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Department: ¥E 4 mE THE/M
Name: Villareal, Myra

1. Please specify research area and keywords (Please indicate research area and include
more than one keyword so that the general public can understand.)
Research Area: Cellular signaling modulation by natural products
Keywords: Functional Food, Drug Discovery, Aging, Natural Products,
Bioprospecting

2. Research theme (Please itemize your research themes and describe the medium- and
long-term prospects of your research. If necessary, please specify the theme of your
undergraduate research or research in master's (doctoral) program.)

Determination of the molecular mechanism (i.e. cell signal transduction
pathways, etc.) associated with health promotion and noncommunicable diseases
(e.g. cancer, diabetes) prevention effects of functional foods/natural products.

(Prospects)

In 2023 more than 1 million people have been reported to have been diagnosed with
cancer and in the same year, almost 400,000 died from that disease (ganjoho.jp). Cancer
is one of the noncommunicable diseases that may be prevented by a change in lifestyle
such as including functional foods in the diet. In my research, I want to understand how
certain foods can prevent normal cells or tissues from developing cancers, focusing on
colon cancer at this preliminary stage.

I started working on my research in the laboratory at Sophia University in January
2025. I had successfully prepared the plasmids needed for the transfection. Currently, I am
developing the cell line that will be used to screen natural products for their effect on the
Wnt signaling pathway. HIEC-6 epithelial cells were stably transfected with PiggyBac
doxycycline-inducible expression vectors, selection and maintenance were performed via
the addition of 1 mg/mL of geneticin (G418). This research is divided into three parts -
development of the stable cell line (part 1, completed 90%), screening of the natural
products (Part 2, scheduled in the 2nd quarter of school year 2025), and in vivo screening
(Part 3, scheduled in January to February 2026).

3. Research results for fiscal year 2024 (Please make sure that you enter a list of
publications, conference presentations, and other achievements into the Sophia
University Teaching Staff Educational Research Information Database. In the response
sheet, please specify how much you have achieved either in text or in bullet point).

a. Research results:
Previous studies that utilized cell lines that were stably transfected with the same
set of plasmids (Piggybac) that I am using have successfully observed an antibiotic
dosing controlled expression of beta-catenin. Beta-catenin is a key protein in the
Wnt signaling pathway and plays a significant role in cancer development.
Currently, this transfection of the intestinal cell line is on-going.

b. Conference Presentations (inputted in Sophia Teaching Staff Educ Research Info
database):
e Conference Lecture (Invited Plenary Speaker):
Title: Working out what we should eat: A look at how gut bacteria and
secondary metabolites influence our health
Conference/Date: The Philippine Society for Probiotics and Functional Foods,
Inc.'s 11th Symposium and Scientific Assembly, Oct 19, 2024, UP Manila
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Ramon S. Ang Auditorium (hybrid), Manila City, Philippines

e (Conference Poster Presentation:

Title: Differentiation induction of melanocyte progenitor cells using food
polyphenols

Conference : H A 2721654 (Japan Society for Bioscience, Biotechnology,
and Agrochemistry), Mar 5, 2025, Sapporo Convention Center, Hokkaido

c. Scientific article manuscript (submitted):
Title: “Unlocking the power of Philippine functional foods for improved health
of Filipinos”

4. Collaborative research activities both on and off campus (Please itemize your joint
research, on-campus joint research, and others, if applicable. Should there be any
symposium, lecture or seminar you participated in, please specify them as well.)

a.

I am writing and am the first author of a review paper entitled, “Unlocking the
power of Philippine functional foods for improved health of Filipinos”. This
review paper was written in collaboration professors/researchers from with the
following academic/research institutions in the Philippines:

Institute of Food Science and Technology, College of Agriculture and Food
Science, UP Los Baiios, College, Laguna, Philippines;

Institute of Chemistry, UP Los Baios, College, Laguna, Philippines;

Rice Chemistry and Food Science Division, Philippine Rice Research Institute,
Maligaya, Science City of Mufoz, Nueva Ecija, Philippines;

Philippine Council for Health Research and Development (PCHRD), Department
of Science and Technology (DOST), Taguig City, Metro Manila, Philippines;
College of Science, Bicol University, Rizal St., Legazpi City, Albay, Philippines;
Chemistry Department, Mindanao State University-Iligan Institute of Technology,
Iligan City, Philippines;

Center for Natural Products and Drug Discovery, Premier Research Institute of
Science and Mathematics, Mindanao State University-lligan Institute of
Technology, Iligan City, Philippines;

Department of Biological Sciences, Mindanao State University-Iligan Institute of
Technology, Iligan City, Philippines;

Bioresources Innovation Agri Products OPC, San Jose City, Nueva Ecija, 3112,
Philippines;

Center for Tropical Mushroom Research and Development, College of Science,
Central Luzon State University, Science City of Mufioz, Nueva Ecija 3120,
Philippines;

Department of Biological Sciences, College of Science, Central Luzon State
University, Science City of Mufioz, Nueva Ecija 3120;

In talks for collaborative research with Professor Delphine Jantac and her
colleagues at the University of Montpellier

5. Educational activities (Please specify the subjects you were in charge of, such as
lectures, experiments, and practical training sessions. If applicable, please add seminars
or off-campus educational activities other than your lectures and text or material
preparations.)

Classes taught in Autumn Term:
Materials And Life Sciences Lab. A
Biological Science Lab.1

6. Self-evaluation of educational activities (For main classes you were in charge of,
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please evaluate your educational activities based on the results of course evaluations
(survey), tests, exercises, and assignments carried out in the classes, results
distributions, and so on. And please specify the effect of point that you devised and
future refinements. Also, please assess syllabus achievement.)

(a)

(b)

Materials And Life Sciences Lab. A: This is the first biology course of the
second year Green Science Students, so [ took time in teaching them how to write
their laboratory experiments/activities’ observations in a report. Their
performance improved significantly as shown by the quality of the reports
submitted by the students. The students were also motivated and had a great deal
of interest in the laboratory exercises.

Biological Science Lab.1: The students in this class were highly motivated and
performed well in the class. As a result, the students got excellent grades at the
end of the semester, and the reports they submitted showed that they understood
the lessons and were able to gain expertise in techniques in molecular biology
from the class

. Activities other than educational research (Please specify membership in both on-
and off-campus committees and secretariats, if applicable. Please include such roles as
homeroom teachers or membership in working groups as well.)

(On-campus)

None yet

(Off-campus)
None yet

. Social contribution activities and others (Should there be any item that is not included
in the aforementioned, please specify as needed.)

Japanese Red Cross Society ( H A7R+-5#1)) Member/Volunteer
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Department: Materials and Life Science

Name: Penaflor Tania

1. Please specify research area and keywords

Research area: Development of highly biocompatible nanobiomaterials as well as research into
their interfacial interaction and biological evaluation for biomedical applications.
Keywords: Biomaterials, Biocompatibility, Interfacial interactions, Bioinert-Bioactive

Composites, Nanoparticles, Biomedical applications.

2. Research theme
“Development of new synthetic techniques for bioinert-bioactive compounds and the
investigation of their interfacial interaction and biological evaluation for biomedical

applications”.

(Prospects)

Human health is one of the most important rights, so promoting good health which is part of
the United Nations Sustainable Development Goal (SDG) 3, is vital. Several bioinert-materials
have been used in biomedical applications. However, after implantation, some complications
have been reported. Coating these bioinert materials with bioactive ceramics, like
hydroxyapatite nanoparticles (HAp NPs, Caio(PO4)s(OH)2), improves their biocompatibility.
During my doctoral studies it was observed that the different hydration structures on the films
clearly influenced the conformation of the adsorbed proteins on the bioinert-bioactive
composites, which determine the cell adhesion and spreading, and therefore the
cytocompatibility. The changes in the physicochemical properties and shape of the nano
biomaterials could cause an alteration in the hydration layer and therefore in the protein adlayer
directly affecting the conformation and orientation of the protein, and the cell adhesion.
Although several studies have been carried out, protein-nano biomaterial interactions have not
yet been fully elucidated. We are studying the interfacial interactions between the bioinert-
bioactive composites and their surrounding (hydration layer, protein adsorption, and cell
adhesion) to synthesize highly biocompatible materials. It is expected that to gain a deeper
understanding of these processes, with the ultimate goal of designing biomaterials that align

with the specific requirements of various biomedical applications.
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3. Research results for fiscal year 2024
Published papers:

1. Sugimoto, Kazuto, Ryota Akutsu, Shota Yamada, Tania Guadalupe Pefiaflor Galindo, and
Motohiro Tagaya. "Surface State Control of Apatite Nanoparticles by pH Adjusters for
Highly Biocompatible Coatings." ACS Applied Materials & Interfaces (2025).

2. Aoyagi, Naritoshi, Kiyochika Kitamura, Kantaro Sekita, Jovan Fan Rui Xiang, Chuen
Kum Lee, and Tania Guadalupe Pefiaflor Galindo. "Effect of Titanium Oxidized
Treatment on Interfacial Characteristics of Ti/ZrO2 Sintered Bonding Materials." Journal
of the Japan Society of Powder and Powder Metallurgy 72, no. Supplement (2025): S915-
S921.

3. Kimura, Koya, Naritoshi Aoyagi, Tsukasa Sorimachi, Mari Miyata, and Tania Guadalupe
Pefiaflor Galindo. "Evaluation of Compressive Strength for Sintered Porous Titanium
Alloy and Composites with Biopolymers." Journal of the Japan Society of Powder and
Powder Metallurgy 72, no. Supplement (2025): S923-S929.

Conferences:
1. The 63™ Ceramics Basic Science Symposium, January 8-9, 2025, Niigata, Japan

(Chairman of international session)

4. Collaborative research activities both on and off campus
On-campus joint research with Prof. Usuki of Materials and Life Science Department and
Prof. Lokadi. We began with research and the extraction of some active compounds from

medicinal plants.

(Oft-campus) Collaborative research with the Nagaoka University of technology and with
the National Institute of Technology, Nagaoka College. A paper resulting from collaboration
with Nagaoka University of Technology (Hydroxyapatite coatings) and two resulting from
collaboration with the National Institute of Technology, Nagaoka College (titanium bioactivity).

5. Educational activities

Instrumental Analysis, Materials and Life Sciences Lab. C, Chemistry Lab I, Research topics

in organic and inorganic chemistry.
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6. Self-evaluation of educational activities

[Instrumental Analysis]
No one failed the class. I'd like the first class to be more active, as I feel it was quite passive,

so I'll consider more activities for students to participate in, starting with the first class.

[Materials and Life Sciences Lab. C]
The students performed well in the lab. They arrived to the lab on time and maintained a

positive attitude throughout.

[Chemistry Lab I]
The students obtained relatively high average scores. The students submitted their reports on
time and completed their experiments on time. The vast majority of the reports included a

good discussion of the results.

[Research topics in organic and inorganic chemistry]
In the topic I taught, the students were quite participative and collaborative so the class was
very active. Even so, I think it would be good to give them more time to take notes on the

slides.

7. Activities other than educational research

(Off-campus) Cultural Events Organizing Member of the Nagaoka Civic Center (Until March
2025)

8. Social contribution activities and others
I participated as an organizing member (as a volunteer) of the New Year's event so that foreign
students could learn a little more about Japanese New Year's culture (February 2025, Nagaoka

Civic Center)
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