkit-Mirasol

Publication title: Materials Science Forum 864:112-116, 2016

Abstract:

Rice hull or rice husk (RH) is an agricultural waste obtained from milling rice grains.
Since RH has no commercial value and is difficult to use in agriculture, its volume is
often reduced through open field burning which is an environmental hazard. In this
study, amorphous nanosilica from Philippine waste RH was prepared via acid
precipitation method. The synthesized samples were fully characterized for its
microstructural properties. X-ray diffraction pattern reveals that the structure of the
prepared sample is amorphous in nature while Fourier transform infrared spectrum
showed the different vibration bands of the synthesized sample. Scanning electron
microscopy (SEM) and particle size analysis (PSA) confirmed the presence of
agglomerated silica particles. On the other hand, transmission electron microscopy
(TEM) revealed an amorphous sample with grain sizes of about 5 to 20 nanometer
range and has about 95 % purity according to EDS analyses. The elemental mapping
also suggests that leaching of rice hull ash effectively removed the metallic impurity
such as potassium element in the material. Hence, amorphous nanosilica was
successfully prepared via a low-cost acid precipitation method from Philippine
waste rice hull.

Full text available upon request to the author

Article title: Microstructural and Electrochemical Investigation of Carbon Coated
Nanograined LiFePO4 as Cathode Material for Li-Batteries

Authors: Rinlee Butch M. Cervera and Princess Stephanie P. Llanos

Publication title: International Journal of Chemical and Materials Engineering
11(1):19-22, 2016
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Abstract:

Lithium iron phosphate (LiFePO4) is a potential cathode material for lithium-ion
batteries due to its promising characteristics. In this study, pure LiFePO4 (LFP) and
carbon-coated nanograined LiFePO4 (LFP-C) is synthesized and characterized for its
microstructural properties. X-ray diffraction patterns of the synthesized samples can
be indexed to an orthorhombic LFP structure with about 63 nm crystallite size as
calculated by using Scherrer’s equation. Agglomerated particles that range from 200
nm to 300 nm are observed from scanning electron microscopy images. Transmission
electron microscopy images confirm the crystalline structure of LFP and coating of
amorphous carbon layer. Elemental mapping using energy dispersive spectroscopy
analysis revealed the homogeneous dispersion of the compositional elements. In
addition, galvanostatic charge and discharge measurements were investigated for
the cathode performance of the synthesized LFP and LFP-C samples. The results
showed that the carbon-coated sample demonstrated the highest capacity of about
140 mAhg-1 as compared to non-coated and micrograined sized commercial LFP.

Full text available upon request to the author

Article title: Preparation and Conductivity Measurements of LSM/YSZ Composite
Solid Oxide Electrolysis Cell Anode Materials

Authors: Christian C. Vaso and Rinlee Butch M Cervera

Publication title: International Journal of Materials and Metallurgical Engineering
11(1): 23-27, 2016

Abstract:

One of the most promising anode materials for solid oxide electrolysis cell (SOEC)
application is the Sr-doped LaMnO3 (LSM) which is known to have a high electronic
conductivity but low ionic conductivity. To increase the ionic conductivity or
diffusion of ions through the anode, Yttria-stabilized Zirconia (YSZ), which has good
ionic conductivity, is proposed to be combined with LSM to create a composite
electrode and to obtain a high mixed ionic and electronic conducting anode. In this
study, composite of lanthanum strontium manganite and YSZ oxide,
La0.85r0.2MnO3/Zr0.92Y0.0802 (LSM/YSZ), with different wt.% compositions of
LSM and YSZ were synthesized using solid-state reaction. The obtained prepared
composite samples of 60, 50, and 40 wt.% LSM with remaining wt.% of 40, 50, and

60, respectively for YSZ were fully characterized for its microstructure by using
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powder X-ray diffraction (XRD), Thermogravimetric analysis (TGA), Fourier
transform infrared (FTIR), and Scanning electron microscope/Energy dispersive
spectroscopy (SEM/EDS) analyses. Surface morphology of the samples via SEM
analysis revealed a well-sintered and densified pure LSM, while a more porous
composite sample of LSM/YSZ was obtained. Electrochemical impedance
measurements at intermediate temperature range (500-700 °C) of the synthesized
samples were also performed which revealed that the 50 wt.% LSM with 50 wt.%
YSZ (L50Y50) sample showed the highest total conductivity of 8.27x10-1 S/cm at 600
oC with 0.22 eV activation energy.

Full text available upon request to the author

Article title: Synthesis of Yttrium-doped Barium Zirconate/Barium Cerate (BZY20/
BCY20) Core-shell Structured Proton-conducting Solid Electrolyte via Modified
Pechini Method

Authors: Mary Jozen Balanay and Rinlee Butch M Cervera

Publication title: Advanced Materials Research 1098: 92-97, 2015

Abstract:

Intermediate temperature solid oxide fuel cells (IT-SOFCs) operating at 400-700°C
utilizes proton conducting electrolytes and are now being one of the focus of many
research studies with regards to efficient, clean power sources and energy
conversion. Potential electrolyte materials include acceptor-doped barium zirconates
and barium cerates. In this study, preparation of a core-shell structured proton-
conducting solid electrolytes of 20 vol% BaZr0.8Y0.203-6 (20BZY20) for the core and
80 vol% BaCe0.8Y0.203-6 (80BCY20) for the shell is done by wet chemistry route.
The synthesized core-shell structured material (20BZY20/80BCY20) is developed to
possibly address the problem of high grain boundary impedance of Y-doped BaZrO3
and low chemical stability of Y-doped BaCeO3. The obtained samples were
characterized for its structure, thermal stability, morphology and elemental
distribution of the material. At a lower sintering temperature of 1150°C, a densified
pellet was obtained as observed by SEM analysis. The diffraction pattern of
20BZY20/80BCY20 powder shows two distinct phases corresponding to BZY20 and
BCY20 suggesting a successful synthesis of the core-shell solid electrolyte.
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Article title: On the formation of nanograined LiCo203 (OH) Spinel-type Material
Synthesized via Modified Low-temperature Sol-gel Approach

Authors: Rinlee Butch M. Cervera and Shu Yamaguchi

Publication title: Advanced Materials Research 1119: 106-110, 2015

Abstract:

A new lithium cobalt oxyhydroxide compound has been successfully synthesized.
This new compound has been found to be related to the low temperature LiCoO2
(LT-LiCoQO2) spinel structure formed at low processing temperatures. With the use of
a modified sol-gel approach, this compound with the composition of LiCo203(OH)
can be successfully synthesized at around 150 °C. Structural analyses using powder
X-ray diffraction (XRD) and selected area electron diffraction (SAED) suggest a
cubic-spinel structure, which is also supported by FI-IR and TG/DTA analyses. In
addition, from the TEM morphological analysis, a very 