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WelcomeMessage

Welcome Message from the Conference Chair

On behalf of the Department of Microbiology, Faculty of
Science Chulalongkorn University, it is my great honor to
welcome you to th87" Annual Meeting of the Thai
Society for Biotechnology and Interndgional Conference
(TSB2025) which will take place fronOctober 29 31,
2025, in the vibrant city of Bangkok, Thailand

This year6s conference, held wur
ABi ot ec hnol o gimstdshowdasetthie poer of
biotechnology in driving innovain, addressing global
challenges, and translating discoveries into -veaid

impact. The event will bring together a diverse and dynamic
community of scientists, researchers, students, and industry
professionals from around the world.

Prof. Dr. Tanapat Palaga \We are especiallglelighted to announce thBSB2025
Chair, TSB2025 coincides with th&0" Anniversary of the Department of
Microbiology, Faculty of Science, Chulalongkorn
University. In celebration of this milestone, we are proud to
co-host the conference with thestitute of Biotechnology and Genetic Engineering,
Chulalongkorn University.

The conference will feature keynote lectures by leading scientists, along with plenary
sessions, oral and poster presentations, and interactive forums for academic and industry
engagement.

We warmy invite you to join us in Bangkok to celebrate scientific excellence, strengthen
collaborations, and explore how biotechnology continues to shape our future.

With warmest regards,

Prof. Dr. Tanapat Palaga
Chair, TSB2025
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Welcome Message from Thai Soety for Biotechnology

Dear Friends and Colleagues,

On behalf of th&hai Society for Biotechnology (TSB)
and as Chair of the7" Annual Meeting and
International Conference of the Thai Society for
Biotechnology (TSB2025) it is my great pleasure to
welcome you to our flagship event, taking place f@8nto
31 October 2025

Since 1989, the TSB Conference has served as an active
platform for sharing the latest advances in biotechnology
and encourage collaboration among academic, industrial,
and govemmental sectors. | would like to express my
sincere appreciation to tl@culty of Science and the
Institute of Biotechnology and Genetic Engineering,

Assogcate Prof. Dr. Chulalongkorn University, for their efforts in hosting this
Chuenchit Boonchird year 0s conference.
President Thai Society

for Biotechnology The theme of TSB2025 /i ot echnol oghis i n Ac

year 0s pr ogr amedbe rgsbalch fgpomtbsth c u t t
international and Thai scientists, demonstrating how biotechnology can provideor&hl
solutions and drive industrial innovation. We are also showcase strongalegpdiaboration
through the participation of networks includitigg Asian Federation of Biotechnology
(AFOB), the Society for Biotechnology Japan (SBJ), the Biotechnology and Biochemical
Engineering Society of Taiwan (BEST), and the AFOB Malaysian ChaptefAFOB-
MC). Together, we aim to strengthen scientific exchange and collaboration across Asia,
bridging academia and industry.

As part of our tradition, we will honor excellence in the field throughTamguchi Prizes

and the Ajinomoto-TSB Award. The Taguhi Prize, established in 1990, commemorates the
remarkable contributions of Professor Dr. Hisaharu Taguchihef University of Osak#&o

the advancement of biotechnology education in Thailand. This prize recognizes exceptional
young researchers, as well aststanding M.Sc. and Ph.D. theses, reflecting the next
generation of leadership in our field. The Ajinomd®B Award, formerly known as the
Ajinomoto Lecture Award and awarded since 1991 by the Ajinomoto Foundation, honors
innovative achievements in Wexhnology. This year, the award will focus on innovative
contributions in the fields of Health and Medicine.

| warmly welcome all participants IBSB2025 | hope the conference inspires new ideas,
cultivates meaningful partnerships, and continues tedhe advancement of biotechnology
in Thailand and beyond.

With kind regards,

Associate Prof. Dr. Chuenchit Boonchird
President Thai Society for Biotechnology
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INTERNATIONAL SCIENTIFIC COMMITTEE

Prof. Dr. Kohsuke Honda Japan
ICBiotech,The University of Osaka

Prof. Dr. Hiroshi Shimizu Japan
Graduate School of Information Science and Technology
The University of Osaka

Prof. Dr. Randeep Rakwal Japan
Institute of Health and Sport Sciences, University of

Tsukuba

Prof. Dr. Takeharu Tsuge Japan

Department oMaterials Science and Engineering, Major
Human Centered Science and Biomedical Engineering,
Institute of Science Tokyo

Prof. Dr. Beom Soo Kim Republic of Korea
Department of Chemical Engineering, Chungbuk Nation:i

University

Assoc. Prof. Dr.Rietie Venter Australia

UniSA Clinical and Health Sciences, Health and Biomed
Innovation, University of South Australia

Assoc. Prof. Dr.Joy Scaria USA
Veterinary Pathobiology, Oklahoma State University

Prof. Dr. Stephen Brian Pointing Singapore
YaleNUS Colege & Department of Biological Sciences,
National University of Singapore

Prof. Dr. Sudesh Kumar Malaysia
School of Biological Sciences, Universiti Sains Malaysia

Prof. Dr. Tuck Seng Wong UK
Department of Chemical & Biological Engineering, The
University of Sheffield

Assoc. Prof. Dr.Masaki Honda Japan

Department of Chemistry, Meijo University

Prof. Dr. Hakuto Kageyama Japan
Graduate School of Environmental and Human Sciences
Meijo University
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Prof. Dr. Shinya Kodani Japan
Shizuoka University

Prof. ShengFan Wang Taiwan
Kaohsiung Medical University

LOCAL ORGANIZING COMMITTEE

Prof. Dr. Tanapat Palaga
Department of Microbiology, Faidty of Science, Chulalongkorn University, Thailand

Prof. Dr. Tavan Janvilisri
Department of Microbiology, Faculty of Science, Chulalongkorn University, Thailand

Prof. Dr. Wanchai Assavalapsakul
Department of Microbiology, Faculty of Science, ChulalomgKdniversity, Thailand

Prof. Dr. Chulee Yompakdee
Department of Microbiology, Faculty of Science, Chulalongkorn University, Thailand

Assoc. Prof. Dr. Panan Rerngsamran
Department of Microbiology, Faculty of Science, Chulalongkorn University, Thailand

Assoc. Prof. Dr. Rungaroon Wadite€Sirisattha
Department of Microbiology, Faculty of Science, Chulalongkorn University, Thailand

Assoc. Prof. Dr. Suchada Chanprateep Napathorn
Department of Microbiology, Faculty of Science, Chulalongkorn University, Tithila

Assoc. Prof. Dr. Ekawan Luepromchai
Department of Microbiology, Faculty of Science, Chulalongkorn University, Thailand

Assoc. Prof. Dr. Onruthai Pinyakong
Department of Microbiology, Faculty of Science, Chulalongkorn University, Thailand

Assoc. Prof.Dr. Cheewanun Dachoupakan Sirisomboon
Department of Microbiology, Faculty of Science, Chulalongkorn University, Thailand

Assoc. Prof. Dr. Naraporn Somboonna
Department of Microbiology, Faculty of Science, Chulalongkorn University, Thailand

Asst. Prof. Dr. Kobchai Pattaragulwanit
Department of Microbiology, Faculty of Science, Chulalongkorn University, Thailand

Asdg. Prof. Dr. Supat Chareonpornwattana
Department of Microbiology, Faculty of Science, Chulalongkorn University, Thailand

Asst. Prof. Dr. Chonchanok Muangnapoh
Department of Microbiology, Faculty of Science, Chulalongkorn University, Thailand
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Asst. Prof. Dr. Chompoonik Kanchanabanca
Department of Microbiology, Faculty of Science, Chulalongkorn University, Thailand

Asst. Prof. Dr. Sita Virakul
Department of Microbiology, Faculty of Science, Chulalongkorn University, Thailand

Asst. Prof. Dr. Nuttapon Pombubpa
Department of Microbiology, Faculty of Science, Chulalongkorn University, Thailand

Dr. Jirasin Koonthongkaew
Department of Microbiologyraculty of Science, Chulalongkorn University, Thailand

Dr. Tatpong Boontawon
Department of Microbiology, Faculty of Science, Chulalongkorn University, Thailand

Prof . Dr . Nuttha Thongchul
Institute of Biotechnology and Genetic Engineering, Chulalongkimimersity, Thailand

Assoc. Prof. Dr. Kittinan Komolpis
Institute of Biotechnology and Genetic Engineering, Chulalongkorn University, Thailand

Assoc. Prof. Dr. Aphichart Karnchanatat
Institute of Biotechnology and Genetic Engineering, Chulalongkorn ityeThailand

Assoc. Prof. Dr. Chuenchit Boonchird
Mahidol University

Prof. Dr. Vilai Rungsardthong
King Mongkut's University of Technology North

Assoc. Prof. Dr. Prakit Sukyai
Kasetsart University

Assoc. Prof. Dr. Ratchaneewan Aunpad
Thammasat Univsity

Assoc. Prof. Dr. Sehanat Prasongsuk
Chulalongkorn University

Dr. Kuakoon Piyachomkwan
Poon Phol Company Limited

Dr. Korsak Towantakavanit
Mitr Phol Sugar Corp., Ltd.

Mr. Niwat Suriyakamon
Pharmafac plan technology Co.,Ltd.
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Assoc. Prof. Dr. Tat@aporn Todhanakasem
King Mongkut's Institute of Technology Ladkrabang

Assoc. Prof. Dr. Theppanya Charoenrat
Thammasat University

Asst. Prof. Dr. Adisak Romsang
Mahidol University

Assoc. Prof. Dr. Apichart Karnchanatat
Chulalongkorn University

Assoc. Prd. Dr. Rujikan Nasanit
Silpakorn University

© The 37 Annual Meeting of the Thai Society for Biotechnology and International Conference (TSB2025)
8



TSB2035

gy in Action

FLOOR PLAN
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Poster Zone: BUDSABA

SessionIV.  Biodiversity, Natural Products
and Applications (BN)

Entrance Session V. Agriculture Biotechnology (AB)

Session VI.  Food Biotechnology
& Food Security (FB)
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PROGRAM AT A GLANCE

29 October 2025 (Day 1); Mandarin Hotel Bangkok

8:00-8:45 | Open for Registration
Mandarin Grand Ballroom

8:459:00 | Welconme Remarks

9:0010:30| Plenary Lecture-llI

10:3011:00| Refreshment (Mandarin C and Budsaba)
Mandarin Grand Ballroom

11:0011:30| Plenary Lecture IV

11:30:12:20| Taguchi Prize and Ajinomoto Award Announcement and Presentation

12:20-13:45| Lunch

13:4514:30| Exhibition Talks (Mandarin A)
Mandarin A Mandarin B Karaked Kannika
Session I: Session Il: Session llI: Session V:
Bioinformatics | Medical Industrial & Agriculture

14:30 16:25 and Systems Biotechnology & | Environmenal Biotechnology
Biology, OneHealth Biotechnology &
Synthetic Alternative
Biology Energy

16:2518:00 Refreshment + Poster Presentatior] TSB Annual Meeting

' "7l (Mandarin C and Budsaba) (Pornphairin)

Mandarin Grand Ballroom

18:00:20:00 Welcome Reception and Dinner

Flag-giving ceremony

© The 37 Annual Meeting of the Thai Society for Biotechnology and International Conference (TSB2025)
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30 October 2025 (Day 2); Mandarin Hotel Bangkok

8:009:00 | Open for Registration
Mandarin Grand Ballroom
9:00-10:00 | Plenary Lecture V and VI
10:0010:40| Business Talks
10:4011:00| Refreshment (Mandarin C and Budsaba)
Mandarin A Mandarin B Karaked Kannika Pornphairin
Session II: Session llI: Session 1V: Session VI: Special
Medical Industrial & Biodiversity, | Food Symposium
11:0012:25 Biotechnology | Environmental| Natural Biotechnology | Marine
' 7| & OneHealth | Biotechnobgy | Products and | & Food Biotechnology
& Alternative | Applications | Security& and
Energy Future Food | Bioprospecting
. .~ Lunch
12:2514:00 Poster presentation (Mandarin C and Budsaba
Mandarin A Mandarin B Karaked Kannika Pornphairin
Session I: Session V: Session 1V: Session VI: Special
Bioinformatics | Agriculture Biodiversity, | Food Symposium
14:00-15:25 and Systems | Biotechnology | Natural Biotechnology | Marine
' “~7| Biology, Products and | & Food Biotechnology
Synthetic Applications | Security& and
Biology Future Food | Bioprospecting
15:2515:45| Refreshment(Mandarin C and Budsaba)
Mandarin Grand Ballroom
15:4517:00| Special plenary session
17:0017:15| Award announcement and Closing Ceremony by TSB President

© The 37 Annual Meeting of the Thai Society for Biotechnology and International Conference (TSB2025)
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31 October 2025 (Day 3Jaculty of ScienceChulalongkorn University

Special Symposium to Commemorate the 58' Anniversary of Department

Option 1: of Microbiology, Faculty of Science, Chulalongkorn University
Banyen meeting room, Maha Vajirunhis Building
9:00-9:15 Welcome remarks
9:1510:30 | Microbiology and Biotechnology research in Japan
10:3010:45 | Coffee Break
10:4512:15 | Microbiology and Biotechnology research in Thailand
12:1513:30 | Lunch
13:3015:00 | Microbiology and Biotechnology Business in Thailand
15:0015:15 | Coffee Break
15:1516:30 | Microbiology and Biotechnology Business in Thailaodrit.)
16:3016:45 | Closing remarks
Special Symposium: Tackling Antifungal Resistance Through a One
Option 2: Health Lens
Multipurpose Room, 2nd Floor, TAB Building
9:009:10 Opening Remarks
9:109:40 Keynote Address
9:4010:10 | Session 1: SEAMARMI - Fungal AMR across southeast Asia
10:1010:30 | Session 2: Clinical insights on antifungal resistance in Thailand
10:3010:45 | Coffee Break and Networking
10:4511:05 Sess?on 3: Tackling antifungal resistqnqe: bridging environmental and
veterinary health tlmugh aquaculture insights
11:0511:50 | Session 4: Panel Discussion: Policy, Partnerships & Future Funding
11:5012:00 | Closing Remarks
12:0013:00 | Lunch & N etworking

© The 37 Annual Meeting of the Thai Society for Biotechnology and International Conference (TSB2025)
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The 2025
Taguchi Prize
&
Ajinomoto i TSB Award

Awarded at

The 37" Annual Meeting of the Thai Society for
Biotechnology and International Conference (TSB 2025)

ABi otechnol ogy in Actiono

29 October 2025

Mandarin Hotel

Bangkok
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TAGUCHI FUND

Foundation for the Promotion of Biotechnology (FPB) in Thailand

Thei TAGUCHI FUNDO, commemorating the contr
Taguchi to education and promotion of biotechnology in Thailand, was founded by his family
and colleagues both in Japan and Thailand. The FUND awards the Taguchi Prize to young
scientsts conducting research in Thailand. Dr. Hisaharu Taguchi, Professor Emeritus of
The University of Osakgpassed away on June 1, 1987 shortly after his retirement from the
professorship atThe University of OsakaHe made remarkable contributions to the
b ot echnol ogy wor |l d, especially through Al r
contributed greatly to the operation of the International-Boatiuate University Course in
Microbiology, which has benefitted more than 200 young researchers from vAs®@rs
countries. In addition, he trained more than 200 young researchers from various Asian
Countries and directed a scientific exchange program in microbial engineering and
biotechnology as part of a Southeast Asian exchange program sponsored byrti&odagig
for the Promotion of Science. Through these and other activities in the region, Professor
Taguchi developed close professional and personal relationships that promote excellence in
biotechnology research and in education of young scientists iinet.

The ATAGUCHI RFad Wd20 awardingi Ta g u c hi for Poutstanding
researcher in biotechnology during the annual meeting of Thai Society for Biotechnology
(TSB) since 1990. Initially, the prize was awarded only to young scientists who acstoedpli
outstanding research in biotechnology. However, it has since been extended to recognize
out standing Mastero6s and Doctoral theses con

© The 37 Annual Meeting of the Thai Society for Biotechnology and International Conference (TSB2025)
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The 205 Taguchi Prize

For

Outstanding Young Scientist Research Achievements

in the Field of Biotechnology

Awarded to

Assistant Professor Dr. Thanyaporn Wongnate

Vidyasirimedhi Institute of Science and Technology

Research Theme

Biotechnological Advancementsn Enzymeand Microbial Systemsfor
Renewable Energyand Circular Bioeconomy

© The 37 Annual Meeting of the Thai Society for Biotechnology and International Conference (TSB2025)
17



TSB:2025

yy in Action

BIOTECHNOLOGICAL ADVANCEMENTS IN ENZYME AND MICROBIAL

SYSTEMS FOR RENEWABLE ENERGY AND CIRCULAR BIOECONOMY

Thanyaporn Wongnat

1 School of Biomolecular Science and Engineering, Vidyasirimedhi Institute of Science and
Technology (VISTEC), Rayong, 21@T hailand

*e-mail: thanyaporn.w@vistec.ac.th

Abstract:

The Thanyaporn Wongnate Research team advances anaerobic microbial technology through
the integration of biocatalysis, enzyme engineering, metabolic engineering, and synthetic
microbiology to develp efficient, sustainable, and practical systems for bioenergy and
bioproduct generation. The research encompasses microbial strain discovery, enzyme
engineering, and microbial consortia design for organic waste degradation, alongside the
optimization of aaerobic fermentation to produce hydrogen, methane, and organic acids, as
well as the bioconversion of GHand CQ into bio-based chemical precursors. A major
achievement is the isolation Bhterococcus faecaligT-H1 from palm oil mill effluent,

which exhbits exceptional hydrogeproducing potential and has enabled the development of
immobilizedcell technologies successfully applied to food waste management at laboratory
and pilot scales. The team also promotes waste valorization through the utiliaktion
digestate as biofertilizers and plant biostimulants, aligning with circular economy and
bioeconomy principles. One flagship innovation is the SUZDEE (Sustainable Zero Waste
Digestant for WelBeing) system, a communicale platform that converts foadhste into
bioenergy and bioproducts, currently deployed in households, schools, and municipalities
across Thailand, with demonstrated benefits for cultivating medicinal and economic crops.
The teambs industrial c ol | afactarysdale wastewaterx t e n d
treatment and valdadded waste processing. To bridge research and commercialization,
innovations have been realized through GreenGen Biotechnology, afpompany
providing scalable organic waste digestion and bioenergy eotufor both community and

i ndustri al applications. The teamdOésmpactcel | e
journals, three registered petty patents, and over 20 patent applications in progress. With a
long-term vision to integrate academiadustry, and community impact, the team remains
dedicated to advancing biotechnological innovations that drive a sustainable bioenergy
future.

Food Waste  Agricultural Waste

BCG Model

Plant Cultivation

Figure 1.

Circular biotechnological platform converting organic waste into bicindbiochemicals

© The 37 Annual Meeting of the Thai Society for Biotechnology and International Conference (TSB2025)
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CITATION

Assistant Professor Dr. Thanyaporn Wongnate received her Ph.D. in Biochemistry from
Mahidol University, Thailand, and conducted postdoctoral research at the University of
Michigan, USA. She is currently an Assistant Professor at the School of BeutanlScience
and Engineering, Vidyasirimedhi Institute of Science and Technology (VISTEC). Her research
integrates enzymology, biocatalysis, metabolic engineering, and anaerobic microbial
technology to develop sustainable bioenergy systems and green bi@s s e s . Dr . Wo n
pioneering work on enzyme mechanisms, including methghzyme M reductase and
pyranose Dxidase, has contributed fundamental insights into biological methane synthesis and
oxidative catalysis. Her recent research emphasizeshbiatend enzymatic systems for waste
to-energy conversion, including the SUZDEE (Sustainable Zero Waste Digestant fer Well
Being) platform for communitgcale biogas and biofertilizer production.

Dr. Wongnate has published 50 international peeiewed ppers, authored five book
chapters, and holds three registered petty patents with more than 20 patent applications
pending. Her research outputs bridge fundamental enzymology and industrial biotechnology,
contributing to Thai |l agreed snnovation. Shel hag recéivied e ¢ 0 n
numerous honors, including the 2024 Professor M.R. Jisnuson Svasti Young Protein Scientist
of Thailand Award, the ACEEST Early Career Award for Green Chemistry, the Mahidol
University Young Alumni Award, and nationaloagnition for invention and innovation from
t he NRCT. She was also selected among the i
Thail and 1000 for her contributions to susta

Dr. Wongnate continues to lead interdisicipty collaborations with academia and
industry, advancing enzynrimased and microbial technologies toward practical
biotechnological applications for renewable energy, environmental sustainability, and
community welbeing.

© The 37 Annual Meeting of the Thai Society for Biotechnology and International Conference (TSB2025)
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The 205 Taguchi Prize

For

OQut standing Masteros Thesi s

in the Field of Biotechnology

Awarded to

MissVasita Lapeee

Chulalongkorn University

Thesis Title

Electrochemical DNA Super-sandwich Biosensorfor Porcine DNA
Adulteration Detection in Foods

© The 37 Annual Meeting of the Thai Society for Biotechnology and International Conference (TSB2025)
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ELECTROCHEMIC AL DNA SUPER-SANDWICH BIOSENSOR FOR PORCINE

DNA ADULTERATION DETECTION IN FOODS

VasitalLapeee' 2, Suphachai Nuanualsuw&th SudkateChaiyd 4, Abdulhadeey akot? #

! Program in Biotechnology, Faculty of Science, Chulalongkorn University, Bangkok, 10330,
Thailand

2 The Institute of Biotechnology and Genetic Engineering, Chulalongkorn University,
Bangkok 10330, Thailand

3 Department of Veterinary Public Health, Faculty of Veterinary Science, Chulalongkorn
University, Bangkok, 10330, Thailand

4 Center of Ecellence for Food and Water Risk Analysis (FAWRA), Department of Veterinary
Public Health, Faculty of Veterinary Science, Chulalongkorn University, Bangkok, 10330,
Thailand

*e-mail: Abdulhadee.y@chula.ac.th

Abstract:

The increasing incidence of meatudteration and mislabeling poses significant challenges in
food safety, regulatory compliance, and consumer trust. This study presents a molecular
biology-based electrochemical DNA biosensor for the specific detection of porcine
mitochondrial DNA in tairdd meat productslnlike conventional nucleic acid amplification
methods that rely on polymerase chain reaction (PCR), this-fRERassay utilizes
amolecularly amplified sandwich hybridization strategth DNA tracers that bind to two
regions of the tget DNA. This configuration enables the formation of elongated hybridization
structures tagged with multiple redox molecules, allowimgnomous signal
amplificationwithout enzymatic reactions. Oséep probe immobilization vigoly-adenine
(poly-A) oligonucleotidegnhanceshybridization efficiency and eliminates the need for
laborious DNA purification, therebsimplifying the detection workflow. The biosensor achieves

a linear detection range of 1@'0pM with a low limit of detection (LOD) of 2.2 pMnder
optimized conditions. Furthermore, it successfully distinguishes pork contamination in beef
samples with a LOD of 1% w/w. With operational stability exceeding 9 weeks and an
estimated cost of less than 0.5 USD per test, the platform oféenssdive robust, and cost
effective molecular diagnostic solution. This innovation holds significant potential fsiteon
applications in food quality monitoring, halal verification, gmihtof-need molecular
testingacross the meat industry.

Poly-A tall

Figure 1.
(A) Schematic illustration of the preparation and (B) detection process in the MAD sandwich assay.

© The 37 Annual Meeting of the Thai Society for Biotechnology and International Conference (TSB2025)
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Ms. Vasita Lapee is a research assistant at the Institute of Biotechnology and
Genetic Engineering, Chulalongkorn University, Thailand. She dudier B.Sc in 2022
from Thammasat University and hbf.Sc. in 2024 from Chulalongkorn University. And
nowadays, she is currently pursuing a Ph.D. in biotechnology.

Her workcenters on DNA biosensors, with a specific focus on the miniaturization of
DNA biosensing platforms for practical, poioft-need use. In her master thesis, she develops
a PCRfree electrochemical DNA biosensor that selectively detects porcine mitochondrial
DNA in complex meat matrices. By coupling sandwich hybridization with -pdBnine
probeimmobilization, the fatform offers a linear range of 10* O p M, a | imit of
2.2 pM, ~30-minute turnaround, operational stability beyond nine weeks, andtegterost
below USD 0.50. It reliably identifies pork contamination in beef at 1% w/w, supporting on
site quality control, halal verification, and regulatory screening. A prototype kit (PorkGuard)
has been validated on real food samples, and a petty patent has been filed in Thailand
(Application No. 01030; pending).

Ms. Vasita is first author of recent putdtions in Sensors Internationabknd
Microchemical Journal and she has presented her work at national and international
conferences. To date, she has received seven awards, including Best Oral (PACCON 2024),
Best Poster (RSAAIMA 2024), Merck Young Scidist Award 2025 in Chemistry, the
OQut standing Graduate Student Research Award,
Thesis, and two innovation prizes (Gold Medal and First Runpgiat the NRCT 7INew
Gen Award 2025. Her portfolio demonstrates omgjig, technical rigor, and a clear pathway
to affordable, impactful diagnostics for a wide range of sectors. She brings a ftookird)
vision and a commitment to keeping the technology responsive to global needs and emerging
challenges.

© The 37 Annual Meeting of the Thai Society for Biotechnology and International Conference (TSB2025)
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The 205 Taguchi Prize

For

Outstanding Doctoral Thesis

in the Field of Biotechnology

Awarded to

Acting Sub Lt. Dr. Sakonwat Kuepethkaew

Thaksin University

Thesis Title

Production and Useof Gelatin Hydrolysate from Fish Skin as
Cryoprotectant for | mproving Surimi Quality

© The 37 Annual Meeting of the Thai Society for Biotechnology and International Conference (TSB2025)
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PRODUCTION AND USE OF GELATIN HYDROLYSATE FROM FISH SKIN AS
CRYOPROTECTANT FOR IMPROVING SURIMI QUALITY

Sakonwat Kuepethkaet Sappasith KlomkladBenjamin Kofi Simpsoh

! Division of Food Science and Technology, Faculty ofiégtural Technology,

Rajamangala University of Technology Thanyaburi, Pathum Thani, 12120, Thailand

2 Food Science and Nutrition Program, Faculty of Agro and Bio Industry, Thaksin University,
Phatthalung Campus, fhayom, Phatthalung, 93210, Thailand

3 Department of Food Science & Agricultural Chemistry, McGill University, 21111
Lakeshore Road, S#&nne-de-Bellevue, QC, Canada H9X 3V9

* e-mail: Sakonwat@outlook.com, sakonwat_k@rmutt.ac.th

Abstract:

Surimi is a wet concentrate of myofibrillar proteinsnfrdish muscle that is mechanically
deboned, watewashed, and frozen. It serves as an intermediate material for fased
products such as fish balls and crab sticks. During frozen storage, surimi may lose its
functional properties as a result of thenatration and/or aggregation of myofibrillar
proteins. Therefore, the addition of commercial cryoprotectants (sucrose/sorbitol) is required
to retain these properties. However, such additives can impart an excessively sweet taste and
increase the calorigalue of the final surimi products. Processing wastes generated during
surimi production, particularly skin and viscera, can be used as raw materials for gelatin
production and as sources of proteases, respectively. Gelatin hydrolysates, especially those
derived from fish skin, have gained increasing interest as multifunctional additives. Protein
hydrolysates and peptides have been shown to exhibit cryoprotective effects and antioxidant
activity. Therefore, gelatin hydrolysates could be used as altercayimgrotectants in surimi

to mitigate these deteriorative processes. Given the abundance of fish viscera, particularly
stomachs, the recovery of pepsin from fish stomachs should be considered. Furthermore, to
maximize the utilization of fish skin, the pnaction of gelatin hydrolysate using recovered

fish pepsin as a cryoprotectant in surimi should be explored to develop a novel product with
increased market value. As a result, full utilization of fishery resources can be achieved, and
the knowledge gainedill be beneficial for surimi processing plants as well as the food
industry.
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Dr. Sakonwat Kuepethkaew obtained his B. Sc. degree in Food Science and
Technology from Thaksin University and both his M. Sc. and Ph. D. degrees in the
Biotechnolog program from Thaksin University. During his Ph. D. studies, he received the
financial supported outstanding academic performance scholarship from National Research
Council of Thailand and Thailand Research Fund under the Research and Researchers for
Industries.

He has published his research results in five Haighlity journals (ISI Web of
Science) such as Food Chemistry, International Journal of Refrigeration, and Journal of Food
Science and Technology. In addition, he has six manuscripts that havesdigaitted to
international journals. He has also contributed 17 conference proceedings and received 10
awards for his presentations. His research findings have further led to the publication of an
international book chapter and the registration of a/gettent in Thailand.

Currently, Dr. Sakonwat Kuepethkaew is a lecturer in the Division of Food
Technology, Faculty of Agricultural Technology, Rajamangala University of Technology
Thanyaburi, Thailand. His current research focuses on the utilizatiagrainalustrial waste
materials and the functional properties of food ingredients.

© The 37 Annual Meeting of the Thai Society for Biotechnology and International Conference (TSB2025)
25



AJINOMOTO FOUNDATION

Ajinomoto Co., (Thailand) Ltd., has been conducting business in Thailand since 1960
and has received wide support and recognition from Thalpemd society. The company
has always realized its responsibility towarti® Thai community, which inspired the
establ i shment of t he AAJI NOMOTTRe fdur@atiohBA Tl ON
primary objective is to promote and support education at alldevel

The socially beneficial projects carried out by the foundation include scholarships,
school lunch programs, educational and medical aid equipment, technical lectures for the
interested public, assistance for sufferers from natural disasters, antutants to various
Royal projects.

TheAjinomoto Lecture Awardi s one of the Foundationds
been organized by the Foundation and operated by the Thai Society for Biotechnology since
1990to promote outstanding research in the dgbnology field. The awarded researcher
must have made research achievements that contributed to the betterment of Thai society in
this field

Starting in2023 the Foundation and the Executive Board of the Thai Society for
Biotechnology have agreed toneeme the Award to th&@ Aj i noinfcStBo Awar do f o
Outstanding Innovative Biotechnologist Thi s new title reflects
biotechnologists who have successfully engaged in innovation and application. The Award
theme for this year is focused tihe fields ofHealth and Medicine
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The 205 Ajinomoto - TSB Award

For

Outstanding Innovative Biotechnologist

Awarded to

Dr. Sissades Tongsima

National Center for Genetic Engineering and Biotechnology

Innovation Theme

From Innovation to Implementation: Developing Computational Genomics
Infrastructure for Thailand's Precision Medicine Future
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FROM INNOVATION TO IMPLEMENTATION: DEVELOPING COMPUTATIONAL
GENOMICS INFRASTRUCTURE FOR THAILAND'S PRECISION MEDICINE FUTURE
Sissades Tongsiah

INational Center for Genetic Engineering and Biotechnology (BIOTEC), National Science
and Technology Development Agency (NSTDA), Thailand

*e-mail: sissades.ton@biotec.or.th

Abstract:

Genomics is redefining the future of healthcare, offering thetykdlidiagnose, prevent, and

treat disease with unprecedented precision. Yet the field is constrained by the enormous
complexity of genomic data and the high cost of computational resources, which often limit
access to only the &sdsadverconeelthese foarrierd, elldailandrhast i t u
invested in a national i nnovation that i nt
bi oinformatic pi pelines, a Thai reference
applications into a single, comprehensivesstem.

Devel oped as part of reféerencanitative)ther Gedosics5 0, 0 0 (
Thailand projectthis ecosystem is more than a collection of tédtsis a shared national
infrastructure that enables researchers, clinicians, and innovataverkotogether on a
common foundation. At its heart is a Trusted Research Environment, a secure digital space
that ensures compliance with the Personal Data Protection Act (PDPA) while allowing
sensitive genomic data to be analyzed collaboratively. Byingoésources at the national
level, the system prevents redundant investments by individual hospitals or companies,
ensuring that even resource | imited institut

The impact is already visible. In regionaldpitals, where advanced diagnostics were
once out of reach, genomic analysis through this infrastructure has raised rare disease
diagnosis rates to 89 2 %, providing families with | ong
effective care. Beyond healthcare, fthé at f or m al so opens new oppoao
businesses in health and wellness, nutrigenomics, microbiome research, and other
omics driven frontier i ndustries, positioni
health innovation.

Thisawad wi nni ng achievement represents a ¢t
to genomics, Thailand is transforming complexity into opportunity, ensuring that the benefits
of precision medicine and omics research are shared equitably across the nation.
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Dr. Sissades Tongsima
Director, Medical Molecular Biotechnology Research Group
National Center for Genetic Engineering and Biotechnology (BIOTEC), NSTDA, Thailand

Dr. Sissades Tongsima earned a B.Eng. in Electrical Engineering from King
Mo n g k ustitdtesof Tlechnology Ladkrabang and an M.S. and Ph.D. in Computer Science
and Engineering (parallel & distributed computing) from the University of Notre Dame,
USA, on a Royal Thai Government scholarship.

He began his career building national computationfrastructure at NECTEC and
joined BIOTEC in 2002 to focus on genomics and bioinformatics. After postdoctoral training
in France, he helped establish Thailandds e
regional population genomics work publishegthe HUGO PaifAsian SNP Consortium in
Science (2009).

As Principal Researcher and Head of the Biostatistics & Bioinformatics Laboratory at the
Genome Institute, he | ed the devel opment of
infrastructured including the national geneti@riant resource derived from the Genomics
Thailand initiative (50,000 wholgenome sequences) used for research and clinical
interpretation.

From 2019 until July 2025 he served as Director of the National Biobank of Thailand,
advancing national sample and data governance. On 1 August 2025 he was appointed
Director of the Medical Molecular Biotechnology Research Group at BIOTEC, where he
continues to drive efforts in genomic data platforms, variant interpretation, and precision
medicine services.

Dr . Tongsi maébs work bridges computation .
programs for genomic diagnostics and publkealth research. He is active in regional
collaborations and, following the R#sian work, was invited to senas an Associate Editor
of the Journal of Human Genetics.
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CONFERENCE PROGRAM

29 October 2025Day 1), Mandarin Hotel Bangkok

8:00-8:45 | Open for Registration
Welcome Remarks
8:459:00 1. A§soc. Prof. Dr. Chuenchit Boonchird the President of Thai Socidtyr
' ' Biotechnology(TSB)
2. Prof. Dr. Wilert Puriwat , the President of Chulalongkorn University
Plenary Lecture I: Prof. Dr. Hiroshi Takagi, Nara Institute of Science and
9:000:30 | Jechnology, Japan o | .
' ' Title: Functional amino acids engineering in yeast: Frogtafolic regulations to
biotechnological applications
Plenary Lecture Il : Prof. Dr. Stephen B. Pointing, YaleNUS College,
) i Singapore
9:30-10:00 Title: Intertidal microbial dynamics in response to the 2024 Pasir Panjang oll
in Singapore
Plenary Lecture IlI: Prof. Dr. Hideaki Nojiri, The University of Tokyo, Japan
10:0010:30| Title: Application of a novel screening method for degrading bacteria reveals
unknown microbial functions and interactions
10:30-11:00| Refreshment
Plenary Lecture IV: Dr. Natphasuth Patthirasinsiri, Chairman of Biotech
11:0011:30| Industry Club, The Federation of Thai Industries (FTI), Thailand
Title: Biotechnology business in Thailand
11:3012:20| Taguchi Prize and Ajinomoto Award Announcement and Presentation
12:20-13:45| Lunch
Exhibition Talks
1. S.K. POWERABLE Co., Ltd., Mr. Purin KiatrasmeeTitle: Laboratory
13:4514:30 safety
2. Ward Medic Ltd. Ms. Supamard Chooyim, Title: Seamless research
solutions for modern life sciences
Session I Session I Session IlI: Session V:
Bioinformatics Medical Industrial & Agriculture
and Systems Biotechnology & | Environmental Biotechnology
Biology, Syrthetic | OneHealth Biotechnology &
Biology Alternative
Energy
. Prof. Dr. Hiroshi | Prof. Dr. Michiya | Prof. Dr. Rdert Prof. Dr. Hakuto
14:30'14:50| ... )
Shimizu Matsusaki Duran Kageyama
Prof. Dr. Tuck Assoc. Prof. Dr. | Prof. Dr. Beom Prof. Dr. Timothy
14:5015:10{ Seng Wong Salvador Soo Kim Mahony
Almagro-Moreno
15:1016:25 Oral Presentation | Oral Presentation | Oral Presentation | Oral Presentation
' 71 (5 topics) (5 topics) (5 topics) (5 topics)
Refreshment + Poster Presentation .
16:2518:00 (Presentations with odd number) TSB Annual Meeting
18:00-20:00| Welcome Reception, flaggiving ceremony, and dinner
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30 October 2025 Mandarin Hotel Bangkok

8:00-:9:00 | Openfor Registration
Plenary Lecture V: Prof. Dr. Fitnat Yildiz, University of California, Santa
9:009:30 | Cruz, USA
Title: Mechanisms and regulation of biofilm formatiorMibrio cholerae
Plenary Lecture VI: Prof. Dr. Kohsuke Honda, The Universty of Osaka,
9:30-10:00 | Japan
Title: Design and implementation of synthetic metabolic pathways outside the (¢
Business Talk: The startup mindset from a venture creator
10:0010:40 | Mr. Phusith Jitjaruek and Mr. Teeratat Bunsantrakul, Origgin Ventures CO., L
Moderator: Prof. Dr. Tavan Janvilisri
10:4011:00 | Refreshment
Session Il Session Il Session IV: | Session VI: Special
Medical Industrial & Biodiversity, | Food Symposium
Biotechnology| Environmenal | Natural Biotechnology| Marine
& One Health | Biotechnology| Products and | & Food Biotechnology
& Alternative | Applications | Security& and
Energy Future Food | Bioprospecting
Assoc. Prof. | Prof. Dr. Prof. Dr. Dr. Nitsara 1. Assoc. Prof.
11:0011:20 | Dr. Noorjahan| Si-Yu Li Masaki Karoonuthaisin Dr. Kustiariyah
Banu Alitheen Mizunuma Tarman
Assoc. Prof. | Prof. Dr. Prof. Dr. Assoc. Prof. | 2. Asst. Prof.
Dr. Yi-Chen | Kumar Shinya Dr. Inthawoot | Dr. Rath
11:2011:40 | Ethan Li Sudesh Kodani Suppavorasati| Pichyangkura,
3. Prof. Iriani
Setyaningsih
Oral Oral Oral Oral 4. Dr. Sorawit
Presentation | Presentation | Presentation | Presentation | Paotongsook
(3 topics) (3 topics) (3 topics) (3 topics) 5. Dr. Hetl
11:4012:25 Mulyati
6. Dr. Dimas
Andrianto

(11:00-12:30)
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12:2514:00 | Lunch + Poster presentation(Presenters with even number)
Session I: Session V: Session IV: | Session VI | Special
Bioinformatics| Agriculture Biodiversity, | Food Symposium
and Systems | Biotechnology| Natural Biotechnology| Marine
Biology, Products and | & Food Biotechnology
Synthetic Applications | Security & and
Biology Future Food | Bioprospecting
Prof. Dr. Prof. Dr. Assoc.Prof. Dr. Nobuyuki | 1.Prof. Dr. Sri
14:0014:20 | ShenLong Yoichi Honda | Dr. Hui-min Kijima Suharti
Tsai Neoh 2.Prof. Dr.
Prof. Dr. Assoc. Prof. | Dr. Nurzila Assoc. Prof. | Wanchai
Takeharu Dr. Masaki Ab Latif Dr. Soraya Assavalapsakul
Tsuge Honda Chaturongakul 3.Prof.
14:2014:40 Asadatun
Abdullah
4.Assoc. Prof.
Dr. Hoang At
Oral Oral Oral Oral Hoang
Presentation | Presentation | Presentation | Presentation | g asst. Prof.
(3 topics) (3 topics) (3 topics) (3 topics) Dr. Novriyandi
14:4015:25 Hanif
6.Dr. Eng.
Safrina Dyah
Hardiningtyas
(14:00-15:30)
15:2515:45 | Refreshment
Special plenary session
Job opportunities and research fundings for microbiologists/ biotechnologists
1. Prof. Dr. Nuttla ThongchulDirector Institute of Biotechnology and
Genetic Engineering, Chulalongkorn University
Title: Job opportunities + research fundings for microbiologists/
biotechnologists
15:4517-:00 2. Dr. Jittima Phonbuppha, Research&rnovation Growth Platforms, PTT
' ' Global Chemical Public Company Limited
Title: Opportunities for industrial biotechnology in Thailand
3. Dr. Prakaipetch Kitiyanan, DirecteiSpecialty Business, Thai Wah Publi
Company Limited
Title: Job opportunities and research funding for microbiologists/
biotechnologists at Thai Wah PLC
Moderator: Prof. Dr. Nuttha Thongchul
17:0017:15 | Award Announcement and Closing Ceremony byhe TSB President
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31 October 2025

Option 1: Special Symposium to Commemorate the S0Anniversary of Department of
Microbiolo gy, Faculty of Science, Chulalongkorn University

Banyen meeting room, Maha Vajirunhis Blimg, Chulalongkorn University

Co-organized by The Society for Biotechnology, Japan

Welcome remarks
1. Prof. Dr. Tanapat Palaga, Head of Departmemdicfobiology, Faculty of

9:009:15 Science, Chulalongkorn University, Thailand
2. Prof. Dr. Hiroshi Shimizu, President of The Society for Biotechnology
(SBJ) Japan
Microbiology and BiotechnologyResearch in Japan
1. Prof. Dr. Hiroshi Shimizu, The Univsity of Osaka, Japan
Title: Metabolic engineering for microbial bioproduction
2. Prof. Dr. Hiroshi Takagi, Nara Institute of Science and Technology, Ja
_ _ Title: Development of yeadiased sustainable proteins using functional
9:1510:30 . : . :
amino acid engineering
3. Prof. Dr. Kohsuke Honda, The University of Osaka, Japan
Title: In vitro reconstitution of nofoxidative glycolysis with thermophilic
enzymes
Moderator: Asst. Prof. Dr. Chonchanok Muangnapoh
10:30-10:45| Coffee Break
Microbiology and BiotechnologyReserch in Thailand
1. Prof. Dr. Arinthip Thamchaipenet, Kasetsart University, Thailand
Title: Wolffia globosamicrobiome benefits vitamin B12 production
2. Prof. Dr. Tavan Janvilisri, Chulalongkorn University, Thailand
10:4512:15 Title: We gotta start somewhere, rightamall step of cultured meat
research in Thailand
3. Dr. Supattra Treerattrakool, Mahidol University, Thailand
Title: Biologics and its application in shrimp
Moderator: Prof. Dr. Tavan Janvilisri
12:1513:30| Lunch
Microbiology and BiotechnologyBusiness in Thailand
1. Dr. Worawan Watthanathadakit, Senior CVC Analyst, Bangchak Initiaf
and Innovation Center (BiiC), Thailand
Title: Why startups need more than capital: Scaling SynBio with strate
corporate partnerships
2. Assoc. Prof. Dr. Narapornogboonna, Chulalongkorn University and Al
13:3015:00 DNA Co. Ltd., Thailand

Title: AL-DNA and THANARA skin microbiome products

3. Asst. Prof. Dr. Jomkhwan Meerak, Chiang Mai University and BIRTH
2022 Co. Ltd., Thailand
Title: Immune boosting cold brew coffee: Futuebrage trends but mor¢
sustainable

Moderator: Dr. Ritu Ningthoujam
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15:0615:15

Coffee Break

15:1516:30

Microbiology and Biotechnology Business in Thailand (cont.)
1. Dr. Pinidphon Prombutara, Modgut Co. Ltd., Thailand
Title: Microbiomebased businesgpportunities: What are the next steps
following a decade of research on the human gut microbiome?
2. Dr. Jirasin Koonthongkaew, Chulalongkorn University, Thailand
Title: Development oSaccharomyces cerevisiagain for isobutanol
production from an osmotetant and ethangiroducing yeast
Moderator: Dr. Ritu Ningthoujam

16:3G-16:45

Closing Remarks

*Banyen meeting room, Maha Vajirunhis Building, Chulalongkorn University
https://maps.app.goo.gl/2KcVngefWLXAXdA6
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31 October 2025

Option 2: Special Symposium: Tackling Antifungal Resistance Through a One Health Leng
Multipurpose Room, 2nd Floor, TAB Building, Faculty of Science, Chulalongkorn Universit

Hosted by SEAARMI: Southeast Asia Antifundd&esistance Monitoring Initiative

8:3019:00 | Registration and Welcome Coffee

Opening Remarks
9:009:10 | Prof. Dr. Pranut Potiyaraj
Dean of Faculty of Science, Chulalongkorn University, Thailand

Keynote Addressi Ant i f ungal Re seahtCantext:&lobaln ¢
9:109140 [Chall enges and Opportunitieso
Prof. Dr. Neil Gow, FAILSAFE representative, University of Exeter, UK

Session 1: SEAARMI - Fungal AMR across southeast Asia
9:40-10:10 | Asst. Prof. Dr. Nuttapon Pombubpa, Faculty of Science, Chulatsngk
University, Thailand

Session 2: Clinical insights on antifungal resistance in Thailand
10:1010:30| Assoc. Prof. Dr. Ariya Chindamporn, Faculty of Medicine, Chulalongkorn
University, Thailand

10:30:10:45| Coffee Break and Networking

Sessbn 3: Tackling antifungal resistance: bridging environmental and
veterinary health through aquaculture insights

Assoc. Prof. Dr. Saharuetai Jeamsripong

Faculty of Veterinary, Chulalongkorn University, Thailand

10:4511:05

Session 4: Panel Discussion: Roy, Partnerships & Future Funding
1. Professor Neil Gow, University of ExefeyK
2. Assoc. Prof. Jiruth Sriratanaban, Dean of Faculty ofibliee,
Chulalongkorn University, Thailand
3. Mr. Chavit (Bank) Uttamachai, Science and Innovation Advisor, British
EmbassyBangkok Thailand

11:0511:50

11:5612:00| Closing Remarks

12:0013:00| Lunch & networking

**Multipurpose Room, 2¢ Floor, TAB Building, Faculty of Science, Chulalongkorn
University
https://maps.app.goo.gl/9BAMIHGachRMf86
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SESSION SYNOPSIS

l. Bioinformatics and Systems Biology, Synthetic Biology

This session showcases advanced in silico metabolic modeling, enzyme engineering, and
synthetic biology strategies to optimize microbial cell factories. Talkbliglg directed
evolution, bi opolyester bi osynt hesi s, synth
capture for sustainable bioproduction and biocatalysis innovations.

Il. Medical Biotechnology & One Health

Gain insights into emerging biomedical frams, including Lactobacillumediated cognitive
enhancement, stem celh-a-chip systems, and evolutionary mechanisms behind pandemic
Vibrio cholerae This session also features functional polymers and biomaterials shaping the
future of tissue engineerirand regenerative medicine.

lll. Industrial & Environmental Biotechnology & Alternative Energy

Explore microbial platforms for bibased chemical production, including higkld
nicotinamide mononucleotide synthesis. Talks cover microbial diversity featmeme
environments, marine oil bioremediation, metal biotransformations, and innovative
biodegradable materials sourced from aigdustrial waste such as oil palm residues.

IV. Biodiversity, Natural Products and Applications

Delve into microbial pathanesis, natural compound discovery, and functional peptide
biosynthesis. Speakers address MRSA virulence, sepsis diagnostics, and the gut

mi crobi omeds rol e i n col-guided mihirglfor phyochereicals al or
and heterologous productiof novel bioactive peptides.

V. Agricultural Biotechnology

This session presents advances in microbial and fungal biotechnology for agricultural
resilience. Topics include Uyrotective compounds from cyanobacteria, genetic
enhancement of edible mushrogmsofunctional carotenoids, and novel strategies in
molecular virology to mitigate viral diseases in livestock.

VI. Food Biotechnology, Food Security & Future Food

Addressing global food challenges, this session explores aquaculture innovations, flavor
science, and the rise of multidrugsistant foodborne pathogens. Talks highlight
antimicrobial resistance surveillance in food systems and strategies for safer, more
sustainable food production.
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SPECIAL SYMPOSIUMS

1. Marine Biotechnology and Bioprospeting

Co-organized with IPB University, Indonesia, the session explores marine resources
including macro and microorganisms, such as seaweeds, invertebrates, microalgae and
marine fungi. Marine resources are rich in bioactive compounds and enzymes. $ius ses
highlights their potential uses in foods, animal sciences, pharmaceuticals, environment and
industrial biotechnology.

2. Special Symposium Commemorating the %0 Anniversary of the Department of
Microbiology, Chulalongkorn University.

Co-organized wh The Society for Biotechnology, Japan, this event covers ctdtigg
microbiology and biotechnology advancements, from microbiome benefits to cultured meat
and biologics. Explore the thriving biotech business landscape in Thailand, including insights
on startups, skin microbiome products, and innovative beverages.

3. Tackling Antifungal Resistance Through a One Health Lens

Hosted by SEAARMI, this event delves into the critical issue of antifungal resistance. Gain
insights from leading experts like Pessor Dr. Neil Gow on global challenges, and explore
regional and clinical perspectives with Chulalongkorn University's Dr. Nuttapon Pombubpa
and Dr. Ariya Chindamporn. Discover how aquaculture research is bridging environmental
and veterinary health witlbr. Saharuetai Jeamsripong. Conclude with a dynamic panel
discussion on policy, partnerships, and funding.
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CONFERENCE PROGRAM

29 October 2025

Session |. Bioinformatics and Systems Biology, Synthetic Biology

Meeting room: Mandarin A

Chairperson:

Prd. Dr. Tavan Janvilisri,
Chulalongkorn University

Co-chairperson: Asst. Prof. Dr. Nuttapon Pombubpa,

Chulalongkorn University

14:3014:50] In silico design and experiment} Prof. Dr. Hiroshi Shmizu, |Invited Speake
analysis of metabolic pathways The University of Osaka, #1
for microbial bioproduction Japan

14:5015:10| Advancing industrial Prof. Dr. Tuck Seng Invited Speake
biotechnology through adaptivg Wong, #2
laboratory evolution The University of

Sheffield, UK

15:1015:25| Upcycling of chicken miaure Prof. Hideki Nakayama, BS-0-013
fertilizer into proline by Nagasaki University
engineered halophilic Japan
Halomonas elongateell factory

15:2515:40| Tailoring phosphite Dr. Gamal AbdeHady, BS-0-015
dehydrogenase for a highly Hiroshima university,
efficient and robust NAD(P)H | Japan
cofactor regeneratiogystem

15:4015:55| Impact of HOGL1 deletion on | Dr. Nunthaphan BS-0-001
glucose fermentation and redoy Vikromvarasiri,
stress response in RIKEN, Japan
Saccharomyces cerevisiae

15:5516:10| Capturingviral diversity and Dr. Worakorn BS-0-018
adaptation through Phumiphanjarphak,
metagenomics Mahidol University,

Thailand
16:1016:25| High-temperature upcycling of | Dr. Natthagat Phothong, BS-0-017

poly(3-hydroxybutyrateco-3-
hydroxyvalerate) by a novel

Actinomadurasp. SCNSB

Chulalongkorn University,
Thailand
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30 October 2025

Session I. Bioinformatics and Systems Biology, Synthetic Biology

Meeting room: Mandarin A

Chairperson:

Asst. Prof. Dr. Adisak Romsang,

Mahidol University

Co-chairperson: Asst. Prof. Dr. Nuttapon Pombubpa,

Chulalongkorn University

14:0014:20| Harnessing synthetic microbial| Prof. Dr. SherLong Tsai, | Invited Speake
consortia for advanced National Taiwan #1
bioprocessing applications University of Science and
Technology, Taiwan
14:2014:40| Polyhydroxyalkanoates Prof. Dr. Takeharu Tsuge| Invited Speake
production by recombinant Institute of Science Tokyq #2
Ralstonia eutrophrom COy as | Japan
sole carbon source
14:4014:55| Recombinant arsenite oxidase | Dr. Mahesh BS-0-010
(aioA & aioB) fromThiomonas | Mannacharaju,
cuprina comparative insights | Kyushu University, Japan
into native and synthetic gene
constructs
14:5515:10| Knowledge graphs to predict | Assoc. Prof. Dr. Natapol BSO-019
bioactivity of natural products | Pornputtapong,
Chulalongkorn University,
Thailand
15:1015:25| Transcriptomics analysis of Mr. Sirawich Sapsirisuk, BS-0-002

Starmerella riodocensi&T-
SL1R under high carbon to
nitrogen ratio condition for
enhanced sophorolipid
production

King Mongkut's
University of Teclmology
Thonburi
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29 October 2025

Session Il. Medical Biotechnology & One Health

Meeting room: Mandarin B

Chairperson:

Assoc. Prof. Dr. Chuenchit Boonchird,

Mahidol University

Co-Chairperson: Prof. Dr.Fitnat Yildiz,
The University of Chfornia, Santa Cruz, USA

Dynamic regulation of cells ang

Prof. Dr. Michiya

Invited Speake

14:3014°50 extr_acellt_JIar matrix for tissue Matsusgki, _ #1
engineering The University of Osaka,
Japan
Emergence of pandemidibrio | Assoc. Prof. Dr. Salvador| Invited Speake
14:5015:10 cholerge Moleculardrivers and AImagroMo.reno,' #2
evolutionary bottlenecks St. Jude Children's
Research Hospital, USA
Distribution ofVibrio spp. in Ms. Jutanas Manit, Prince MB-0-024
15:1015:25] relation to water quality in the | of Songkla University,
Songkhla lake basin, Thailand | Thailand
Functional analysis of aromatic, Ms. Pacharapon MB-0-022
_ | amino acid transporter gene | Phoopanish, Mahidol
15:2515:40 aaaT on antimicrobial resistand University, Thailand
in Pseudomonas aeruginosa
Suppression dPseudomonas | Dr. Nadia Fattahi, MB-0-021
aeruginosavirulence and Pukyong National
. i biofilm formation by University,
15:4015:55 ciprofloxacinloaded Republic of Korea
ZnO@lignin@chitosan
nanoparticles
Phycocyanidoaded hieratical | Ms. DaBin Kim, MB-0-019
15:5516:10 mif:ro/nanofibrous membrane fi Pukyong National
guided bone regeneration University,
Republic of Korea
Therapeutic efficacy of Ms. Yu-Jin Ahn MB-0-020
fucoidarloaded gelatin/oxidize¢ Pukyong
16:1016:25| carboxymethyl cellulose National University,

hydrogels in accelerating waod

healing

Republic of Korea
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30 October 2025

Session Il. Medical Biotechnology & One Health

Meeting room: Mandarin A

Chairperson:

Asg. Prof. Sita Virakul,

Chulalongkorn University, Thailand
Co-Chairperson: Dr. Phawinee Subsomwong,
Chulalongkorn University, Thailand

11:0011:20| Ameliorative effect of Assoc. Prof. Dr. Invited Speake
Lactobacillus paracasei Noorjahan Banu Alitheen #1
HBUAS52231 on spatial Universiti Putra Malaysia,
learning and memory of D Malaysia
Galactosanduced aging mice
11:2011:40| Automated centrifugal Assoc. Prof. Dr. YiChen | Invited Speake
microfluidic platform for drug | Ethan Li, #2
screening Feng Chia University,
Taiwan
11:4011:55| Towards rapid biosensing of | Dr. Jasper Elvin James, MB-0-031
invasive fungal diseases: a PC| Faculty of Science and
enhanced lateral flow assay forl Technology, Universiti
clinical application Kebangsaan Malaysia,
Malaysia
11:5512:10| Adaptive quorum sensing Assoc. Prof. Dr. Pimonsri| MB-0-013
rewiring inVibrio camplellii Mittraparp-arthorn,
suppressor mutants: implicatiorl Prince of Songkla
for aguaculture and one health| University, Thailand
12:1012:25| Staphylococcus aurewterived | Dr. Phawinee MB-0O-033

extracellular vesicles promote
pathogenicity oPseudomonas
aeruginosa

Subsomwong,
Chulalongkorn University,
Thailand
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29 October 2025

Session llI: Industrial & Environmental Biotechnology & Alternative Energy

Meeting room: Karaked

Chairperson:

Assoc. Prof. Dr. Onruthai Piakong,

Chulalongkorn University

Co-Chairperson: Dr. Panaya Kotchaplai,

Chulalongkorn University

14:30-14:50| Microbial ecology of Prof. Dr. Robert Duran, | Invited Speake
contaminated environments University of Pau, France #1
14:50-15:10| Production of rcotinamide Prof. Dr. Beom Soo Kim, | Invited Speake
mononucleotide by high cell Chungbuk National, #2
density culture of metabolically| Republic of Korea
engineeredescherichia coli
15:1015:25| Sorghum stem juice valorizatio| Ms. Jutima Tantrakool, IE-O-005
to produce bioethanol: Process Kasetsart University,
simulation and life cycle Thailand
assessment
15:2515:40| A novel design of intermittent | Ms. MeiChen Ko, IE-O-007
waterwheel carbon fixation National Chung Hsing
bioreactor University, Taiwan
15:4015:55| Bacterial cellulose: genome Dr. Naoto Tonouchi IE-O-008
analysis of strains producing | Bio-Polymer Research,
cellulose from sucrose Co., Ltd., Japan
15:5516:10| Biofilm structural differences in| Dr. Kallayanee Naloka, IE-O-043

Mycolicibacterium
parafortuitumimpact on cell
colonizaion and pyrene
degradation

Chulalongkorn University,
Thailand
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30 October 2025

Session llI: Industrial & Environmental Biotechnology & Alternative Energy

Meeting room: Mandarin B

Chairperson:

Assoc. Prof. Dr. Suchadahanprateep Napathorn,

Chulalongkorn University

Co-Chairperson: Assoc. Prof. Dr. Ekawan Luepromchai,

Chulalongkorn University

11:0011:20| Towards sustainable solutions:| Prof. Dr. StYu Li, Invited Speake
advancing biodegradable National Chung Hsing #1
materials in Asia University, Taiwan

11:2011:40| Efficient production and Prof. Dr. Kumar Sudesh, | Invited Speake
characteristics of biobased and Universiti Sains Malaysia, #2
biodegradable Malaysia
polyhydroxyalkanoates from oil
palm wastes

11:4011:55| Enhancing biotransformation ol Mr. Saengmany IE-O-011
cassava pulp to biomethane wii Phommakod,
liquid hot water and microbial |Ki ng Mongkut
pretreatments University of Technology

Thonburi, Thailand

11:5512:10| Effects of Thai herbal extracts | Ms. Pham Ngoc Nhi IE-O-022
on mitigatng alachlorinduced | Huynh,
oxidative stress in Mahidol University,
Saccharomyces cerevisiae Thailand

12:1012:25| Glutamateindependent Dr. Panaya Kotchaplai, IE-O-054

production of polyo-glutamic
acid byBacillus subtilisFSO3:
Medium optimization and

biomass valorization potential

Chulalongkorn University,
Thailand
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30 October 2025

Session V. Biodiversity, Natural Products and Applications

Meeting room: Karaked

Chairperson:

Prof. Dr. Chulee Yompakdee,

Chulalongkorn University

Co-Chairperson: Asst. Prof. Dr. Chompoonik Kanchanabanca,

Chulalongkorn University

11:00611:20

Lifespan extension mediated b
methionine metabolite

Prof. Dr. Masaki
Mizunuma,
Hiroshima University,
Japan

Invited Speake
#1

11:2011:40

Strategy for heterologous

Prof. Dr. Shinya Kodani,

Invited Speake

production of new peptides Shizuoka University, #2
based on genome mining Japan

11:4011:55| Biological activities and Ms. Atchara Janthong, BN-O-009
mechanisms of DMC derivativeg Chiang Mai University,
in human colon cancer cell line| Thailand

11:5512:10| Bacterial community structure | Ms. Pakkawan BN-O-032
and diversity in agricultural soilf Kamolklang,
acrosNortheast Thailand Chulalongkorn University,

Thailand
12:1012:25| Targeted genome editing in Dr. Tatpong Boontawon, BN-0O-033

Pleurotus ostreatussing pre
assembled CAS9
ribonucleoprotein and split
marker donor DNA template

Chulalongkorn University,
Thailand
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30 October 2025

Session IV. Biodiversity, Natural Products and Applications

Meeting room: Karaked

Chairperson:

Assoc. Prof. Dr. Naraporn Somboonna,

Chulalongkorn University

Co-Chairperson: Asst. Prof. Dr. Chanya Chaicharoenpong,

Chulalongkorn University

14:0014:20

Harnessing biotechnology for
antimicrobial resistance
surveillance and detection: pati
to envireiment; genotyping to
genome sequencing

Assoc.Prof. Dr. Huimin
Neoh,

Universiti Kebangsaan
Malaysia, Malaysia

Invited Speake
#1

14:2014:40| GC-MS profiling of Piper Dr. Nurzila Ab Latf, Invited Speake
sarmentosumimpact of solvent | Universiti Teknologi #2
selection on phytochemical Malaysia, Malaysia
extraction

14:4014:55| Ecklonia caveextract Ms. Tri Purwa Ningrum BN-O-017
incorporated silver Pukyong Né&onal
nanoparticles: Dual therapeutig University,
potential as biofunctional agent Republic of Korea
with in vivoinsights in zebrafish
model

14:5515:10| Investigation of the antioxidant| Mr. Trin Tangnararatchak| BN-0O-018
activity of a selected compoung Chulabngkorn University,
derived fromCurcuma comosa | Thailand
Roxb. inSaccharomyces
cerevisiae

15:1015:25| Scalable and green bioprocess| Asst. Prof. Dr. Nichakorn BN-0O-034

for zwitterionic biosurfactant
production using mixed
lignocellulosic residues under
alkaline fermentation

Khondee,
Naresuan University,
Thailand
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n Action

29 October 2025

Session V. Agriculture Biotechnology

Meeting room: Kannika

Chairperson:

Co-Chairperson: Dr.Wannapawn Watsuntarn

Dr. Ruengwit Sawangkeaw,

Chulalongkorn University

Chulalongkorn University

14:3014:50| Biosynthetic reguladn and Prof. Dr. Hakuto Invited
biological activities of UV Kageyama, Speaker #1
absorbing compounds in Meijo University, Japan
cyanobacteria
14:5015:10| The application of RNA Prof. Dr. Timothy Invited
technologies to drive Mahony, Speaker #2
innovations in animal health The University of
Queensland, Australia
15:1015:25| Microbial-based bioinsecticideq Dr. Alongkorn AB-0-005
bioherbicides and biofungicide§ Amnuaykanjanasin,
a sustainable approach to pest| National Center for
weed and disease control Genetic |Bgineering and
Biotechnology (BIOTEC),
Thailand
15:2515:40| Biomass production ah vitro Mr. Adsadayu AB-0O-008
Microchirita involucrataroots | Thonnondang,
and evaluation of biological Naresuan Uwersity,
activity of root culture extracts | Thailand
elicited with elicitors
15:4015:55| Extremophilic cyanobacteria ar] Dr. Sasiprapa Samsri, AB-0O-009
their photoprotective compoun¢ Chulalongkorn University,
Thailand
15:5516:10| Antifungal activity ofPriestia Mr. James Konkov, AB-0-021
aryabhattaiptku-123 crude Kasetsart University,
extract agaist Fusariumspp. Thailand
associated with durian dleack
disease
16:1016:25| Functional study okitopenaeus | Mr. Kittisak Chawichan AB-0-031

vannamerlpha2-
macroglobulin and white spot
syndrome viral protein targets i

response to whatspot syndrome

Chulalongkorn University,
Thailand
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Session V. Agriculture Biotechnology

Meeting room

: Mandarin B

Chairperson:

Dr. Piroonporn Srimongkol
Chulalongkorn University

Co-Chairperson: Prof. Dr. Wanchai Assavalapsakul

Chulalongkorn University

14:00 14:20 | Recent progress and prospect| Prof. Dr. Yoichi Honda, Invited
in molecular genetics and Kyoto University, Japan Speaker #1
application of mushroom
forming fungusPleurotus
ostreatus

14:20-14:40 | Potential applications of-Z Assoc. Prof. Dr. Masaki Invited
isomerenriched carotenoids in| Honda, Speaker #2
the food, cosmetic, and feed | Meijo University, Japan
industries

14:4014:55 | Variaton of growth and yield | Ms. Monica AduGyamfi, AB-0O-006
plasiticity to drought in high King Mongkut's University
yielding thai cassava varieties| of Technology Thonburi,

Thailand

14:5515:10 | Gelling agentfree temporary | Dr. Nurnadiah Roslan AB-0-016
immersion micropropagation o Forest Research Institute
Labisia pumila a costeffective | Malaysia (FRIM), Malaysia
approach

15:1015:25 | Biological properties of alkali | Ms. Kittiya Phiguntong, AB-0-024

lignin extract from longan peel
for cosmetic application

Chiangmai University,
Thailand
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30 October 2025

Sessio VI. Food Biotechnology & Food Security & Future Food

Meeting room: Kannika

Chairperson:

Dr. Nobuyuki Kijima,

National Agriculture and Food Research Organization, Japan
Co-Chairperson: Dr. Piroonporn Srimongkol,

Chulalongkorn University

11:0011:20 | mycoSMART: a portable devic¢ Dr. Nitsara Karoonuthaisii Invited Speake
for multiplex detection of The National Center for #1
mycotoxins Genetic Engineering and

Biotechnology (BIOTEC),
Thailand

11:2011:40| Flavor formation during food | Assoc. Prof. Dr. Inthawool Invited Speake

fermentation Suppavorasatit, #2
Chulalongkorn University,
Thailand

11:4011:55| Lateral flow dipstick assay for | Dr. Amorn Owatworakit, FB-O-016
dnabased detection of Mae Fah Luang
ochratoxin a producing fungi in| University, Thailad
coffee

11:5512:10| Process optimization of Ms. Hsu Yadanar Htun, FB-O-008
liquefaction in enzymatic King Mongkut
hydrolysis of waste bread using University of Technology
response surface methodology| Thonburi, Thailand

12:1012:25| Characterizatiomnd sceening | Ms. Manatsanun FB-O-017

of flavor-producing non
Saccharomycegeasts for
fermentation applications

Boonyanuwat,
Chulalongkorn University,
Thailand
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Session VI. Food Biotechnology & Food Security & Future Food

Meeting room: Kannika

Chairperson:

Assoc Prof Dr.Pimonsri Mittrapa+frrthorn,
Prince of Songkla University
Co-Chairperson: Dr. Wannapawn Watsuntorn,

Chulalongkorn University

14:0014:20| AMR in the agricultural Dr. Nobuyuki Kijima, Invited Speake
environment National Agricultureand #1
Food Research
Organization (NARO),
Japan
14:2014:40| Diversity of MDR Assoc. Prof. Dr. Soraya | Invited Speake
Enterobacteriaceaa Thai meat| Chaturongakul, #2
products Mahidol University,
Thailand
14:4014:55| Discrepancies of amtiicrobial Ms. Wijitra Khaosoong, FB-O-012
resistant genotypes and Chulalongkorn University,
phenotypes in foodborne Thailand
bacteriaVibrio
parahaemolyticugrom aquatic
bird feces in Thailand
14:5515:10| Development and Mr. Prapot Kumhang, FB-O-011
characterization of cellulose King Mongkut
acdate/chitosan films University of Technology
incorporated with piper betel | Thonburi, Thailand
extract for antimicrobial food
packaging
15:1015:25| Impact of bacteriophage Mr. Noppakorn FB-O-014

contamination from silage on
yogurt fermentation

Thadasawate,
Silpakorn University,
Thailand
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Special Symposium: Marine Biotechnology and Bioprospecting |

Meeting room:

Pornphairin

Chairperson: Dr. Chawalit Charoenpong,
Chulalongkorn University, failand
11:0011:15]| Antibacterial activity and fatty | Assoc. Prof. Dr. Invited Speake

acid content of mangrove
derivedThraustochytrids

Kustiariyah Tarman,
IPB University, Indonesia

#1

11:1511:30

Applications of marine chitin
and chitosan in Thailand

Asst. Prof. Dr. Rath
Pichyangkura,
Chulalongkorn University,
Thailand

Invited Speake
#2

11:3011:45

Productivity and bioactivity of
Spirulinacultivated in inclined
plastic column photobioreactor

Prof. Iriani Setyaningsih,
IPB University, Indonesia

Invited Speake
#3

11:4512:00

Cultivation and application of
cyclopoid copepod in fish and
shrimp hatcheries

Dr. Sorawit Powtongsook
The National Center for
Genetic Engineering and
Biotechnology (BIOTEC),
Thailand

Invited Speake
#4

12:0012:15

Supply tain of seaweed and it

Dr. Heti Mulyati,

Invited Speake

impact on bioprospecting IPB University, Indonesia #5
12:1512:30| Effect of NPK fertilization on | Dr. Dimas Andriar, Invited Speake
water physicochemical IPB University, Indonesia #6

properties and the nutritional

composition oUlva lactuca
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Special Symposium: Marine Biotechnology and Bioprospecting Il

Meeting room:

Pornphairin

Chairperson:

Assoc. Prof. Dr. Kustiariyah
IPB University, Indonesia

Tarman,

Co-chair: Dr. Dimas Andianto,
IPB University, Indonesia
14:0014:15| Fiber digestibility in thdn Vitro | Prof. Dr. Sri Suharti, Invited Speake
rumen fermentation with the IPB University, Indonesia #1
presence of marine endophytic
fungi
14:1514:30| Recombinant protaes for Prof. Dr. Wanchai Invited Speake
aquatic science in Thailand: Assavalapsakul, #2
Challenges and opportunities | Chulalongkorn University,
Thailand
14:3014:45| Amorphous cellulose nanofiber Dr. Rizfi Fariz Pari Invited Speake
from green seaweddlva IPB University, Indonesia #3
lactucaprepared with
hydrophobiadeep eutectic
solvent and in silico
characterization
14:4515:00| Phage therapy for a sustainabl{ Assoc. Prof. Dr. Hoang | Invited Speake
striped catfish industry in Anh Hoang, #4
Vietnam Ho Chi Minh City
University of Technology,
Vietnam
15:0015:15| The next generation of Asst. Prof. Dr. Novriyandi| Invited Speake
integrated ecdriendly anti Hanif, #5
biofouling and antbiocorrosion | IPB University, Indonesia
marine natural products
15:1515:30| Phycocyanin fronSpirulina Dr. Eng. Safrina Dyah Invited Speake
platensis A greenderived Hardiningtyas, #6
bioactive for skin protection an¢ IPB University, Indonesia
nanocosmetic innovation
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Session |. Bioinformatis and Systems Biology, Synthetic Biology

Submission Abstract title Presenter

number

BS-P-004 | Biodegradation pathways of phthalate | Ms. Pimdao Theerasin,
esters inGordonia polyisoprenivorans Mahidol University, Thailand
SPK-13

BS-P-005 | Identification ofgenetic markers to aid th¢ Mr. Teerapat Khatkanta,
distinction ofBacillus subtilisfrom other | King Mongkut's University of
closely related species Technology Thonburi, Thailand

BS-P-006 | Probiogenomic analysis and anti Mr. Papinwit Busayaboribooncho
proliferative activity of probiotiand King Mongkut's Institute of
postbioticsLactococcus lactiBKKT-1: an | Technology Ladkrabang, Thailan
in silico therapeutic prediction

BS-P-008 | Impact of heterologouBeta Carotene Ms. Benjamat Sukkokee,
Ketolase(bkt) gene expression from Chulalongkorn University,
Hematococcus pluvialim Synechocystis | Thailand
sp. PCC 6803 on carotenoid production
under salt stress

BS-P-009 | Development of betalass carbonic Ms. Benjarat Bunterngsook,
anhydrases frorRoseateles terradL11 National Center for Genetic
for CO; capture Engineering and Biotechnology,

Thailand

BS-P-011 | Discovery and functional characterizatiof Mr. Nattaclai Kasipan,
of recombinant alphalass carbonic Suankularb Wittayalai Rangsit,
anhydrase derived from anaerobic Thailand
uncultured microbial consortium

BS-P-012 | Structural and functional insights into a | Dr. Nidar Treesukkasem,
novel aldehyde deformylating oxygenaseq Vidyasirimedhi Institute of Scienc
for biofuel applications and Technology, Thailand

BS-P-014 | Complete genome insights intdacillus | Ms. Sawanya Potirungsee,
cereusgroup isolates from food Mae Fah Luang University,

Thailand
BS-P-016 | Microbiome biomarkers for colorectal Mr. Kasidet Taweepon,

cancer diagnosis via metagenomic analy

Mahidol University, Thailand
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Session II. Medical Biotechnology & One Health

Submission
number

Abstract title

Presenter

MB-P-005

Performance testing of a urine
microalbumin dip test strips developed f
preliminary kidney disease screening

Ms. Umaporn Rnpitak,
Chulalongkorn University,
Thailand

MB-P-006

Mechanisms of SSGihediated lifespan
extension that appear to be involved in
transport ofS-adenosylmethionine in
budding yeast

Ms. Sayaka Kawasaki,
Hiroshima University, Japan

MB-P-007

Analysis of theoxidative stress resistance
induced byS-adenosylL-homocysteine in
Saccharomyces cerevisiaad
Caenorhabditis elegans

Ms. Miyuko Kanaji,
Hiroshima University, Japan

MB-P-008

Terminalia catappdeaf extract
incorporated sodium
alginate/carboxymethyl clasan hydrogel
with antibacterial, antioxidant, and anti
inflammatory properties for burn wound
healing applications

Mr. Tudchaphong Tim
Chongsubthum,

Bangkok Christian College,
Thailand

MB-P-009

PCL/collagen/alginate 3D scaffold
incorporating phlorotannifor bone tissue
regeneration: assessment of-ponic
toxicity

Assoc. Prof. Taé¢dee Kim,
Pukyong National University,
Republic of Korea

MB-P-010

ITS-based identification of common
poaceae species found around bangkok

Ms. Lilian Haidvogl,
Mahidol Univesity, Thailand

MB-P-011

Microfluidic bacterianose chip employing
Corynebacterium accolerisr breath VOC
diagnostics

Mr. Po-Hui Wu,
National Chung Hsing University
Taiwan

MB-P-012

Enhancing scoliosis detection using ai:
integrating deep learning intbeé medical
field

Mr. Pittayud Aursukitwattana,
Denla British School, Thailand

MB-P-015

Evaluation of chondrocyte culture forma
for enhancing early cartilage matrix
formation

Ms. Matthuros Sonthisathapron,
Kasetsart University, Thailand

MB-P-016

UV-resmnsive gallic acid conjugated
chitosan methacryloyl hydrogedynthesis
and application for diabetic wound
treatment

Ms. DongJoo Park
Pukyong National University,
Republic of Korea

MB-P-017

Optimizing a split lentiviral delivery
system for CRISPR/Cad$ased gene
knockout in mesenchymal stem cells

Ms. Lanlalit Pongsasakulchot,
Naresuan University, Thailand

MB-P-018

Exploring fish gelatin bioactive hydrogel
for enhanced diabetic wound healing

Ms. Nayab
Pukyong National University,
Republic of Korea
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MB-P-023 | Screening, purification and whetgenome | Mr. Woratep Jumi,
analysis of bacteriocin produced by King Mongkut's Institute of
Lactococcus lactissww1-2 with Technology ladkrabang, Thailang
potentials againgieromonas hydrophila

MB-P-025 | OCT-4 activating compound 1 enhances Ms. Thida Praeksamut,
developmental competence and Suranaree University of
pluripotency of porcine SCNT embryos | Technology, Thailand

MB-P-026 | Assessment of the antioxidant and anti | Ms. Kanda Rungboon,
inflammatory properties of human Suranaree University of
placental extract in human mesenchymg Technology, Thailand
stem cells

MB-P-027 | Novel insights into the role of vesieland | Mr. Apisit Polrachom,
monolayerderived extracellular vesicles | Suranaree University of
from bovine oviducepithelial cells in Technology, Thailand
enhancing embryo qualiip vitro

MB-P-028 | Development of digital droplet PCR Mr. Akawich Wangsiriwech,
(ddPCR) assay for rapid detection of Concordian International School,
G6PD viangchan mutation in Thai Thailand
population

MB-P-029 | Establishment of the glycoprotein CD14]| Ms. Wannakan Jaikamlue,

knockout in a human leukemia cell line
(K562) using lentivirushased
CRISPR/Cas9 system

Chiang Mai University, Thailand
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Session llI: Industrial & Environmental Biotechnology
& Alternative Energy

Submission Abstract title Presenter
number
IE-P-002 | Fluorometric detection of iron (lll) ions | Prof. Hyun Kyoungyang,

and hemoglobin usingwluidine based
carbon dots

PukyongNational University,
Republic of Korea

IE-P-003 | CRISPR/Cas@ r i ven g-glacen | Dr. Junko Sugano,
synthase genkkssin selective lignin Kyoto University, Japan
degrading fungus;elatoporia
subvermispora

IE-P-004 | Synergistic rcaproic acid prodetion via | Ms. Suttavadee Junyakul,
co-culture ofEnterococcus faecalisolate | Vidyasirimedhi Institute of Scienc
VT-H1 andClostridium kluyveri and Technology, Thailand

IE-P-006 | EvaluatingChlorellasp. Growth in solar | Mr. Nien-Hua ChenrrTai,
panel shaded greenhouses National Chung Hsing University,

Taiwan

IE-P-009 | Evaluation of moss growth and its Mr. JyunYan Kuo,

effectivenss in carbon dioxide uptake National Chung Hsing University,
Taiwan

IE-P-012 | Unlocking the potential of anaerobic Asst. Prof. Dr. Thanyaporn
digestion for topical communities: the Wongnate,
SUZDEE systemds a p]| Vidyasirimedhi Institute of Scienc
biofertilizer production and Technology, Thailand

IE-P-013 | Enhanced biohydrogen production form | Ms. Sasithorn Rungjaroenchaiwa
food waste using immalized Vidyasirimedhi Institute of Scienc
Enterococcus faecalisolate VTFH1 and Technology, Thailand

IE-P-014 | Integrated approaches for LDPE Dr. Chamkporn Muangchinda,
biodegradation in soil using microbial an{ Chulalongkorn University,
physicochemical strategies Thailand

IE-P-017 | Isolation and characterization of Ms. Cheerapat Supawatkon,
Enterococcus faecaligT-H2 for enhanceq Vidyasirimedhi Insitute of Science
biohydrogen enhanced biohydrogen and Technology, Thailand
production from palm oil mill effluent

IE-P-020 | Biodegradation of cmccurring Dr. Sakaoduoen Bunsangiam,
polyethylene microplastics and di(2 Chulalongkorn University,
ethylhexyl) phthalate bjincylobactessp. | Thailand
PD-4

IE-P-024 | Enhancement of gsphitedependent Ms. Akari Miwa,
biocontainment strategy through Hiroshima University, Japan
engineering of the substrate specificity o
phosphorus transporter

IE-P-025 | A sustainable conversion platform for big Mr. Subhankar Dhar,

b a s ehgdroxyacetic acid: from recycleq
ethylene glycol to green cleaning and
etching applications

Ming Chi University of
Technology, Taiwan
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IE-P-026 | Efficient azeotropic condensation strateg Mr. Maroof Ali,
for sustainable production of polyygolic | Ming Chi University of
acid) from glycolic acid Technology, Taiwan

IE-P-027 | Consolidated bioprocessing for the Ms. Sae Tanaka,
production of valuable chemicals from | Mie University, Japan
seaweed processing residiies
Development of mannautilizing
Halomonas elongata

IE-P-030 | Tropical intertidal microbiome response { Dr. Christaline George,
the6 2024 Mar i ne Ho n g National University of Singapore,

Singapore

IE-P-031 | Sugarcane leaf derivdalochar acid Ms. Chonthicha Nilapornkul,
catalyst for eficient isosorbide production Mahidol University, Thailand
from sorbitol

IE-P-032 | Distribution and diversity of Mr. Takafumi Yamanaka,
chemolithoautotrophic phosphitxidizing | Hiroshima University, Japan
bacteria in coastal and marine
environments

IE-P-035 | Value-added production of biosurfactant | Mr. Anawin Junsawang,
by an alkaliphilic consortium using mixeg Naresuan University, Thailand
agraindustrial residues

IE-P-036 | Upcycling of soy sauce industry byprodu Ms. Hanna Mitsunaga,
into ectoine lg the moderately halophilic | Nagasaki University, Japan
bacteriumHalomonas elongata

IE-P-039 | Effects of redox mediators on the removqy Ms. Wanitchaya Bunkoed,
of phenolics and color from palm oil mill | Prince of Songkla University,
effluent by ligninolytic peroxidase Thailand
producing whiterot fungi

IE-P-040 | Isolation and screening of bacteria for | Mr. Natcha Ruamyat,
biosurfactant production and oily sludge | Naresuan University, Thailand
degradation in petroleum wastewater

IE-P-041 | Genetic improvement and chitinolytic Mr. Chinnaphat Meeto,
enzyme production ddtenotrophomonas | Kasetsart University, Thailand
maltophiliaMc_EO5 isolated from termite
exoskeleton

IE-P-042 | Circular production of bacterial cellulose| Ms. Naruemon Bunkaew,

through valorization fopalm oil mill
effluent byKomagataeibactesp. CV06

Prince of Songkla University,
Thailand
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|E-P-044

Reducing sugar extraction from over
roasted coffee beans and coffee silversk

Asst.Prof. Dr. Sukon
Tantipaibulvut,

King Mongkut's Institute of
Technology Ladkrabang, Thailan

|IE-P-046

Characterization of U\mutated
Kluyveromyces marxianusobutanol
tolerance and xylose utilization

Ms. Krittaporn Thungmuthaswadg
Chulalongkorn Univeiy,
Thailand

IE-P-048

Factors influencing on development of
trehalose production yaccharomyces
cerevisiae

Ms. Warissara Chotiwanee,
Chulalongkorn University,
Thailand

|IE-P-050

Liquid nitrogenrassisted lyophilization of
Saccharomyces cerevisiand spres of
Penicilliumsp.

Ms. Nanthorn Paorach,
Chulalongkorn University,
Thailand

IE-P-052

Nitrate reducing bacteria from oil sludge
and their potential roles on metal corrosi
inhibition

Mr. Luxnapol Marturunkakul,
Chulalongkorn University,
Thailand

|IE-P-053

Effect of potentially pathogenic and
plasticdegrading bacterial eoulture on

polylactic acid microplastics

Ms. Nutthamon Boonlum,
Chulalongkorn University,
Thailand
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Session |V. Biodiversity, Natural Products and Applications

Submission Abstract title Presenter

number

BN-P-003 | Culturable endophytic fungi from Asst. Prof. Dr. Lakkhana
Rhodomyrtus tomentosasaves in southerr) Kanhayuwa Wingfield,
Thailand: diversity, distribution, and Prince of Songkla University,
antimicrobial potential Thailand

BN-P-004 | Compartmental modelling for optimal Prof. Dr. BorYann Chen,
fermentation oPerilla frutescengL.) National FLan University, Taiwan
Britt.

BN-P-008 | Analysis of the concentratieslependent | Ms. Miran Hasegawa,
effects of the antibiotic rifampicin on Shinshu University, Japan
actinomycées

BN-P-010 | Assessment of heavy metal and fungicid Assa. Prof. Dr. Siraprapa
tolerance in the plant growAtiromoting Mahanil,
strainDaldinia eschscholtzinflucc20G Mae Fah Luang University,
0215 and three fungal strains isolated fr¢ Thailand
Litsea cubebdlLours.) Pers.

BN-P-011 | Biotransformations of white tea by Mr. Pasit Phatcharachaitas,
Lactococcus lacti®KC-1: enhanced King Mongkut's Institute of
antimicrobial and antioxidant activities | Technology ladkrabang, Thailand

BN-P-012 | Cratoxylum formosuraxtract attenuates | Dr. Tuangtong Vongpipatana,
inflammation in LPSactivated Kasetsart University, Thailand
macrophages by reducing-B_expression

BN-P-014 | Functional charcterization of PlyCYU Ms. Sakunrat Ubonprasert,
endolysin gainstStreptococcus agalactia] National Science and Technology

Development Agency, Thailand

BN-P-015 | Metabolomicsbased comparative study | Mr. Jun Hyung Lee
and evaluation of biological activities in | Pukyong Natbnal University,
two brown algae Republic of Korea

BN-P-016 | Chitinase production byseromonas cavia¢ Mr. Chirath Pitakkhuamdee,
EWO02 newly isolated from giant mud cra Kasetsart University, Thailan
pond and potential to degrade chironomi
egg massesohironomus plumosiis

BN-P-020 | Biosynthesis and statistical optimization ¢ Ms. Piyawan Kunriya,
polyhydroxyalkanoate (PHA) production k Kasetsart University, Thailand
a newly isolated marine bacterium NB3

BN-P-021 | Coffee silverskin as a biorefinery Assoc. Prof. Dr. Thanongsak
feedstock: integrateproduction of Chaiyaso,
phenolics, bioactive peptides, and prebig Chiang Mai University, Thailand
xylooligosaccharides

BN-P-022 | Endolysin plyCYU: characterization and | Ms. Wachiraporn Wachiradusit,

antimicrobial potential against
Streptococcus agalactiagusing bovine
mastitis

National Science and Technology
Development Agency, Thailand
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BN-P-023 | Phyllosticta capitalensjsan endophytic | Mrs. Pattaranan Ounjali,
fungus isolated from®cimum sanctum Silpakorn University, Thailand
with artibacterial activity

BN-P-024 | Cultivation of actinomycetes and their | Assoc. Prof. Dr. Takeshi Hosaka,
antimicrobial production on solid media | Shinshu University, Japan
using sterilized humus

BN-P-025 | Improvement of retinal production in Ms. Sae Amemiya,
Escherichia coli University of Shizuoka, Japan

BN-P-026 | Screening of potent flavor compounds | Mr. Naphattarachon
produced by nofsaccharomycegeast Thamapanyaphong,

Chulalongkorn University,
Thailand

BN-P-027 | Antimicrobial activity against Ms. Prinyaporn Pradmeeteekul,
Cutibacterium acnesf corn agreresidues | Mae Fah Luang University,
extract as waste utilization for cosmetic | Thailand
application

BN-P-028 | Utilizing of Spirulinawastewater as a Ms. Julalak Mungmart,
biofertilizer: effects on green cos lettuce | King Mongkut's Institute of
growth and the soil microbiome Technology Ladkrabang, Thailan

BN-P-029 | Study of diversity and metalaxyl resistan| Ms. Muthita Singsakulrat,
in Phytophthoraspp. Causing black rot | Kasetsart University, Kamphaeng
disease imorchids Saen Campus, Thailand

BN-P-030 | Optimization of pectin yield fror€yclea | Mr. Witayapan Nantitanon,
barbataMiers leaves using response Mae Fah Luang University,
surface methodology Thailand

BN-P-031 | Isolation and characterization of inde8e | Ms. Rattiya Padungpol,

acetic acid (IAA)producing rhizobacteria
from white butterfly peaClitoria ternatea
L.)

Kasetsart University, Kamphaeng
Saen Campus, Thailand
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Session V. Agriculture Biotechmlogy

Submission
number

Abstract title

Presenter

AB-P-003

SSRbased marketrait associations for th
selection of droughtolerant maize S1
genotypes

Mr. Theerawut Wongwarat,
Khon Kaen Field Crops Research
Center, Thailand

AB-P-004

Reemergence and claaterization of
shakehead rhabdovirus in Thai aquacult

Dr. Kitipong Angsujinda,
Chulalongkorn University,
Thailand

AB-P-007

A novel Azospirillum vistecanurstrain
isolated from methane digestate enhanc
plant growth through higlefficiency
indole-3-acetic acid (IAA) biosynthesis

Ms. Surat Moomthong,
Vidyasirimedhi Institute of Scienc
and Technology, Thailand

AB-P-011 | Novel antiseptic consisting of an iodine | Mr. ShingoShimada,
polysorbate 80 complex with lofigrm Yamagata University, Japan
retention and a broad antimicrobial
spectrum

AB-P-012 | Encapsulated freezsried lactic acid Asst. Prof. Narongchai Chupoon,
bacteria modulate gut microbiota, health| Rajamangala University of
and growth oPenaeus monodon Technology Srivijaya, Thailand

AB-P-013 | Effect of salinity on polys-glutamic acid | Ms. Thanaporn Wichai,
production inbacillus subtilisFSO3 Chulalongkorn University,

Thailand

AB-P-014 | Expression of chitinase encoding gene | Mr. Kittipong Chanworawit,
from Serratia marcescengc_GO07 and Kasetsart University, Thailand
termiticidal activity against the vea-
feeding termiteMicrocerotermesp.

AB-P-015 | Proof of concept for external protein Dr. Pinpunya Riangrungroj,
immobilization on lactic acid bacteria: a | National Science and Teeblogy
nonGMO approach Development Agency, Thailand

AB-P-017 | Comparative analysis of glutathione S | Mr. Thanawat Leknawin,
transferase gene family in extremophilic| Chulalongkorn University,
cyanobacteria Thailand

AB-P-018 | Genomebased discovery of novel Mr. Hari Winanda,
cyanobacterial rtaral products derived | Chulalongkorn University,
from Gloeocapsap. strain BRSZ Thailand

AB-P-019 | Exploring cyanobacterial diversity from g Ms. Chattadarat Anantasophon,
neutratalkaline hot spring in Thailand an{ Chulalongkorn University,
their photoprotective compound Thailand
productions

AB-P-020 | Phenotypic variation and plasticity of roog Ms. Sukrita Majak,

hair traits in Australian durum wheat
(Triticum turgidumsubsp. Durum) under

phosphorus deficiency

Mahidol University, Thailad
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AB-P-026 | Unveiling the quantitative landscape of | Asst. Prof. Dr. Kronsirinut
gingerol and its derivatives in Thai ginge| Rothjanawan,
(Zingiber officinaleRoscoe) Princess of Naradhiwas Universit

Thailand

AB-P-027 | Identification of potential genes invovled| Assoc. Prof. Dr. Ponsit
in swarming activitieselated virulence of | Sathapondecha,
Vibrio parahaemolyticuAHPND Prince of Songkla University,

Thailand

AB-P-029 | Evaluation of antifungal activity of Ms. Rungnapa Pichaikarn,
Streptomycesp. againsAgroathelia Prince of Songkla University,
rolfsii Thailand

AB-P-030 | Characterization of mulstress tolerant | Ms. Jirapat Chanthamalee,
PGPR from orchard soils in Chanthaburii Rambhai Barni Rjabhat
province, Thailand University, Thailand

AB-P-033 | Effect of skim milk supplementation on th Mr. Possawee Boonyong,
production of akdried lactic acid bacteria| Chulalsngkorn University,
starter culture immobilized on corn husk| Thailand
and its antagonistic activity against
Aspergillus flavus

AB-P-034 | Bioelectricity from palm oil mill effluent: | Asst. Prof. Dr. Pimprapa Chaijak,
the role of the pentose phosphate pathw| Thaksin University, Thailand
in Choricystis parasitics&8W-03

AB-P-035 | Isolation and characterizah of fungi Mr. Anuruk Seeka,
from organic rice cultivation soil for Chulalongkorn University,
enhancing rice seed germination Thailand

AB-P-036 | Identification and functional Mr. Pithiwat Maiket,
characterization of small heat shock Chulalongkorn University,
proteins in shrimp immune responses to| Thailand
Ecytonucleospora hepatopeng&HP)
infection

AB-P-037 | Probiotic potential of gutlerived lactic Asst.Prof. Dr. Wankuson
acid bacteria fronieterotrigona itama Chanasit,
towards functional starter cultures for Thaksin University, Thailand
pollen fermentation

AB-P-038 | Identification of signaling pathways Ms. Chayanit Khunrit,
controlling antimicrobial peptide gene Chulalongkorn University,
expression in black tiger shriniRenaeus | Thailand
monodon

AB-P-040 | The efficacy of in straw dilution method ¢ Ms. Chanyada Angchuan,

survival rates of vitrified bovine embryos

Suranaree University of

Technology, Thailand
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Session VI. Food Biotechnology & Food Security & Future Food

Submission
number

Abstract title

Presenter

FB-P-003

Impact of controlled postharvest conditio
on enhancement of aroraative profiles
and sensory preference in Thai cocoa ni

Dr. Pakavit Mathatheeranan,
National Taiwan University of
Science and Technology, Thailan

FB-P-004

Compaative effects of petroleushased
and biodegradable microplastics on the
growth and stress response<afpsicum
annuumL.

Ms. Pariyapath Eiamtrakul,
Mahidol University, Thailand

FB-P-005

Structural insights into the EX@ode of
action ofBcXyn26a, a novieEXO-b-1,3
xylanase from a human gut bacterium

Ms. Kotone Yamamoto,
Mie University, Japan

FB-P-006

Human gut bacteria possess a
polysaccharide utilization locus that
includes a novel EX&-1,3-xylanase for
me t a b o }1j3xzylam @mabroalgal
polysacclaride

Prof. Dr. Fumiyoshi Okazaki,
Mie University, Japan

FB-P-009

Isolation and characterization Ghlorella
sp. AARLGO049N mutants with high
protein and low chlorophyll content

Ms. Kitkarn Veeraphisitt,
King Mongkut's University of
Technology Thonburi, Aailand

FB-P-010

Isolation, morphological identification an
growth of thraustochytrid isolated from
mangrove habitats in the gulf of Thailang

Ms. Sasiwimol Duangvichai,
King Mongkut's Institute of
Technology Ladkrabang, Thailan

FB-P-013

Ultrasoundasssted extraction, evaluation
of interfacial properties and vitro
digestibility of tamarind seed protein

Ms. Pitchayapak Wipakul,
Mahidol University, Thailand

FB-P-015

Assessment of antimicrobial constituents
in FESTM food service paper packaging
usingspores oBacillus subtilisATCC
6633 andAspergillus nigeATCC 6275

Ms. Charanyarut
Sukphattanaudomchoke,
Innovation and Product
Development Center, Thailand

FB-P-018

Stabilization of fresh coffee pulp and effg
on bioactive compounds

Dr. Sirirung Wongakul,
Mae Fah Luang University,
Thailand

FB-P-019

Influence of ethanol desolvation ratio on
lutein encapsulation in whey protein isolg

particles

Ms. Panadda Nonthanum,
Khon Kaen University, Thailand
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FUNCTIONAL AMINO ACIDS ENGINEERING IN YEAST: FROM METABOLIC
REGULATIONS TO BIOTECHNOLOGICAL APPLICATIONS

Hiroshi Takagi

Nara Institute of Science and Technology, Nara, Japan

Abstract:

Amino acids are important not only as protein companenhtliving organisms, but also as
nutrients and energy sources. In recent years, many amino acids exist in free form and play
important roles in cells, and thus, their physiological functions have been attracting attention.
Various foods, beverages, ntithal supplements, and cosmetics, containing these amino
acids have been commercialized worldwide. In yeast, amino acid metabolism vary under
different growth environments and metabolic modes by regulating anabolic and catabolic
processes, including uptw@kand export. Controlling the amino acid content is expected to
contribute to improved productivity and valadded fermented foods and alcoholic
beverages. The development of industri al y e
aci ds o c oimpravement af dermentation ability, diversity of product taste and
flavour, addition of healthy images, or increase of nutritional value. To emphasize these

advant ages, I named this breeding tBoschnol og:!
Biotedh. Biochem 83 1449, 2019;SIMB News 71, 8, 2021). The yeast Saccharomyces
cerevisiae, which is widely used in the fern

Recogni zed as Saf e ( GRAS) o by t he UsS Foo
demonstréing its high safety, but unlike bacteria, there are few examples of industrialized
production of amino acids by fermentation. In this lecture, | will introduce several topics of
Afuncti onal amino aci ds engi neeri na@holic wi t h
beverages, focused on the metabolic regulatory mechanisms and physiological functions of
amino acids, such as proline, ornithine, leucine, isoleucine, valine, phenylalanine, and lysine,

in S. cerevisiae.
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MICROBIAL RESPONSE TO THE 2024 MARINE HONOUR OIL SPILL IN
SINGAPORE

Stephen Pointing*

! Department of Biological Sciences, National University of Singapore, Singapore

2 Tropical Marine Science Institute, National University of Singapore, Singapore
*e-malil: stephen.pointing@nus.edu.sg

Abstract:

The 2024Marine Honourheavy f uel oi |l spil | along Singa
rare opportunity to observe in real time how tropical marine microbiomes respond to acute
petroleum contamination.This study integrates field surveys, controlled microcosm
experiments, and genomic analyses to elucidate microbial mechanisms underpinning oil
degradation and ecosystem recovery, with implications for bioremediation:tiReal
metagenomic profiling revealerapid selection for hydrocarbalegrading taxa distinct from
those in temperate or despa spills. Genes for alkane and aromatic degradation,
detoxification, and biosurfactant production proliferated Jspiit and persisted for six
months and after hydcarbons became undetectable, indicating -kengn functional
priming. Field data suggest that redistribution of oil to offshore sinks contributed
substantially to beach clearance. Laboratory microcosms showedrtlest biodegradation
kinetics under bdt aerobic and anaerobic conditions, though aerobic degradation proceeded
four-fold faster, suggesting enhanced microbial activity during low tide exposure.
Biodegradation rates exceeded abiotic loss by an order of magnitude. Ongoing metagenomic
and transgptomic analyses are resolving complete hydrocarbon catabolic pathways,
including thermotolerant and halotolerant enzymes. By integrating these with metabolic
network modelling, we aim to identify enzymatic bottlenecks and ecological interactions that
can be optimized for accelerated bioremediation. Collectively, this work advances
understanding of tropical marine microbial resilience and informs ecosyste®d responses

to future oil spills.
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APPLICATION OF A NOV EL SCREENING METHOD FOR DEGRADING

BACTERIA REVEALS UNK NOWN MICROBIAL FUNCT IONS AND

INTERACTIONS

Hideaki Nojiri**

IAgro-Biotechnology Research Center, Graduate School of Agricultural and Life Sciences,
The University of Tokyp1-1-1 Yayoi, Bunkyeku, Tokyo 1138657, Japan

*e-mail: anojiri@g.ecc.ttokyo.ac.jp

Abstract:
The enrichment culture is gold standard to isolate pollutant degraders. Howtekas,
become clear thasimilar (e.g.taxonomically relatedor samegenu$ strains have been
isolated as degraders for some pollutaamsl thatit is difficult to obtain the fdiverse
degraders Obtaining a diversalegraderis important because there is no guarantee that
isolateddegraderswill be able toclean uppolluted environment, and having a variety of
degradatiortools is importat for effectivebioremediation.

We employedsinglecell sorting by flowcytometertFCM) to make single cell culture
or artificial two-cell consortia to isolate pyrene degraddiByrene crystal plate culture
s y s tiedevelopedas aculture and monitorig method of pyrene degradation.ibhan be
used to measure pyrene depletion in the liquid culture @félbplates in a nowulestructive
manner, by measuring the fluorescence of pyrene crystals deposited on the bottom of the well
with a fluorescence micsgope. Single or two bacterial cells was inoculated to each well
using FCM. In total, the pyrendegrading capability of,152 cultures, each one contained
within a well of a 96éwell pyrene crystal plate, was quantified. 17 strains were isolated as
putative pyrene degraders, four of which were stably maintained asttaio consortia
during the screening procedure. The sensitivity of the system allows for its application
without enrichment cultures, favoring the preservation of the environmental divefsity
potentially novel pyreneegrading strains.

We also employedthe samesystem toscreen environmental bacteria that affect the
pyrene degradation ability dflycolicibacterium parafortuitunPO1. In detail, we evaluated
the pyrene degradation ability of artificial microbial community created by inoculating one
cell of PO1 and one cell of an environmental bacterium in pyrene crystal plate culture and
screened for bacteria that altered the degradation ability of PO1. As the results, 30 bacterial
strains wee obtainedrom 756independentultures including 25 strains oDermacoccus
nishinomiyaensisby which, interestingly, both enhanced and inhibited pyrene degradation
were observedMicroscopic observation of their growth on pyrene crystals revealed that
when the initial inoculation volume was highermacoccustrains formed a flat biofilm well
mixed with PO1, resulting in lower PO1 abundance iahdbited degradation compared to
PO1 alone. On the other hand, when the initial inoculum size was smealigtitegates of
only Dermacoccusstrains were formed, attracting PO1 around them to form larger biofilms
on the pyrene crystals. Compared to PO1 aloebiting strainformed smaller nuclei and
attracted fewer PO1 around thewhile enhancing straiformed larger cell aggregates and
attracted more PO1 around them to form biofilms. The results suggest that subtle differences
in cell densitydependent aggregate formation ability could be determining factors for the
positive or negative effect on the degramia ability of POL1.
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MECHANISM AND REGULA TION OF BIOFILM FORM ATION IN Vibrio cholerae
Prof. Dr. Fitnat Yildiz

Microbiology & Environmental Toxicology Departmeistitute of Marine Sciences
University of California, Santa Cruz, USA

*e-mail: fyildiz@ucsc.edu

Abstract:

Biofilms are surfacattached microbial communities composed of microorganisms and a
matrix of extrapolymeric substances, such as exopolysaccharides, proteins, and nucleic acids.
The ability to formbiofilms enhances the environmental survival and infectivity/ibfrio
cholerae the bacterium that causes the disease. | will discuss the molecular mechanism of
biofilm formation and its regulation V. cholerae A better understanding of matrix
biosyntresis and elucidation of the regulatory mechanisms that enable biofilm formation will
provide a foundation for the development of inhibitors that specifically alter biofilm matrix
properties and regulatory components, thereby enabling novel treatmentgeardtipn
strategies against cholera.
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DESIGN AND IMPLEMENTATION OF SYNTHETIC METABOLIC PATHWAYS
OUTSIDE THE CELLS

Kohsuke HONDA*

International Center for Biotechnology, The University of Osaka, Japan
*e-mail: honda.kohsuke.icbh@osaliaac.jp

Abstract:

Metabolic engineering has been widely recognized as a robust technology for the design and
implementation of synthetic pathways in living (micro)organisms. However, the introduction
of such synthetic pathways into cells often perturbs native metabolic ketwesulting in
compromised cell growth and diminished production of target compounds.

To overcome this limitation, our group has developed an alternative approach that
involves constructing enzyme cascatlesimicking both natural and synthetic metabolic
pathway$® outside of living cells, using recombinant thermophilic enzymes.

Thanks to their remarkable thermal stability, thermophilic enzymes can be readily
semipurified through simple heat treatment of lysates from recombinant mesophilic hosts
(e.g., Esherichia coli), making them practical and effective building blocks for assembling
multi-step enzymatic cascades (FIG).

By employing this celfree system, we have established a variety of synthetic
cascades and successfully demonstrated thepanesyntlesis of valuable chemicals.
Furthermore, we have developed several complementary technologies, including cofactor
regeneration systems, to improve the overall feasibility of these cascades.

In this lecture, the author will present representative exaniagesour research and
discuss their impact, along with the challenges that remain.

Keywords: thermophile, enzyme cascade, dedle system
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Genes encoding Recombinant E. coli with Heat purification of Construction of
thermophilic enzymes thermophilic enzymes thermophilic enzymes enzyme cascade
Figure 1.

Procedure of cascade construction with recombinant thermophilic enzymes
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JOB OPPORTUNITIES AND RESEARCH FUNDING FOR
MICROBIOLOGISTS/BIOTECHNOLOGISTS AT THAI WAH PLC
Prakaipetch Kitiyanan

Thai Wah Public Co.Ltd, Thailand

e-mail: prakaipetch.k@thaiwah.com

Abstract:
Thai Wah PLC, a leading Asian food and agribusiness conglomerate, offers exciting career
and research opportunities for microbiologists and biotechnologists. Through its integrated
biotechnology initiatives, the company is driving sustainable innovation across multiple
sectors. Cassava Plantation Biotechnologyrofessionals can develop microbiabil
enhancers, plant growdbromoting rhizobacteria, and biocontrol agents to support
sustainable cassava cultivation. Research focuses on improving yields and creating disease
resistant varietiesWaste Management SolutioMicrobiologists contribute tcadvanced
biological treatment systems and waste management solution as value added to support
environmental improvement and regulatory compliandgimal Feed Innovation:
Biotechnologists work on probiotic supplements, enzyme production, and fermentation
processes to enhance feed digestibility and nutritional value. Research includes gut
microbiome optimization and novel feed additive&ioplastic Development &
Compostability: Opportunities include microbial polymer synthesis, fermentation
optimization, ad biodegradable packaging from casshaaed feedstocks. Research targets
accelerated decomposition, microbial consortium development, and compostability
certification.

Thai Wah's strategic commitment to sustainable biotechnological solutions provides
dynamic crosssector collaboration opportunities, and the unique chance to drive innovation
while making meaningful contributions to global sustainability challenges.
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In silico DESIGN AND EXPERIMENTAL ANALYSIS OF METABOLIC
PATHWAYS FOR MICROBIAL BIOPRODUCTION

Hiroshi Shimizu

Department of Bioinformatic Engineerin@raduate School of Information Science and
TechnologyThe University of Osaka,-% Yamadaoka, Suita, Osa&650817, Japan
TEL: +81-6-68797446

Abstract:

For bioproduction, meroorganisms have been industrially utilized. Because the thousands of
metabolic reactions simultaneously occur and many metabolic reactions are related to the
target production and kegrowth, development of the rational design method of metabolic
pathway modification to optimize production of the target products are needed. In order to
efficiently produce targetsarbon flowfrom a raw material to target compounds and well
couplingwith cofactors balancing of ATP and NADRHould beconsidered.

In my presentation, recent advances in metabolic flux analyses are introduced,
especially in terms of computational pathway modification debigfiux balance analysis
(FBA) and experimentaevaluation of metabolic fluxes byC-metabolic flux analysis'{C-

MFA). Computational tool®f searcing for effective gene deletion targets and recruitment

of heterologous genes are introduced in FBA.and data sciencdased approaches for
process miitoring and control are discussed to maximize the performance of the engineered
cells in thebioproductionprocessesFinally, recent results of opbetabolic engineering for
metabolic flux monitoring and control are also introduced.

Keywords:_Metabolic Engineering, bioproduction, FBA, ALE, Al
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LABORATORY EVOLUTION

Tuck Seng Wong

School of Chemical, Materials and Biological Engineering, University of Sheffield, Sir
Robert Hadfield Building, Mappin Street, Sheffi€dd 3JD, United Kingdom.

e-mail: t.wong@sheffield.ac.uk
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Abstract:

Microbes lie at the heart of modern biomanufacturing. As living cell factories, they transform
raw materials into valuable bioproducts, and their catalytic efficiency, production vyield,
stability, and robustness are critical determinants of bioprocess viability and economic
feasibility. However, most microbes are not naturally equipped for industadd
production. Their performance often requires significant optimisation to meet thedeofa
fit-for-purpose applications.

Given the inherent biological complexity of many microbial systems, even
extensively studied chassis such as Escherichia coli, a purely rational engineering approach
can be extremely challenging. It demands substarégsdurces and time, and often yields
limited success. Adaptive Laboratory Evolution (ALE), when designed and executed
intelligently, offers a powerful and often faster alternative for enhancing microbial traits.
Crucially, when ALE is integrated with whelgenome sequencing and omics technologies, it
not only improves performance but also provides deep insights into the underlying biology,
revealing how genetic networks are wired and how genotype translates into phenotype.

In this presentation, | will ilistrate the power and versatility of ALE through three
case studies: Cupriavidus necator, a natural producer of bioplastics [1]; Rhodotorula
toruloides, an oleaginous yeast with great potential for -lygised bioproducts [2]; and
Escherichia coli, a widglused workhorse in both biomanufacturing and synthetic biology.
Each case explores distinct microbial properties and demonstrates how ALE can be leveraged
to optimise different traits, reflecting its broad applicability.

| will also share recent innovatis developed by our laboratory in Sheffield that
advance the field of ALE. These include an accelerated ALE platform using divalent metal
ions [3], and the Proteimfinity tool, which enables enhanced protein production and has
been commercialised thromdevolutor Ltd [4], a University of Sheffield spinout. Together,
these tools exemplify how we are moving towards faster, more insightful, and more
industrially relevant microbial optimisation.
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Abstract:

Synthetic biology has advanced beyond sksgfain engineering to the design of synthetic
microbial consortia, in which engineered organisms cooperate through metabolic dwision
labor. Such systems provide enhanced robustness, modularity, and efficiency, enabling the
sustainable conversion of renewable biomass and plastic waste into valuable fuels and
chemicals.Here, we showcase several representative strategies from ouattepathat
demonstrate the transformative potential of consortiased engineeringWe first
established a synthetic yeast consortium for cellulose hydrolysis and ethanol production,
where four engineeredSaccharomyces cerevisiastrains each supplied disct
minicellulosome components: a surfatisplayed scaffoldin and three docketagged
cellulases. Optimizing the population ratio nearly doubled ethanol production compared to
uniform cultures, achieving yields close to the theoretical maximitonbreaden substrate
utilization, we constructed a hemicelluledegrading yeast consortium. Complementary
hemicellulases fromTrichoderma reesewere secreted or displayed by engineefed
cerevisiaestrains, which were also equipped with xylag#ization pabhways. This enabled
efficient xylan hydrolysis and direct ethanol production from hemicelluli@ssred sugars.
Building on this concept, a phagssisted supramolecular assembly strategy was proposed,
using M13 phage coat proteins to recruit multipleutaies onto yeast surfaces. This dense,
modular organization further enhanced synergistic cellulose hydrolysis and fermentation
efficiency. Beyond ethanol, a syntrophic cyanobacidsacteria consortium was developed

to produce the platform chemical ZFrandicarboxylic acid (FDCA).Synechococcus
elongatusf i x e d CO into Bseudomorsa® putid® ucpnpeotingt  n g
hydroxymethylfurfural into FDCA. Coupling the two species with modular binding domains
increased yields to nearly 100%, offering a carhentral route to renewable plastic
precursorsFinally, Chlamydomonas reinhardtivas engineered fdhe secretion and surface
display of PETase, enabling environmentally friendly degradation of polyethylene
terephthalate (PET). Under legost, photosynthetic cultivation, PET powder was converted
into terephthalic acid and intermediates, showcasing algae as sustainable biocatalyst
platforms. Together, these strategies demonstrate the versatility of synthetic microbial
consortia in valorizing lignocellulosic biomass and plastic waste. Compared to-siragte
systems, consortia distribute metabolic burdens, expand modular design, and unlock
emergent ecological functions. With continued advances in microbial community
engineering, synthetic consortia represent a powerful platform for scalable bioprarebses
the transition to a circular bioeconomy.
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POLYHYDROXYALKANOATES PRODUCTION BY RECOMBINANT  Ralstonia
eutrophaFROM CO2 AS SOLE CARBON SOURCE
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Abstract:

Ralstonia eutrophatrain H16 is a chemoautotrophic bacterium that oxidizes hydrogen and
accumulates polyR)-3-hydroxybutyrate] [P(3HB)], a prominent polyhydroxyalkanoate
(PHA), within its cell R. eutrophautilizes fructose or C@as its sole carbon source for cell
growth and P(3HB) accumulation. A PH#egative mutant of strain H16, known Bs
eutrophas t r ai n PHBT 4, cannot produce PHA. Strai |
leucine analogesistant mutant. Remarkably, the recombinant 1F2 strain exhibits the capacity
to synthesize 3H®ased PHA copolymers containingh@droxyvalerate (3HV) and -3
hydroxy-4-methyvalerate (3H4MV) comonomer units from fructose or CO2. This ability is
conferred by the expression of a broad subsspéeific PHA synthase and tolerance to
feedback inhibition of branched amino acids. However, the total amount of comonataer un
incorporated into PHA was up to around 5 mol%. In this study, strain 1F2 underwent genetic
engineering to augment the comonomer supply incorporated into PHA. This enhancement
involved several modifications, including the additional expression of thadbsubstrate
specific 3ketothiolase gene bktB), the heterologous expression of theke?oacid
decarboxylase genekiyd), and the phenylacetaldehyde dehydrogenase dpadA.
Furthermore, the genome of strain 1F2 was altered through the deletiorBdiytiexyacyt

CoA dehydrogenase genieb@H). The introduction obktB-kivd-padAresulted in increased

3HV incorporation, reaching 13.9 mol% from fructose and 6.4 mol% fronp. CO
Additionally, the hbdH deletion resulted in the production of PHA copolymengaitong

(S)-3-hydroxy-2-methylpropionate (3H2MP).
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Figure 1.
Metabolic pathway for PHA copolymer biosynthesis fromCO
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IMPACT OF HOG1DELETION ON GLUCOSE FERMENTATION AND REDOX

STRESS RESPONSE INSaccharomyces cerevisiae

Nunthaphan VikromvarasijtiRyosuke Mitsui, Takashi Hiraawe’, Akihiko Kondo"3,

Tomokazu Shirdi*
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3Departnent of Chemical Science and Engineering, Graduate School of Engineering, Kobe
University, 21 Rokkodai, Nada, Kobe, 658501, Japan

*e-mail: tomokazu.shirai@riken.jp

Abstract:

The mitogeractivated protein kinase€lOG1 functions as a core regulator ofethigh
osmolarity glycerol pathway iisaccharomyces cerevisjaenabling adaptation to osmotic
stress. While its role in stress signaling has been extensively studied, its contribution to
glucose fermentation has remained unclear. In this study, we exhthménpact oHOG1

del etion during gl boglonsitent eéxlebitech taster glucase utilizatiohh e
and achieved a 14.3% increase in ethanol production relative to the wild type, along with
reduced production of glycerol, acetate, andtj@nediol. However, the absenceldOG1
impaired tolerance to osmotic stress when cultures were initiated with high glucose
concentrations, a drawback that was successfully mitigated through intermittent feeding. To
further investigate metabolic adjustmerdsptral metabolic genes suchRBC1and ADH1

were deleted, leading to NADH accumulation and redox imbalance, accompanied by altered
expression of genes associated with ethanol, glycerol, and acetate production. These findings
identify HOG1 as a critical dterminant of both stress adaptation and fermentation efficiency,
offering insights for industrial yeast engineering.
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Figure 1.
Effects ofHOG1deletion inSaccharomyces cerevisiardernormalandhigh glucose
conditions.
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TRANSCRIPTOMICS ANALYSIS OF Starmerella riodocensi&ST-SL1R UNDER

HIGH CARBON TO NITROGEN RATIO CONDITION FOR ENHANCED

SOPHOROLIPID PRODUCTION
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SchoolofBi or esources & Technol ogy, King Mongkut
(KMUTT), Bangkok 10150, Thailand
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*e-mail: nitnipa.soo@kmutt.ac.th

Abstract:

Sophorolipid (SL) is aone of biosurfactant produced by the yeast sti@iarmerella
bombicola a weltknown SL producing yeast. SLs have potential applications in various
fields, including food preservation, cosmetics, antimicrobial agents, and bioremediation. In
this study, we identified a new Siroducing yeast specieStarmerella riodcensisGT-

SL1R, which was isolated from honey. This yeast strain demonstrates the potential to
produce SLs, and its production performance was further evaluated under different
cultivation conditions. Specifically$. riodocensisGT-SL1R was cultivated wter varying
carbonto-nitrogen (C/N) ratios to investigate its metabolic response and SL production
capacity. At a high C/N ratio of 100, the yeast produced nearly 30 g/L of SL after 7 days,
compared to 18 g/L at a low C/N ratio of 25, while biomass actatron was significantly
reduced. Transcriptomic profiling revealed a global metabolic shift under nittogiéed
conditions, with approximately 500 genes upregulated and more than 500 downregulated.
Genes involved in cell cycle regulation, DNA replicati ribosome biogenesis, and
ergosterol synthesis were strongly repressed, suggesting growth arrest. In contrast, key SL
biosynthetic genesCYP52M1, UgtAl, UgtB1l, Aand Sble and the transportéviDR were

highly induced, along with genes related to g uptake and recycling. These findings
demonstrated tha®. riodocensigeprogrammed its metabolism under nitrogen limitation,
suppressing growth and redirecting resources toward SL biosynthesis. Thus, this
transcriptomic data provided insights for optiing glycolipid production at an industrial
scale.

Keywords: Biosurfactant, C/N ratio, Sophorolipid producti@tarmerella riodocensjs
Transcriptomics
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RECOMBINANT ARSENITE OXIDASE ( aioA & aioB) FROM Thiomonas cuprina
COMPARATIVE INSIGHTS INTO NATIV E AND SYNTHETIC GENE

CONSTRUCTS

Mahesh MannacharajuSoichiro Tanakhand Naoko Okibk*

!Department of Earth Resources Engineering, Faculty of Engineering, Kyushu University,
Fukuoka, Japan.
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Abstract:
Arsenic catamination is a major global concern linked to cardiovascular, neurological, and

carcinogenic risks. Microbial arsenite oxidation, a key biogeochemical process, transforms
the toxic arsenite [As(lll)] into the less toxic arsenate [As(M)hiomonasspecis are
important arsenite oxidizers frequently detected in arseniccontaminated environments. In this
study, we performed comparative sequence alignment and phylogenetic analysiaioAthe
and aioB genes fromThiomonas delicataDSM 16361, followed by congiction of a
synthetic plasmid (pRSFDuét:aioAl aioB) and heterologous expressiondacherichia coli

BL21. In parallel, the nativaioA (~2600 bp) andioB (~600 bp) genes were P&inplified

from Thiomonas cuprindSM 5495, cloned into pRSFDuetl, and eegsed irE. coli and
purified using NiINTA column. SDSPAGE confirmed ~90 kDa (AioA) and ~i3 kDa
(AioB). Kinetic analysis of the synthetic system, AioA exhibited aaVof 36 + 2
pmol/min/mg and a Kk of 280 + 25 pM, while AioB showed a nx of 1.1 + 01
pmol/min/mg and a k of 102 + 30 uM. In the nativ&. cuprinaderived expression system,
AioA exhibited a \hax of 41 £ 5 pmol/min/mg and a 4 of 330 £ 85 uM, while AioB
exhibited a Whaxof 1.1 + 0.1 pmol/min/mg and anof 102 + 30 uM.

Thiomonas cuprina DSM 5495 Arsenite Oxidase (AO) PCR Cloning of A“e%ﬁ Oxidase
As(lll) M aioA ) 8B pag
As (‘") \ 5,000 bp- - S, ) s,) %:aloA
As(V - ®
As (V) Alod “ ) 3,000 bp 2553 bp "
== - Sizo : 94KDa 5 2 » 2,000 bp- g ; 7
: » s L@ Size : 32 kD. M - _“

B e i 1,000 bp- = 3
e ssdadd 596 bp
” 500 bp-

PRSFDuet-1 (3829bp)

F 30
5 y ; | - S
g ' « ‘ « E. coli DH5a
§ = AioA:pRSFD-1:BL21 Ni-NTA column E. coli BL21
& 1 y - AioB:pRSFD-1:BL21 \ —
% AioAB:pRSFD-1:BL21 A
- - N— Q @
As-lil (M) 4
Enzyme Kinetics Purification of AO Expression of AO Transformatlon of Aio plasmld
Figure.l.

Workflow of Cloning, Expression, and Characterization of Arsenite Oxid#e# (& aioB)
from Thiomonas cuprina.
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UPCYCLING OF CHICKEN MANURE FERTILIZER INTO PROLINE BY

ENGINEERED HALOPHILIC Halomonas elongat&CELL FACTORY
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Abstract:

Previousdy, we succssfully developedan engineered halophilidalomonaselongataHNG

( eetABC:mCherryproBmiAC aputA with H. elongata OUT30018 background)which
overproduces and accumulatesproline (Pro)instead of ectoine as an osmolyBecause
glutamate is a precurséor Pro biosynthesis, thmutantH. elongataGlutamic acid Over
Producing (GOP) strain was used as a host to generate an imptoveldngataPro-
producingcell factory We found that the resulting. elongataH N 1 0 ectABE:mCherry
proBniAC aputAwith H. elongataGOP genetic background) coulolerate higher levels of
salt stress than the previously developealongataHN6. With faster and better growtH,
elongataHN10 cultures produced more Pro thidn elongataHNG6 in a shorter cultivation
time, makng them a better candidate as a-praeducing cell factoryFurthermore, to address
a significant environmental problem causedttwy poultry industrywe developed simple
alkaline hydrolysis method to convert nitrogéch chicken manure (CM) fertilizemto
media suitable for culturing. elongataHN10. Since Pro is useb a feeding stimulant in the
aguaculture industry. elongataHN10 could be further developed into a fich singlecell
ecdeed, therebgnhancinghe sustainability of the poultrfeed, and aquaculture industries.

o 1.2 - 125

“7 m 25%cm T 7 3 6w n=3

1 ® 125%Cm ‘ e {1 O Al

104 . _ = = [ 6B s
— n=3 -
E | + BA0 B o ok

o0 R

8 0.8 I =
30 | £ 75+
> - : ) =
Q - -~ 46.6
= ® = Rk
© 0.4 4 “
Q b
£ 5
8 e 254 206

0.2 S 155

U . H
27 12 24 1oﬂ
0.0 T T 0 — ==
0 12 24 36 48 2.5% CM 1.25% CM
Time (hours)

Figure 1.
Effect of chicken manure (CM) hydrolysate concentrations ind&kived media on the
growthandintracellularosmolytes accumulation oH. elongataHN10 strain

A. Growth curve oH. elongataHN10 grown in medianade from 1.25% or 2.5% w/v CM
hydrolysates. Both media also include 6% w/v NaCl.

B. Profiles of major osmolytes id. elongataHN10 cultures shown in A.

Glu, glutamate; Ala, alanine; GB, glycine betaine; Pro, proline.
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TAILORING PHOSPHITE DEHYDROGENASE FOR A HIGHLY EFFICIENT AND
ROBUST NAD(P)H COFACTOR REGENERATION SYSTEM
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Abstract:

Biocatalysis has the potential to transform the chemical, pharmaceutical, and energy
industries. Dehydmpenases are particularly valuable biocatalydise to their high
enantioselectivity and substrate specificilowever, their dependency on costly NAD(P)H
cofactors has limited their larggeale application. Cofactor regeneration systems provide an
effective solution by producing a catalytic pool of NAD(P)H for bioconversions.

Phosphite dehydrogenase (PtxD) is a promising enzyme for NAD(P)H regeneration
due to the substantial change in the free energy of the reaction. However, its strict NAD
specificity and susceptibility to salt and organic solvents limit its practical applications. To
overcome these limitations, we engineered a thermotolerant PtxDRedstoniasp. 4506
(RsPtxD) by substituting five residues (CysiH#178) in the @erminus ofb 7trand of the
Rossmansfold domain via sitedirected mutagenesis. The resulting RsP8i3* mutant
exhibited significantly enhanced catalytic efficiency with NADP, high thermostability, and
strong tolerance to organic solvents when bound to NADP. Tarohtsakresistant variant,
we cloned a PtxD from the marine cyanobacter@yanothecesp. ATCC 51142 (CGPtxD).
Compared with previously reported PtxDs;RikxD showed high resistance to salts such as
Na‘, K", and NH" up to 1.5 M, as well as high tolerce to organic solvents when bound to
NAD™. Overall, these findings highlight engineered and naturally obtained PtxD variants as
robust tools for NAD(P)H regeneration and broaden the potential of PtxD in biotechnological
applications.
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HIGH -TEMPERAT URE UPCYCLING OF POLY(3-HYDROXYBUTYRATE -CO-3-
HYDROXYVALERATE) BY A NOVEL Actinomadurasp. SCNSB
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Abstract:

Poly(3-hydroxybutyrateco-3-hydroxyvalerate) (PHBV) is a biodegradable plastic with
applications in food packaging and biomedicine, but its slow degradation under landfill and
conventional composting limits environmental implementation. Héghperature
composting using thermophilic oxborganisms offers a solution. In this study, strain 93 was
isolated from soil samples as a potential PHBgrading bacterium. Based on 16S rRNA
gene sequencing, the isolate exhibited 98.19% similarityA¢inomadura adrarensis
ACD12. Wholegenome anakis revealed that strain 93 represents a novel species,
designated\ctinomadurasp. SCNSB, as supported by low digital DNNBNA hybridization

(dIDDH = 25.40%) and average nucleotide identity (ANIb = 80.07%) values. Genome
annotation further confirmed the ggence of extracellular shabainlength (SclPHA)
depolymerase genes, which are associated with PHBV biodegradation. Functional assays
conducted at 50 °C demonstrated a maximum clear zone of 28.0 £ 2.9 mm on PHBV agar
plates. Similarly, PHBV films in samerged culture exhibited a weight loss of 50.4 + 4.7%.
Comparison of degradation efficiency among different media revealed that the degradation
rate was higher in YP medium than in MSM medium, regardless of the C/N ratio. Moreover,
the crude sePHA depoymerase exhibited optimal enzymatic activity (0.27 + 0.01 U/mL) at
pH 9.0 and 50 °C. Overall, these findings estabhstinomadurasp. SCNSB as a novel
thermophilic bacterium with strong enzymatic potential for efficient PHBV degradation. This
strain ofers significant promise for biological recycling and upcycling of PHBV under high
temperature composting and landfill conditions, contributing to sustainable management of
biodegradable plastics.

Keywords: Actinomadurasp., Thermophilic enzyme, Closémbp supply chain,
Thermophilic actinomyces
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CAPTURING VIRAL DIVERSITY AND ADAPTATION THROUGH

METAGENOMICS
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Abstract:

Viruses exist as complex, genetically diverse populations. Understanding this vast genetic
diversity is a fundamental challenge in virology. Unbiased metagenomics emerged as an
important method that can capture this spectrum of the viral diversity. This presentation
showcases two applications of metagenomics, demonstrating its versatility adiesntdi
levels of virus populations. First, at the population level, we mined human -gbotane
sequencing data from Thai individuals to discover and characterise the diversity of
anelloviruses. This work revealed a unique and previously unreported faputs
anelloviruses, significantly expanding the known human anelloviruses in Thailand. Second,
we used deep sequencing to track the adaptation of SARS2 during propagation in
different cell lines. We showed that the virus is highly and readily abpand can generate

cell line-specific mutations. These two works collectively demonstrate the power of
metagenomics for studying microbial diversity at multiple levels.
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Abstract:

Accelerating natural product research requires overcoming the challenge of fragmented and
heterogeneous data scattered across chemical, biological, and taxonomic domains. This study
tackles that barrier by constructing a comprehensive knowledge draplurtifies diverse
dataset8 including chemical structures, bioactivity profiles, taxonomic hierarchies of source
organisms, protein targets, and chemical classificalion® a single, interconnected
framework. By organizing these complex relationshipg graph enables more efficient
exploration, pattern recognition, and hypothesis generation, ultimately streamlining the
discovery of bioactive compounds and their potential therapeutic targets. The graph captures
hierarchical and relational dependencies support the prediction of natural product
bioactivity against human singf@otein targets. Knowledge graph embeddings were
generated for its capacity to represent complex relational patterns. Model evaluation focused
on predicting bioactivity for previgsly unseen chemical structures, achieving an accuracy of
65.70%, which increased to 73.68% with the incorporation of contextual embeddings. These
findings demonstrate the potential of integrating fragmented data into a unifiedbgisguh
framework, emplsizing the value of hierarchical and relational information in enhancing
predictive performance. This research lays the groundwork for future developments in
computational bioactivity discovery of natural products.
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Abstract:

Sincethe concept of Tissue Engineering using cells and scaffold materials was proposed by
Robert Langer in 1993, various cell integration techniques have been reported. However, the
technologies to date have focused on "construction of tissue structures"vandohdeen

able to "reproduction of functional tissues" the most important aspect. This is mainly due to
the fact t hat cells are particles with a di
necessary for tissue structure construction. Howevéhneifscaffold material increases, eell

cell interactions are inhibited, and cells cannot interact with each other. Conversely, when
scaffold material is reduced, tissue structures cannot be formed and cell aggregates are
formed, and it is difficulttoconstuct ti ssues with diameters of
internal cell necrosis. To solve this dilemma and realize the "creation of functional tissue
constructs,” it was necessary to innovate with cell integration technology based on a
completely new prinple.

To solve this dil emma, we discovered new
that means cells and materials interacted each other to fabricate tissue constructs
cooperatively. Nanaized scaffolds formed on the cell surfaces inducedcedllladhesion
and integration of multiple cell types, and then the scaffolds grown to microscopic sizes, and
the adhered cells on the scaffolds proliferated to cover the scaffold surfaces. The mierometer
sized grown scaffolds induced the elasticity and molecoiigentation to control the cell
orientation and differentiation to fabricat:
will be powerful technology to fabricate functional tissue constructs for implantation in
biomedical applications, constructiof cultivated meat in foodech applications and drug
assessment in pharmaceutical applications.
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ALLELIC VARIATIONS AND GENE CLUSTER MODULARITY ACT AS NON -

LINEAR BOTTLENECKS FOR CHOLERA EMERGENCE
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Running title: Evolutionary bottlenecks of pathogen emergence

Abstract:

The underlying factors that lead to specific strains withispecies to emerge as human
pathogens remain mostly enigmatic. The diarrheal disease cholera is caused by strains from a
phylogenetically confined group within the Vibrio cholerae species, the pandemic cholera
group (PCG), making it an ideal model system tackle this puzzling phenomenon.
Comprehensive analyses of ovi8 4/0Ocholerae genomes, including novel environmental

isolates from this study, reveal that the species consists of eleven groups, with the PCG
belonging to the largest and located with lineage shared with environmental strains. This
hierarchical classification provided us with a framework to unravel theewaotionary
dynamics of the genetic determinants associated with the emergence of toxigenic V. cholerae.
Our analyses indicatiat this phenomenon is largely dependent on the acquisition of unique
modular gene clusters and allelic variations that confer a competitive advantage during
intestinal colonization. We determined that certain Pi86ociated alleles are essential for
sucessful colonization whereas others provide alim@ar competitive advantage, acting as

a critical bottleneck that clarifies the isolated emergence of PCG. For instance, toxigenic
strains encoding neRCG alleles of a) tcpF or b) a sextuple allelic exgfgamutant for

genes tcpA, toxT, VG 1 V@& 7 8bT and ompU, lose their ability to colonize the intestine.

Interestingly, these alleles do not play a role in the colonization of newly stablished model
environmental reservoirs. Our study uncovers théugiomary roots of toxigenic V. cholerae
offering a tractable approach for investigating the emergence of pathogenic clones within an
environmental population.

Keywords: Pathogen emergenceVibrio cholerae/ modularity / population genomics /
allelic varation / environmental reservoirs
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AMELIORATIVE EFFECTS OF Lactobacillus paracasdiSOLATED FROM

MALAYSIAN WATER KEFIR GRAINS ON SPATIAL LEARNING AND MEMORY

OF D-GALACTOSE -INDUCED AGING MICE
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Abstract:

Neurodegeneration is characterized by a progressive decline in brain function, often
associated with aging, and manifests as cognitive impairments. Without timely intervention,

the loss ofneur ons contri butes to disorders such
emerging as neuroprotective agents that modulatdrgirt communication and systemic

health through the gtiirain axis. This study aimed to evaluate the neuroprotective effects o
Lactobacillus paracasej a probiotic strain isolated from Malaysian water kefir grains, on
neurodegeneration in-Balactoseénduced aging mice. Aging was induced in mice using D
galactose, followed by lontgrm administration of. paracaseiHBUAS52231a t 10 (1 ow
dose) an dosd) CFU. Behavigrah analysis was performed using the Morris Water

Maze test, while biochemical assays assessed antioxidant activities, oxidative stress markers,
and preinflammatory cytokines. Higlldose L. paracasei HBUAS52 2 3 1 (10 CF L
administration significantly improved memory and learning abilities {igalactosenduced

aging mice compared to thedalactose andlod o s e (10 CFU) group. Bi
showed restoration of antioxidant activities, including ghitate (GSH) and superoxide
dismutase (SOD), while oxidative stress markehydroxynonenal (4HNE) and nitric oxide

(NO) were reduced in the hippocampus, frontal cortex, and colon of aging mice treated with

10 C E.paraxdseiHBUAS52231. Systemic primflammatory cytokines TN} a n d

IL-1b were signifi cantdbsg graup compased ®dhedalactoseh e hi
group. The therapeutic effects bf paracaseiHBUAS52231 were dosdependent, with

higher doses yielding greater benefits. These foglimghlight the potential df. paracasei
HBUAS52231 as a probiotic therapy for agimjated neurodegenerative conditions by
modulating oxidative stress and inflammation.

Keyword: Aging, neuroinflammation, neurodegenerationg&actose, probiotic
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AUTOMATED CENTRIFUGAL MICROFLUIDIC PLATFORM FOR DRUG
SCREENING

Yi-Chen Ethan Li

Department of Chemical Engineering, Feng Chia University, Taichung 407102, Taiwan
e-mail: yicli@fcu.edu.tw

Abstract:

Drug screening is a critical step in drug development dratnpaceutical research. In eell
based assays, cells are exposed to compounds at varying concentrations to evaluate cellular
responses and determine the effects of the compounds. A concentration gradient allows
cultured cells to grow under different compdulevels, expediting the analysis of dose
dependent effects. However, conventional gradient generation is typically performed
manually, making the process labotensive and time&onsuming. Microfluidic technology
addresses these challenges by enabling dcreening in miniaturized systems that enhance
efficiency, sensitivity, and reduce reagent usage and operational time. Centrifugal
microfluidics, in particular, harnesses disk rotation to drive fluidic operations such as
pumping, metering, and mixing¢laieving automation with a simple, legost motor without

the need for complex pumping systems. In this study, we present a centrifugal microfluidic
platform designed for automated drug screening. The device featureszartevarchitecture,
including an mnner disk with branching channels to generate concentration gradients and an
outer disk for cell culturing, which facilitates periodic medium exchange through rotational
control. In summary, the proposed platform enables rapid formation of concentration
gradients and automated cell culture maintenance, offering aeffestive and efficient
solution for highthroughput drug screening.
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ADAPTIVE QUORUM SENSING REWIRING IN Vibrio campbelliSUPPRESSOR
MUTANTS: IMPLICATIONS FOR AQUACULTURE AND ONE HEALT H
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nguan JetwanrfaPimonsri Mittrapargarthorrt*

Division of Biological Science, Faculty of Science, Prince of Songkla University, Hat Yai,
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Abstract:

Vibrio campbelliiis a luminous marine bacterium responsible for larval mortality in shrimp
hatcheries, causing serious aquaculture losses. This study investigated motility regulation and
the emergere of spontaneous suppressor mutations in flagellar regulator mutants. Deletion
of flrA, flrC, and flrAflrC abolished swimming motility and reduced biofilm formation.
Remarkably, spontaoeu s suppr ess o rfirCnunmtddragh bdckgmunds o
regained motility despite retaining the original deletions. Genomic and transcriptomic
analyses revealed secondary mutations in quorum sensingaéQ&jiated genekixO, luxR

luxP, ihfA, motY), which rewired regulatory networks governing motility, biofilm, and
secretion systems. Some suppressor strains exhibited multiple flagella, altered morphology,
and misregulation oflhF, suggesting disrupted flagellar placement. These mutants also
showedincreased susceptibility to lytic phages and variable bioluminescence. Collectively,
the findings demonstrate adaptive QS rewiring as a compensatory strategy for flagellar
regulator loss, underscoring the evolutionary flexibilitvofcampbellii Beyond guaculture
relevance, this study provides broader insights into the adaptive potert#iriaf species,
including human pathogens, and contributes to a One Health understanding of microbial
persistence and virulence evolution in marine environments.

AflrA

AflrC AflrAAfIrC

Figure 1.
Comparison of flagellar structures in wiigpe (WT) and mutantsiflrA, flr@,
odIrAgdlrC) of V. campbelliHYO1. WT exhibits a sheathed polar flagellum (A),
while mutants show altered or absent flagellaEB
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PHYCOCYANIN -LOADED HIERARCHICAL MICRO/NANOFIBROUS

MEMBRANE FOR GUIDED BONE REGENERATION

SeChang Kim}2 Da-Bin Kim,® Won-Kyo Jung-?3*

'Research Center for Marine Integrated Bionics Technology, Pukyong National University,
Busan 48513, Republic of Korea

’Marine Integrated Biomedical Technology Center, The National Key Research Institutes in
University, Busa 48513, Republic of Korea

3Major of Biomedical Engineering, Division of Smart Healthcare, Pukyong National
University, Busan 48513, Republic of Korea

*e-mail: wkjung@pknu.ac.kr

Abstract:

Bone tissue possesses an inherent regenerative capacity; elegsitihe repair of defects
associated with osteoporosis, osteosarcoma, and congenital deformities remains challenging.
Biomaterials such as hydrogels, 3D scaffolds, and nanofibrous scaffolds have been developed
to deliver bioactive compounds and promdiene healing. Here, we evaluated the
cytotoxicity, alkaline phosphatase activity, and mineral deposition of ME3T8ells treated

with phycocyanin (PC) derived fro®pirulina maximaand further assessed its effects on the
expression of osteogenic protammarkers including osteocalcin and osteopontin. Next, PC
was incorporated into poly lactic acid and sodium alginate micro/nanofibrous membrane
using emulsion electrospinning, and hierarchically structured membranes were constructed
with atelocollagen isotad fromParalichthys olivaceusThe microstructural architecture and
physicochemical properties of the fabricated fiborous membranes were characterized using
scanning electron microscopy (SEM), Fourier transform infrared spectroscogR)FX-

ray diffradion (XRD), and water contact angle analysis. vitro, the hierarchical
micro/nanofibrous membranes demonstrated favorable cytocompatibility, maintained
cytoskeletal integrity, and induced mineral depositionvivo, implantation into calvarial

bone defets followed by micreCT and histological analysis at 12 weeks confirmed
significantly enhanced bone regeneration. These results indicate that PC loaded hierarchical
micro/nanofibrous membranes are promising candidates for bone regeneration applications.
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THERAPEUTIC EFFICACY OF FUCOIDAN-LOADED GELATIN/OXIDI ZED
CARBOXYMETHYL CELLUL OSEHYDROGELS IN ACCELER ATING WOUND
HEALING
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'Research Center for Marine Integrated Bioflieshnology, Pukyong National University,
Busan 48513, Republic of Korea
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Abstract:

Hydrogels are advanced wound dressings that sustamist microenvironment and enable
localized delivery of bioactive agents. We engineered a fucdadated gelatin/oxidized
carboxymethyl cellulose hydrogel (GOC/F) and evaluated its cytocompatibility, bioactivity,
andin vivo efficacy. The prepared GOC/F drmpgels exhibited favorable water retention and
biodegradability, and demonstrated cytoprotective activity against oxidative stress by
reducingintracellular reactive oxygen species (ROB)rthermore, hydrogels reduced LPS
induced nitric oxide (NO) prodtion in RAW 264.7 macrophages and significantly increased
HDF cell migration.In vivo evaluation in a futthickness ICR mouse model demonstrated
that GOC/F5 promoted faster-epithelialization and greater collagen deposition, resulting in
superior woundealing. Collectively,liese resultsupport GOC/F5 as a promising candidate
for hydrogel dressings itlhe repair of skin defects.
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SUPPRESSION OFPseudomonas aeruginoSa&RULENCE AND BIOFILM

FORMATION BY CIPROFLOXACIN -LOADED ZNO@LIGNIN@CHITOSAN
NANOPARTICLES
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Abstract:

The rapid development of antimicrobial resistance (AMR) in bacterial infections leads to
increased mortality and reduced treatment efficacy, emphasizingetite for alternative
antimicrobial strategies. Chitosan, a biocompatible and biodegradable biopolymer, has
antimicrobial activity and serves as an effective antibacterial coating by damaging bacterial
membranes. On the other hand, lignin, the most abundastvable aromatic biopolymer,

has great potential for novel material applications due to its chemical versatility and
biodegradability. In this study, ZnO@lignin nanoparticles (NPs) were synthesized, coated
with chitosan, and used to efficiently load adeliver ciprofloxacin (CIP).In vitro CIP
release was highly pidependent, reaching 90% at pH 2.0 and decreasing to 45% at pH 5.6,
40% at pH 7.4, and 30% at pH 10 over 150 hours. The antibacterial, antivirulence, and
antibiofilm effects of ZnO@lignin, ZnO@nin@chitosan, ZnO@lignin@chitosan@CIP,
and lignin were tested againftseudomonas aeruginasa@mong the tested samples,
ZnO@lignin@chitosan@CIP NPs showed the strongest antibacterial and antibiofilm activity
and significantly reduced virulence factoms¢luding protease, pyocyanin, and pyoverdine.
Scanning electron microscopy further revealed a marked decrease in biofilm formation with
ZnO@lignin@chitosan@CIP compared to the other formulations. In conclusion, this study
highlights ZnO@lignin@chitosan@REINPs as a promising multifunctional antibacterial
agent with significant potential for addressing bacterial infections.
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FUNCTIONAL ANALYSIS OF AROMATIC AMINO ACID TRANSPORTER GENE
aaaTON ANTIMICROBIAL RESISTANCE IN Pseudomonas aeruginosa
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Abstract:

Pseudomonas aeruginoss a multidrugresistant opportunistic pathogen capable of
surviving diverseenvironmental stresses through efflux pumps, detoxification systems, and
chemical transporters. Amino acid transporters have recently been recognized for roles
beyond nutrient uptake, particularly in stress adaptation. In this study, the physiological
function of the aromatic amino acid transporter geaaa() was examined using knockout

and complementation approaches, verified by sequencing. Plate sensitivity assays revealed
that theaaaT-knockout strain exhibited pronounced sensitivity to paraquat @g)peroxide
generator, while complementation restored resistance, underscoring the aal@Toh PQ
tolerance. Strains with ectopp@aTexpression from a pBBR vector displayed growth defects
compared with both wildype and knockout strains, though significant differences were
observed under exposure to other oxidative agents, including hydrogen peroxide, cumene
hydroperoxide, sodium hypochlorite, andebhylmaleimide. Antibiotic susceptibility testing

by disk diffusion showed that tlemaT-knockoutstrain was more susceptible to ciprofloxacin

and norfloxacin, but exhibited modestly increased resistance to cefepime, with no substantial
changes to most other antibiotics. Collectively, these findings demonstrateaghdt
contributes tdP. aeruginosdolerance against oxidative stress and modulates its susceptibility
to specific antibiotics, especially fluoroquinolones. TargetiagT may therefore represent a
promising strategy to sensiti aeruginosao existing antibiotics and enhance therapeutic
efficacy.
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DISTRIBUTION OF Vibrio spp. IN RELATION TO WATER QUALITY IN THE
SONGKHLA LAKE BASIN, THAILAND
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Abstract:

Songkhlalake basin is an important brackish water ecosystemhaildnd supportingboth
biodiversity and aquaculture. Environmental changes and human activities affect water
guality and the spread &fibrio spp which are associated withbriosis in aquatic animals

and severe infections in humai$is study investigted the occurrence dibrio spp. using

the most probable number (MPN) method and examined correlations with water quality
parameters. Isolates were identified using selective media, multiplex PCRilddo
vulnificus and MALDITOF MS for other specie§Vhile V. vulnificuswas not detected/.
albensisand otheWibrio species were present. Bacteahundanceorrelated with elevated
ammonia, nitrite, and organic matter, along with variations in pH, salinity, and temperature.
These findings provide bdsee data onVibrio ecology in the Songkhla lake basin and
underscore the importance of water quality monitoring to reduce risks for public health and
aguaculture.
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Abstract:

Invasive fungal infections (IFIs) caused Gyndidaand Aspergillusspecies remain a major
cause of morbidity and mortality worldwide.oventional diagnostics are often slow or
insufficiently sensitive, underscoring the need for rapid and accurate tools. We developed a
hybrid platform that combines multiplex PCR with a lateral flow assay (LFA) dipstick to
detect fungal DNA from clinical pecimens. The assay targeted the internal transcribed
spacer region at genus and species levels, @dhdida glabrata Candida krusei and
Aspergillus terreuss proofof-concept species. Amplicons labelled with biotin, digoxigenin,

or TAMRA were capturedon antibodycoated LFA strips and visualised using gold
nanoparticles. A total of 203 clinical samples from suspected IFI cases were evaluated against
EORTC/MSGERC criteria. Analytical testing with spiked blood demonstrated detection
limits of 51 100 CFU/nk.. Clinical evaluation showed high specificity (99.4%) and predictive
values (>90%), though sensitivity was moderate (47.8%) due to challenges in fungal DNA
extraction from blood. Interestingly, fungal DNA was detected in several cuagative

fluids, but the clinical significance of these results remains to be established. This PCR
enhanced LFA shows strong potential as a rapid diagnostic platform for IFls. Improved
extraction protocols may further enhance sensitivity and facilitate clinical trandiatiearly

fungal diagnosis.
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Staphylococcus aureuBDERIVED EXTRACELLULAR VESICLES PROMOTE
PATHOGENICITY OF Pseudomonas aeruginosa
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Abstract:

Staphylococcus aureuand Pseudomonas aeruginosare the most comon pathogens
isolated from chronic wounds; however, the synergistic interaction between these two
pathogens mediated by extracellular vesicles (EVs) is unknown. Here, we investigated the
effect of EVs derived frons. aureugSaEVs) on the pathogenicity 8. aeruginosaThe
fusion of SaEVs withP. aeruginosamembranes was observed using lipophilic fluorescent
dye. Protein composition in SaEVs andPinaeruginosavith or without SaEVs was analyzed
using LGMS/MS. Human keratinocytes and murine macroph&fidines were used for cell
infection. Biofilm formation and gene expressionRofaeruginosareated with and without
SaEVs were evaluated by crystal violet assay anetirmal PCR. Fusion between SaEVs and
P. aeruginosawas confirmed. The lipopolysacaide (LPS) biosynthesis protein iR.
aeruginosawas increased after the SaEV treatment. SaEVs promote LPS production, biofilm
formation, and the expression of polysaccharide polymerizagiated genes. SaEMeated
P. aeruginosgpromoted epithelial ceinvasion and reduced phagocytosis by macrophages.
Proteins related to host cell colonization, immune evasion-paatjocytosis, protein
translocation, and iron uptake were identified in SaEVs. In conclusion, SaEVs promote the
pathogenicity ofP. aerugisaby enhancing LPS biosynthesis, biofilm formation, epithelial
cell invasion, and impairment of macrophage uptake.
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Abstract:

Human activities threaten the environment by realizing multiple and various compounds such
as metal(loid)s, hydrocarbons, and pesticides. The aquatic environment, particularly coastal
marine areas are among the main exposed ecosystems because they oetammants

inputs from both the land and the sea.

Microbial communities exhibit exceptional functional capabilities to thrive in the
presence of contaminants, being able to transform metal(loid)s, and degrade organic
compounds under aerobic and anaeratdnditions using a variety of electron acceptors.
However, despite the accumulated knowledge on the microbial mechanisms involved in
contaminants resistance, transformation and degradation it is still a challenge to predict the
effect of contaminants omicrobial communities and ecosystems as well as to implement
effective microbial based bioremediation strategies.

Microbial ecology approachgdased on high throughput sequencipgvide the
opportunity to gairuseful informationat multiple biologi@al scales (from the community to
the population, including the cell and the gene), and at several levels (local, regional, and
global). Our investigations at global scale have demonstrated the difficulties in obtaining a
global pattern specific to a contaration while microbial taxa were identified as specialist at
regional and local scale. Such observation paves the way for the development of microbial
indicators that can be used for reporting the ecological status of an ecosysdtenmg in a
new era m the field of microbial ecology: microbial ecotoxicologyhe presentation also
discuss the significant understanding gained on the mechanisms underlying microbial
assembly process and dispersion in metal(loid)s contaminated areas, the coalescence
mechamsms in lanesea continuum, and the identification of ecotypes in oxic/anoxic
oscillating according to tidal cycles. As much useful information gained to help for
establishing microbial tools for managing and monitoring microbial resources with the aim of
preserving ecosystem services.
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Abstract:
Nicotinamide mononucleotide (NMN) presents significant therapeutic potential against
agingr el ated conditions, such aomsistént antl stiomge r 6 s

pharmacological effectsNMN, a precursor of NAD is synthesized through the salvage
pathway by converting nicotinamide with the help of nicotinamide phosphoribosyl
transferase (NAMPT). In this study, we engineered a recombinaimt sfrgscherichia coli

by introducing theHomo sapiengenesNAMPT, phosphoribosyl pyrophosphate synthetase 1
(PRPS), and PRPS2 Using these metabolically engineeréd coli strains, NMN was
produced intracellularly in a higtell-density bioreactor viaeftbatch cultures employing
different feeding strategies (exponential feeding andstaitl feeding). The highest NMN
concentration, 19.3 g/L, was achieved within 28 h, with a dry cell weight of 117 g/L. NMN
production was confirmed through liquid chromatg@rymass spectrometry analysis.
Furthermore, continuous cultivation of recombin&ntcoli at various dilution rates in a
bioreactor enhanced NMN productivity beyond that of-batch cultures. This approach
offers a coskffective strategy for largegcae NMN production while maintaining high
quality and yield.
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Abstract:

Poly(3-hydroxybutyrateco-3-hydroxyhexanoate) (PHBH) is amarinebiodegradable
polyhydroxyalkanoate (PHA) with increasing relevance as a sustainable alternative to
conventional plastics. This study presents a cradgte life cycle assessment (LCA) of
PHBH production in Taiwan, using crude palm oil (CPO) eedrfrom Thailand and
Malaysia. The system boundary includes CPO production, CPO transport, fermentation in a
400-m3® fermentor (0.63 kd®HBH/kgCPO), and extraction (80% recovery). The LCA
incorporates both experimental data, i.e., fermentation condaiath®xtraction recipes, and
practical assumptions for operational details that are typically not reported in the literature
but are based on established industrial practices, including air compression, liquid transfer,
centrifuge efficiency, and other ¢dal process parameters. Additionally, a model
incorporating theoretical oxygen transfer and utilization in fermentation is developed and
considered in the LCA to quantify emission sensitivity to oxygen demand. Results show that
PHBH extraction is the laggt carbon hotspot, contributing 37% of the total global warming
potential (GWP) in the Base case (12.040®@eq/kgPHBH), due to high electricity
demand for aeration and agitation. The Base/@MJHRR provides the GWP of 11.31 kg
COeq/kgPHBH, a 6 % reduain. Substituting Malaysian CPO significantly reduces
emissions to 9.05 kGO.eq/kgPHBH, owing to a tradeff between biogenic carbon flows
(CC-B) and landuse change emissions (€@©C). Renewable energy integration, including
solar electricity and biomassteam, further reduces GWP to 7.57C@eq/kgPHBH,
achieving a 16.4 % reduction from the fodslsed baseline. Notably, PHBH extraction is
dominated by materiaklated CGF emissions, particularly from surfactants and NaOClI,
highlighting the importare of chemical selection in downstream processing.
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EFFICIENT PRODUCTION AND CHARACTERISTICS OF BIOBASED AND
BIODEGRADABLE POLYHYDROXYALKANOATES FROM OIL PALM WASTES
Kumar Sudesh

School of Biological Sciences, Universiti Sains Malaysia, 11800 Benan
e-mail: ksudesh@usm.my

Abstract:

Plastic waste has become a serious global problem. A recent study indicated that large
guantities of microplastics are accumulated in oceans, and these then enters our food chain.
Various measures have been implememtetduce plastic pollution, but the problem keeps
growing. Polyhydroxyalkanoates (PHA) is one of the promising alternatives that has been
identified to substitute nehiodegradable petroleutrased plastics. PHA can be efficiently
biosynthesized by certaibacteria from sugars and vegetable oils. Malaysia is the second
largest producer and exporter of palm oil. The palm oil industry generates eisothycts

that can be used as levost feedstock for the largeale production of PHA. In addition,

huge amants of underutilized palm biomass such as the fronds and old oil palm trunks are
potential feedstock for PHA production. Currently, efficient microorganisms that have been
genetically modified are used to produce various types of PHA from both sugacsisand
derived from the palm biomass. The characteristics of these PHA can be controlled by
adjusting the molar fractions of the monomer units in the copolymer. Rigid, soft, flexible
and/or PHA with different opacity can be produced for various applicatiinally, to

further reduce the cost of producing PHA, a unique biological recovery process has been
developed which employs insects such as mealworm to extract and purify the PHA granules
from the bacterial cells. These processes are being scaled upeafehsibility studies are
ongoing in collaboration with industry.
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Poly(3-hydroxybutyateco-3-hydroxyhexanoate)
(PHBHXx)

Figure 1.
Chemical structure of PHA copolymer and an example of its application.

© The 37 Annual Meeting of the Thai Society for Biotechnology and International Conference (TSB2025)
101



OB 0005
TSB2025

y in Action

SORGHUM STEM JUICE VALORIZATION TO PRODUCE BIOETHANOL.:

PROCESS SIMULATION AND LIFE CYCLE ASSESSMENT

Jutima Tantrakogl Aye Myat Theint Kyaw? Penijit SrinophakuRAnusith Thanapimmethé,
Maythee Saisriyoot Khemmathin Lueangwattanapofignd Nutchapon Chiarasumfan
IMaster of Engineering Program in Sustainable EnenglyResources Engineering, Faculty
of Engineering, Kasetsart University, Bangkok, Thailand

2Department of Chemical Engineering, Faculty of Engineering, Kasetsart University,
Bangkok, Thailand

*e-mail: fengnpc@ku.ac.th

Abstract:

The increasing globademand for renewable raw materials has intensified interest in
bioethanol as a versatile chemical feedstock. This study adopts an industrial ecology
perspective to valorize sorghum stem juice, a-\@lue agricultural byproduct associated

wi t h T hfarmitirerinddsérys Although limited utilized, it contains fermentable sugars
that render it a promising substrate for bioethanol production. Two process scenarios were
evaluated, the first utilized a mixture of sorghum stem juice and sugarcane moldskes,

the second relied solely on molasses, a conventional feedstock. Process simulation was
conducted using Aspen Plus V14 to optimize the bioethanol production pathway, achieving
an ethanol purity of 95%. In parallel, a life cycle assessment (LCA) wdsrmped to
evaluate the environment al Il mpacts of both
expanding biebased sector. The LCA was conducted using a ctadjate approach and a
functional unit of 1 kg of bioethanol. The results indicated that dhatitzation of sorghum

stem juice and sugarcane molasses had more environmental benefits, with a global warming
potential (GWP) of 5.71 kgCf@q, compared to 8.42 kgG€y for the molassesnly
pathway. The major environmental impacts were primarily atiidh to the reliance on
nonrenewable energy sources in Thailand and the sugarcane cultivation stage.

Pathway I: Molasses

Wood pellets fuel

ETHANOL Life

Cycle
~ Bioethanol
+ ‘

Assessment
(LCA)
Pathway II: Sorghum stem juice Molasses
(SST)

Sorghum stem

Sorghum

Figure 1.
Bioethanol production pathways from sorghum and molasses for LCA
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A NOVEL DESIGN OF IN TERMITTENT WATERWHEE L CARBON FIXATION
BIOREACTOR

Mei-Chen Kq' Le-Vi Yang! Yan-Yu Chen'*

Department of Chemical Engineering, National Chung Hsing University, No. 145, Xingda
Rd., South Dist., Taichung, 40227, Taiwan (R.O.C.)

*e-mail: annayyc0707 @dragon.nchu.edu.tw

Abstract:

This study introduced waterwheetype bioreactor for lovenergy carbon fixation. A wheel

with biofilm-loaded blades swept intermittently through a shallow nutrient pool, promoting
efficient gasliquid contact. This design converted gravitational potential energy into kinetic
energy, reducing dependence on external pumps and lowering capital costs. Computational
fluid dynamics simulations were used to assess the following operating variables: blade
number (8, 16, or 32 blades), rotational speed (0.1, 1, or 10 rpm), and dyastée€l cris,

1 c¥/min, or 1 cn¥/h). Gastrajectory plots for the 8 16-, and 32blade wheels (Fig. 1e)

revealed that under identical speeds and flows, tHeldde wheel produced richer collision

paths than the others. A gas distribution analy$ishe 16blade wheel (Fig. 1d) further
indicated that the internal contact area decreased when the speed exceeded 10 rpm,
suggesting enhanced mixing and residence time near bioactive surfaces at modest speeds.
Operating at 410 rpm with a gas feed of 1 éhmin concentrated more than 50% of the
airflow in and around the wheel. This condition ensured frequerbighbn encounters on

blade surfaces. The operating window that balanced mixing efficiency and energy use with
minimal energy demand was adopteddobsequent biological validation experiments.

(@,

wOutsida the wheal Inside the wheel
_®
L0 1
T 40
D]
<

0

5 I | 1

o

01 1 10 100 01 1 10 10 01 1 10 100
Rotating speed {rpm)
1 om’h 1 emmin 1emifs

Figure 1.
CFD simulation results diagram of fluid behavior: (a) 8 blades, (b) 16 blades, and (c) 32
blades. (d) The fluid area contact with thelll&de in the statistical charts of the results of
wate wheels.
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BACTERIAL CELLULOSE: GENOME ANALYSIS OF STRAINS PRODUCING
CELLULOSE FROM SUCROSE

Toshiharu Yakushi,Morio Ishikawa? Naoto TonoucHi*

Yyamaguchi University, Japan

2Tokyo University of Agriculture, Japan

3 Bio-Polymer Research, Japan.

*e-mail: naoto.tonouchi@outlook.jp

Abstract:

Some kinds of acetic acid bacteria produce large amounts of cellulose, called bacterial
cellulose (BC). This cellulose is known as nata de coco (Figure (a)). @hifose has the
ultrafine network structure (Figure (b)) and the unique properties such as high purity, high
strength, high water retention and biocompatibility. At present, it is used practically as a
speaker diagram and artificial skin, however, itiparted to be used widely in industry.

(b)

Figure 1.
(a)Bacterial cellulose produced in the static culture (nata de coco). (b) Ultrafine network
structure of bacterial cellulose.

Bio-Polymer Research (BPR) was a project to construct an industrial production
system of bacterial cellulose. In this project, we have many isolated and mutant strains for
efficient production of cellulose from sucrose as the carbon source. In this stidygvth
information from the genome analysis of these strains will be preksaentduding the topics
below.

The first topic is characterization of the isolated strains. We have isolated four
efficient celluloseproducing strains from sucrose. These sgrdiave a common phenotype;
no oxidation ability of acetate or lactate, previously identified@stobacter xylinunsubsp.
nonacetoxidans However, through the several changes of the taxonomic system, re
identification of these strains was essential. Gem@nalysis revealed that these isolated
strains were close t&omagataeibacter xyius, but they should be classified as a new
species oKomagataeibacter

The second topic is about the levansucrase gene. Levansucrase (LS) is the
extracellular enzyme arttie key enzyme for sucrose utilization, but some of the mechanism
is still unknown. Two types of LS (Type | and Il) were reported in acetic acid bacteria, but
the distribution pattern is not clear. Actually, both types were reportédxyplinus Genome
analysis revealed that all the isolated strains have Type | LS, and no Type Il gene was
observed. Further, we have an-ti&ficient mutant strain (BPR3003D). A mutation was
found in the LS gene of the mutant (G101D). The effect of the mutation on the &enzym
activity will be discussed.
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ENHANCING BIOTRANSFORMATION OF CASSAVA PULP TO BIOMETHANE

WITH LIQUID HOT WATER AND MICROBIAL PRETREATMENTS

Saengmany Phommakoéd&uppanut VarongchayaktiWarinthorn SongkasifiPawinee

Chaipraseft*

!Biotechnology Progma, School of Bioresources and Techn
University of Technology Thonburi, Bangkok, Thailand

2National Center for Genetic Engineering and Biotechnology, National Science and

Technology Development Agendyathum ThaniThailand

*e-mail: pawinee.cha@kmutt.ac.th

Abstract:

Cassava pulp (CP), a major agmndustrial byproduct of cassava starch processing in
Thailand, contains high residual organic matter, making it a potential feedstock faanaer
digestion. However, much of its starch is trapped within the lignocellulosic cell wall, which
limits biodegradability. This study investigated two pretreatment strategies to improve CP
conversion: (a) liquid hot water (LHW) under optimized conditioasd (b) microbial
hydrolysis and fermentation of starchy lignocellulose usltagtridium manihotivorun€T4"

(CT4"), both aimed to disrupt the cell wall structure of CP and solubilized hemicellulose and
starch into saccharides as well as enhancing wl&itty acids (VFAs) production for
biomethane generation. Under the selected optimum LHW condition (186.67 °C and 6.97
min), glucose was released at 444 mghfdiy along with detectable amount of galactose,
xylose, L-arabinose and mannose. Inhibitory campds, including furfural and
hydroxymethylfurfural, were presented only at low concentrations (0.031 and 0.032 g/L,
respectively). Biochemical methane potential tests of Lptétreated CP showed a
biomethane yield of 328+2.59 mL/g VS and substrate degoadefficiencyof 75.0+2.28%,
representing a 35% improvement over untreated CP and reducing the anaerobic digestion
time from 22 d to 10 d. These results demonstrated that LHW was an efficient, cHeseical
pretreatment for enhancing CP biodegradabilitythe biological pretreatment, CP hydrolysis
and fermentation by CT4found only low sugar accumulation (0iZ124 mg/mL) but
generated substantial yields of acetic acid (00228 g/g VS) and butyric acid (0.29.32 g/g

VS). Subsequent methanogenesngtiagted with a syntrophimethanogenic consortium and

fed with the VFAsrich leachate, biomethane yielded of 325+3.94 mL/g VS, with a substrate
degradation efficiency of 66.8+1.79%; a 30% improvement compared to untreated CP. Both
LHW and CT4 effectively disrupted the CP cell wall, releasing starch that was readily
utilized and completely degraded. These pretreatment strategies significantly enhanced CP
conversion to biomethane in a shorter time thanpretreated CP. Overall, LHW and CT4
provide enviremmentally friendly and promising approaches for accelerating and improving
biomethane production in the cassava starch industry.
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EFFECTS OF THAI HERBAL EXTRACTS ON MITIGATING ALACHLOR -

INDUCED ER STRESS IN Saccharomyces cerevisiae

Pham Ngoc Nhi Huynt? and Choowong Auesukare&

!Department of Biotechnology, Mahidol University, Bangkok, Thailand

2Mahidol University The University of Osak&ollaboration Research Center for Bioscience
and Biotechnology, Bangkok, Thailand

*e-mail: choowong.aue@mabhidak.th

Abstract:

Alachlor is a chloroacetanilide herbicide used to control broad leaf weeds and annual grasses
in agricultural crops such as corn, soybean, and sorghum. Due to its intensive application,
alachlor has been detected in soil and water ressurorldwide at concentrations exceeding
safety limits. InNSaccharomyces cerevisjgarolonged exposure to alachlor has been reported

to result in increased reactive oxygen species (ROS) accumulation and the activation of
antioxidant defenses. This studymed to investigate the protective potential of three Thai
medicinal extracts, namelyissus quadrangularik. (CQ), Moringa oleiferaLam (MO) and
Mucuna pruriengL.) DC. (MP), in alleviating alachleinduced oxidative stress. Yeast cells
exposed to alddor and supplemented with ethanolic CQ, MO, or MP exhibited significantly
enhanced growth compared with untreated controls. Moreover, all three extracts markedly
decreased intracellular ROS levels compared with untreated controls, reflecting strong
antioxdant capacityThese findings indicate that ethanolic extracts of CQ, MO, and MP play

a protective role against alachioduced oxidative stress, likely through their antioxidant
and cytoprotective properties. Overall, our results highlight the potemtibese Thai herbal
extracts, particularly in ethanolic form, as natural candidates for mitigating herlridiaeed
oxidative damage

© The 37 Annual Meeting of the Thai Society for Biotechnology and International Conference (TSB2025)
106



.@m\.‘ . IE-0-043
TSB:202:

n Action

BIOFILM STRUCTURAL DIFFERENCES IN  Mycolicibacterium parafortuitum
IMPACT ON CELL COLONIZATION AND PYRENE DEGRADATION

Kallayanee Naloka Satoko Suzukf,Felipe Vejarand,Prinpida SonthiphantiNuttapon
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Department of Microbiology, Faculty of Science, Chulalongkorn University, Bangkok,
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2Agro-Biotechnology Research Center, Graduate School of Agricultural and Life Sciences,
The University of Tokyo, Tokyo, Japan

3Department of Biology, Faculty of Science, Mahidol University, Bangkok, Thailand
“Department of Microbiology, Faculty of Science, Chulalongkorn University, Bangkok,
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°Collaborative Research Institute for Innovative Microbiology, The UniversiTyo&f/o,
Tokyo, Japan

®Department of Engineering, Graduate School of Integrated Science and Technology,
Shizuoka University, Shizuoka, Japan
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Abstract:

Polycyclic aromatic hydrocarbon contamination poses a significant emeémtal challenge.

This study investigates the roles of biofilm architecture in pyrene degradation by
Mycolicibacterium parafortuitunstrains D3 and PO1. The rough colony D3 was isolated
from soil using fluoresceneactivated cell sorting, while the smootiolony PO1 was
obtained from a pyrerdegrading consortium. Although D3 and PO1 share 99.9% genome
identity and identical pyrene degradation genes, their degradation efficiencies differ
significantly. Under static and stress conditions (37°C, pH 6, 5% )Na@r 9 days, D3
achieved only 25% pyrene degradation compared to 72% by PO1. Genomic analysis revealed
variations in genes related to biofilm formation, including the NIpC/P60 family protein and a
putative FdhF/YdeP oxidoreductase. These genetic varsatimay impact protein function

and biofilm characteristics. High biofilm production in the rough D3 strain appears to inhibit
cell displacement, leading to lower pyrene degradation. Fluorescent 3D imaging and scanning
electron microscopy revealed that Brhed upwaregrowing, treelike biofilms, three times

taller than the flat, widespread biofilms formed by PO1. This hindered direct contact with
surfacecoated pyrene crystals and restricted cell movement. This research underscores the
critical influence & biofilm different architecture impact on cell displacement and the
efficiency of pyrene degradation bycolicibacterium parafortuitum
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GLUTAMATE -INDEPENDENT PRODUCTI ON OF POLY-2-GLUTAMIC ACID BY

Bacillus subtilisFSO3: MEDIUM OPTIMIZ ATION AND BIOMASS

VALORIZATION POTENTI AL
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Panaya Kotchaplaf*

linstitute of Biotechnology and Genetic Engineering, Chulalongkorn University, Bangkok,
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’Program in Biotechnolog Faculty of Science, Chulalongkorn University, Bangkok,
Thailand
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Institute of Biotechnology and Genetic Engineering, Chulalongkorn University, Bangkok,
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“Water Science and Technology for Sustainable Environment Research Unit, Chulalongkorn
University, Bangkok, Thailand

*Corresponding authoE-mail: panaya.k@chula.ac.th

Abstract:

Bacillus subtilisFSO3, a strain previously isolated from a traditional Teanented soybean

product, forms a distinctive slimy colony. Analysis of its extracellular polymeric substances
(EPS) confirmed that polg.g | ut a mi ®GA%x is thel mafjoo component. As a water
retenti ve biPGArzh fgrmentation nedien fro this strain has previously

been shown to retain soil moisture and improve the germination of waxy®weet Violet

F1). To better under st and &6A in@gdition toi ggnemict he p
characterization, we used a Plack&tirman expemental design to evaluate key factors

i nfl uencing b o tPGA syetHedis. Qur results bhowaed that cell turbidity, a
measure of growth, was significantly affected by glucose, yeast extract, and glutamic acid.
Ho we v-PGA production was inflenced by only two factors: glucose and yeast extract.

This finding is crucial as it confirms thBt subtilisFSO3 is aglutamate n d e p e-R@Ae nt o
producer, making its cultivation more ceadtective. Furthermore, the strain's ability to

utilize both gic 0 s e and PGA sythesis fsuggestsoits potential for valorizing
lignocellulosic biomass. These findings highlight the biotechnological significand® of
subtilisFSO3 and provide a basis for optPGAI zing
production.
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LIFESPAN EXTENSION MEDIATED BY METHIONINE METABOLITE
Masaki Mizunuma

Hiroshima University Japan
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Abstract:
Aging research is an extremely important issue not only for clarifying the mechanisms of
bi ol ogi cal aging, but also for understanding

aging research, eukaryotic model organisms sscyeast, nematodes, Drosophila, and mice
have been extensively studied. In fact, studies using these model organisms have led to the
identification of many lifespan regulators that the basic principles of aging. In particular,
insulin-like signals, oxidatie stress, and calorie restriction have been found to be factors in
the regulation of lifespan.

Recently, it has become clear that metabolites have other important roles in addition
to metabolism. For example, NADwhich is important for redox reactiortg&s been shown
to regulate aging through petsanslational modifications of proteins such as deacetylation.
Thus, elucidation of new functions of metabolites is an important issue in terms of both basic
and applied research.

We found that stimulating ghsynthesis of methyl group don®&adenosylmethionine
(SAM) extends lifespan in budding yeast. Specifically, since SAM is biosynthesized from
Met and ATP, the consumption of Met and ATP by high SAM production induces Met
limitation and activates AMideperlent kinase Snfl (energy sensor and longevity gene),
respectively.Interestingly,Sadenosylhnomocysteine (SAH), a competitive inhibitor of SAM
methylation reactions, extends lifespan in yeast@nelegansThis is because SAH induces
Met restriction andAMPK activation by enhancing SAM syntheskurthermore, inhibition
of TOR complex 1 (target of rapamycin) and induction of autophagy were observed, which
are lifespan extending effects reported for Met restriction. As described above, we found a
novel acivity of the metabolite, in which SAH behaves as a signaling molecule.

Hence, we are currently analyzing the health benefits of SAH in detail using yeast and
nematodes.
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STRATEGY FOR HETEROLOGOUS PRODUCTION OF NEW PEPTIDES BASED
ON GENOME MINING

Shinya Kalani
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e-mail: kodani.shinya@shizuoka.ac.jp

Abstract:

In recent years, genome mining has demonstrated that gene clusters for the biosynthesis of
lanthipeptides are widely distributed liacteria. To utilize these gene clusters, establishing a
method for producing these peptides is necessary. Our group has been performing
heterologousbiosynthesis ofribosomally synthesized and pdsinslationally modified
peptidegRiPP9 such as lasspeptides and graspetides using hosts sudkselserichiacoli.

In this presentation, will present successful examples of heterologous biosynthesisvof
peptidesin my laboratory Particularly, we have achieved heterologous production of
lanthipeptidesfrom biosynthetic gene clusters of bacteria that have not been screened so
much previously, such ddgedonobacteria and myxobacteYfaNotably, the myxobacterial
lanthipeptides, melittapeptindemonstrated strong and specific antibacterial activitynagai

the Grampositive bacteriunMicrococcus luteusl will present strategfor the heterologous
biosynthesis ohew peptide®eing undertaken in my laboratory.
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HARNESSING BIOTECHNOLOGY FOR ANTIMICROBIAL RESISTA NCE
SURVEILLANCE AND DETECTION: PATIENT TO ENVIRONM ENT;
GENOTYPING TO GENOME SEQUENCING

Hui-min Neoh

The National University of MalaysjiMalaysia

Abstract:

Antimicrobial resistance (AMR) is a global health challeng¢he 21st century. Morbidity

and mortality due to infections caused by AMR pathsgemch as methicillisresistant
Staphylococcus aureusand extendedpectrum betalactamase (ESBEproducing
Enterobacterales contribute significantly to the burdemliséase, especially in lewand
middleiincome countries. Development of antimicabi is mportant for treatment;
nonetheless, timely diagnostics and surveillance of both nosocomial and coynsoundes

of transmission will be crucial to stop transmission and might even prevent initiation of
infection. We started employing bemthnological sategies for AMRpathogen surveillance
and tracking in Hospital Canselor Tuanku Muhriz (HCTM), teaching hospital of the National
University of Malaysia from 2009. Our efforts successfully identified circulating and changes
of MRSA clores, outbreaks of ESBproducingKlebsiella pneumoniae, and the HCTM
hospital environmat microbiome. This initiatives now expanded to the community, with
investigatims into silent carriage of AMRathogens in marginalized migrant communities of
Klang Valley, Malaysia.
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GC-MS PROFILING OF Piper SarmentosumMPACT OF SOLVENT SELECTION

ON PHYTOCHEMICAL EXTRACTION
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Latift*

Department of Biosciences, Faculty of Science, Universiti Teknologi Male&84310 UTM
Skudai, Johor, Malaysia

*Corresponding author: nurzila@utm.my

Abstract:

Piper sarmentosumcommonly known as daun kaduk and a member of the Piperaceae
family, has been extensively studied for its diverse phytochemical properties usings variou
solvent extraction methods. This research highlights the findings froiM&@nalyses of
chloroform, methanol, and ethanol extractsPof sarmentosumemphasizing the role of
solvent type in profiling bioactive compounds. Chloroform extracts revealed key
phytochemical constituents such as myristicin, asarone, caryophyllene, and fatty acids, with
significant cytotoxic activity against chronic myelogenous leukemia (CML) K562 cells.
Methanolic extracts demonstrated the presence of phenolic and flavonoicbwadap
contributing to antimicrobial effects again8treptococcus mutanand Streptococcus
sobrinus along with biofilm inhibition. Ethanolic extracts, particularly from shdded
leaves, identified six vital essential oils, including asarone, and showgher yields of
phenolic (186 mg GAE/g) and flavonoid content (242 mg QE/g) compared to aqueous or
ovendried extracts. These findings emphasize the influence of solvent polarity and extraction
conditions on the qualitative and quantitative outcomesG&-MS profiling. This
comparative analysis of GBS data demonstrates the potential Rof sarmentosunas a
source of diverse bioactive compounds. By optimizing solvent systems, future studies can
refine the extraction process to maximize the therapeutiplicaions of these
phytochemicals.

Keywords: Piper sarmentosumGCGMS, K562, phytochemical, antioxidant, anticancer,
cytotoxicity, dental plaqueausing bacteria.
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BIOLOGICAL ACTIVITIES AND MECHANISMS OF DMC DERIVATIVES IN
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Abstract:

Natural compounds have attracted growing interest as potentialaaucier agents due to their
generally lower toxicity when compared with conventional chemotherapy. Among these,
2',4-dihydroxy-6-methoxy3',5-dimethyl-chalcone (DMC), a chalcone derivative extracted
from the seeds oByzygium nervosu. Cunn. ex DC., has shown promising acdncer
activities. In this study, DMC was structurally modified by introducing an acryloyl functional
group to enhance its artancer potential. The most notable compound is DMC modified
with a single acryloyl group, designated as-g4icryloyloxy DMC, or la, which
demonstrated potent cytotoxicity g€= 2.49 + 0.39 uM) and significant activity against
HCT116 human colon canceells (IGo = 1.14 + 0.09 uM). The anticancer drug osimertinib
which also contains a functional group similar to thatlaf 1a exhibited approximately
1.83fold lower cytotoxicity but 1.3%0ld greater activity against HCT116 colon cancer cells
(osimertinb 1Csp = 1.36 + 0.08 and 1.54 + 0.09 uM, respectively). Mechanistic investigations
revealed that treatment witha effectively activated the extrinsic apoptosis and autophagy
signaling pathways before cell cycle progression. These findings suggesathassesses
enhanced anttancer efficacy and provide insights into the underlying signaling mechanisms,
supporting the development of more effective therapeutic agents for colon cancer.
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Ecklonia cavaEXTRACT -INCORPORATED SILVER NANOPARTICLES: DUAL

THERAU PETIC POTENTIAL AS BIOFUNCTIONAL AGENTS WITH IN VIVO

INSIGHTS IN ZEBRAFISH MODEL

Ningrum Tri Purwa2 Nam-Gyun Kim!2 TaeHee Kim?*Won-Kyo Jungd-?4*
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University, Busan 48513, Republic of Korea
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63349, Republic of Korea

“Research Center for Marine Integrated Bionics Technology, Pukyong National University,
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*e-mail: wkjung@pknu.ac.kr

Abstract:

Green synthesis of nanomaterials has gained increasing attention as an alternative to
conventional chemical synthesis. In this study, silver nanoparticles (AgNPs) were synthesized
using green approach with phlorotannich Ecklonia cavaextract, wheh is known for
excellent biological activities, such as dbdcterial and ambxidant activities. As the
therapeutic efficacy of AgNPis highly dependent on particle size, controlling synthesis
condition is crucial for biomedical applications. To optienparticle size, response surface
methodology (RSM) with BosBehnken design was applied, analyzing the role of pH, silver
precursor concentration, and phlorotannin concentration. A total of 15 experimental
combinations were generated through #®hnkenmodel. The optimal conditions of 5.15
mM silver nitrate, 5.56 mM phlorotannin, and pH 11.69 yielded particles with a predicted
size of 37.19 nm. Antibacterial activity was evaluated through minimum inhibitory
concentration assays, showing variable effact®ss microbial strains, with values ranging
from 64 to 1,024 pg/mL. Biofilm inhibition tests revealed the strongest activity at 1,024
pg/mL, whereas lower concentrations often reduced or negated the inhibitory effect,
indicating a strong concentratialgpendent response. EGRNPs did not exhibit toxicity in
zebrafish at concentration below 25 pg/mL. Furthermore, -BGRPs demonstrated
significant antioxidative activity at 185 pg/mL and protective effects against H202
indcued cell death and lipid perdstion at 525 pg/mL. In conclusion, EGRgNPs exhibit

dual antibacterial and anxidative activities. Their potential for biomedical application is
promising, although careful attention to concentration is essential due tedejmsedent
cytotoxicity.
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INVESTIGATION OF THE ANTIOXIDANT ACTIVITY OF A SELECTED

COMPOUND DERIVED FROM Curcuma comos&ROXB. IN Saccharomyces cerevisiae
Trin TangnararatchakKitAnyaporn SangkaewApichart Suksamrafn Chulee Yompakdéé
Department of Microbiology, Faculyf Science, Chulalongkorn University, Bangkok

10330, Thailand

’Department of Chemistry and Center of Excellence for Innovation in Chemistry, Faculty of
Science, Ramkhamhaeng University, Bangkok 10240, Thailand

*e-mail: chulee.y@chula.ac.th

Abstract:

Excess reactive oxygen species (ROS) can cause oxidative stress, damaging macromolecules
and organelles like mitochondria, and contributing to chronic diseases such as cancer,
cardiovascular, and neurodegenerative disorders. Exogenous antioxidant sugtiement
helps neutralize ROS, preventing cellular dam&gecharomyces cerevisigean excellent
eukaryotic model for studying oxidative stress due to its highly conserved-regiaatory
pathways with higher eukaryoteSurcuma comosdoxb. is an abundarsource of many
bioactive compounds. This study aimed to screen and evaluate the antioxidant activity of pure
compounds derived fror@. comosaUsing DPPH and ABTS assays to screen compounds
with in vitro antioxidant activity, ASCY181 showed the highesti@idant activity among

thirteen compounds tested with 70.13% and 81.9% in the DPPH and ABTS assays,
respectively. To further investigate timevivo antioxidant capability, intracellular ROS levels

and cell viability in wildt y p e sod2dnutammt yeastwere measured. ASCY181
significantly protected the wiltipe strain from HO.-induced oxidative stress by markedly
reducing intracellular ROS | evel ssod2rhutante v er |,
strain, where only a slight reduction in ROS Isvevas observed. Taken together, our
findings indicate thaBOD?2is crucial for the protective role of ASCY181 against oxidative
stress. Nonetheless, whether ASCY181 engages additional mechanisms contributing to its
antioxidant activity remains to be integmted.
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BACTERIAL COMMUNITY STRUCTURE AND DIVERSITY IN AGRICULTURAL
SOILS ACROSS NORTHEAST THAILAND
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Chulalongkorn University, Bangkok 10330, Thailand

*e-mail: Pakkawan7716@gmail.co(Rakkawan Kamolklang)

Abstract:

Northeastern Thailand depends heavily on agriculture as a key economic activity, with major
crops including rice, sugarcane, cassava, rubber, and maize. However, the region faces
multiple challenges, including limited water resources due to geographic conditions
unpredictable annual rainfall, and saline sandy soils. These factors have led to the widespread
and intensive use of agrochemicals to maintain crop productivity. Each crop species can
shape soil bacterial communities through unique root exudates andpine interactions,

while variations in soil type, salinity, and water availability further modulate bacterial
diversity. This study used 16S rRNA gene gPCR and sequencing to profile soil bacterial
communities from 52 agricultural sites across eight gialgc zones, and to investigate
crop soili bacterial community interactions. NMDS analysis revealed four distinct
geographic groupsProteobacteriaDominated (n=16)AcidobacteriaRich (n=15), Mixed
Balanced (n=17), and Extrertnique (n=4), with core phal including Proteobacteria
Acidobacteria Actinobacteria Firmicutes andBacteroidetesGenusdevel analysis showed
functional signatures?roteobacteriaDominated zones harbor&hndidatus Koribacteand
Rhodoplanegnitrogencycling specialists)AciddacteriaRich areas includeMassilia and
Sphingomonadale§phosphatesolubilizers and biocontrol agents), MixBalanced systems
contained versatileAcidobacteriales while ExtremeUnique sites featured sdtilerant
Gammaproteobacterieand plartbenefical Rhizobiales Soil physicochemical properties
varied widely, with 67% of samples showing suboptimal pH (<6.0) and most with low water
content (<15%). Environmental vector analysis identified total nitrogen as the primary driver
of bacterial community sticture f = 0.022). These distinct functional groups suggest that
the characterized bacterial communities may serve as a foundation for developing bacterial
communitybased management strategies. Future research investigating bacterial inoculants
and cultvation practices that promote these beneficial taxa could potentially contribute to
improved soil health and agricultural productivity in Northeast Thailand.
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TARGETED GENOME EDITING IN Pleurotus ostreatu$JSING PRE-ASSEMBLED
CAS9 RIBONUCLEOPROTEIN AND SPLIT -MARKER DONOR DNA TEMPLATE
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Abstract:

Until recently, the improvement of commercial mushroom strains has relied primarily on
traditional breeding methods, which are both tenasuming and labeantensive. In this
study, we employed a plasmicee genome editing approaching Cas9 ribonucleoprotein
(Cas9 RNP) to induce targeted gene mutation®leurotus ostreatysone of the most
commercially valuable edible mushrooms. Specifically, a-gssembled Cas9/sgRNA
complex designed to target tipgrG gene was introduced into rigal protoplasts derived
from the wildtype monokaryotic strain PC9. This treatment produced mutant strains resistant
to 5fluoroorotic acid (5FOA). Sequence analysis of genomic PCR products confirmed the
presence of small insertions and deletions atdhgeted locus. These findings demonstrate
that Cas9 RNfnediated mutagenesis could be used for molecular breedifgadstreatus

and potentially in the other species of edible mushroom. Moreover, successful gene
disruption through sphimarker donor DNAtemplate using the Cas9 RNP technique was
achieved in the wildype PC9 strain. This approach effectively addresses the limitations
associated with NHEdeficient strains in traditional genargeting studies and may expand
the applicability of precise geme editing in diverse nemodel agaricomycetes.
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SCALABLE AND GREEN BIOPROCESSES FOR ZWITTERIONIC
BIOSURFACTANT PRODUCTION USING MIXED LIGNOCELLULOSIC
RESIDUES UNDER ALKALINE FERMENTATION

Nichakorn Khonde®', Khantharot Ditchdt Natcha RuamyatTuangtip Jaramai Anawin
Junsawany and Ekawan LuepromcHai

Department of Natural Resources and Environment, Faculty of Agriculture, Natural
Resources and Environment, Naresuan University, Phisanulok, Thailand

2Center of Excellence in Microbial Techngkpfor Marine Pollution Treatment (MiTMaPT),
Department of Microbiology, Faculty of Science, Chulalongkorn University, Bangkok,
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*e-mail: nichakornk@nu.ac.th

Abstract:

To advance scalable and sustainable biosurfactant production, this studgpddven
integrated green bioprocess combining efficient zwitterionic biosurfactant production with
environmentally friendly downstream operations. An alkaliphilic bacterium was cultivated in

a stirredtank fermenter using mixed lignocellulosic residuesasstrates. The production
medium comprised two agiindustrial lignocellulosic wastes serving as both carbod
nitrogen sources, together with Na CO as an
conventional medium components. The modified substrate composition resulted in a
threefold increase in biosurfactant yield and an eightfold reduction ilumezbst compared

with the Horikoshi medium using a single residue. Green downstream processes were
implemented for biosurfactant recovery, purification, and concentration, including (i) acid
precipitation, (i) freezarying, (iii) spraydrying, (iv) hybid saltingout and de
micellization, and (v) evaporation. These bioprocesses were successfully scaled up from
laboratory to pilot scale, utilizing a 1,500 L stirrethk fermenter with an 800 L working
volume. The productivity of zwitterionic biosurfactanexceeded 6 g/L, and recovery
efficiencies across all downstream processes remained above 80%. Lignin, identified as the
major residual impurity, was consistently recovered at concentrations above 5 g/L. The
combined biosurfactanignin fractions were fomulated into ecdriendly agents for agro
environmental applications. A biosurfactdignini citric acid formulation achieved 96% and

82% removal of Cu and Cr from industrial wastewater sludge, respectively. Meanwhile, a
biosurfactaritlignini vegetable oilformulation acted as an effective bioherbicide, causing
biomass reductions of 91% and 92%Imdax procumbenk. andDactyloctenium aegyptium

(L.) Willd., respectively. This integrated bioprocess demonstrates a scalable and sustainable
strategy for wastealorization and the production of based products for agricultural and
environmental applications.
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BIOSYNTHETIC REGULATION AND BIOLOGICAL ACTIVITIES OF UV -
ABSORBING COMPOUNDS IN CYANOBACTERIA

Hakuto Kaggama

Meijo University, Japan

e-mail: kageyama@meija.ac.jp

Abstract:

Cyanobacteria are found all over the Earth, including extreme environments such as salt lakes
and deserts, and they have unique molecular mechanisms to adapt to various environmental
stresses. UVabsorbing compounds, which are biosynthesized in response to UV radiation
stress, are one of the important compounds in the survival strategy of cyanobacteria. Well
known U\-absorbing compounds in cyanobacteria are mycospbkimeamino acids
(MAAs) and scytonemin. In addition, we recently discovered noveladsbrbing oxylipin
compounds, saclipins, from a cyanobacterial strain endemic to Japan. It has been found that
the biosynthesis of UNabsorbing compounds in cyanobacteria is affected nigt mnUV
radiation stress but also by various environmental stresses. The physiological effects that
these UVabsorbing compounds can exert in cyanobacteria are an interesting research topic.
In this presentation, we would like to report on our researdm@megulatory mechanism of

the biosynthesis of MAAs and saclipins, as well as the useful effects of these compounds
from an applied perspective.
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THE APPLICATION OF R NA TECHNOLOGIES TO D RIVE INNOVATIONS IN

ANIMAL HEALTH
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2Animal Science, AgriScience, Department of Primary IndestiDutton Park QLD 4102,
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Abstract:
The human population continues to grawd ispredicted to approach 10 billion by 2050,
consequentlyhere is a parallel imperative that agricultural productivity must also iserea
adequately feed this number of people. In the past agricultural produghuishave largely
been achieved by expanding prodactiootprints. However there isincreasing focus of how
agriculture impacts on global sustainability in the contextliohate change, with methane
produced by ruminants iparticularlysharp focus. Notwithstanding their cultural importance
in many societies, the capacity of ruminants to convert low quality forage in areas otherwise
unsuitablefor food production suggesthey will have an enduring role in global food
security. A pattwvay forward while addressing these multiple juxtapositions would be to
addressthe losses in current production systems. Pests and diseases are major limiters of
livestock productivity and adekssing their impacts would provide a pathway to increased
availability of edible proteiin a sustainable manner

Where available, vaccines have clearly improved animal productivity. However, there
are many endemic and transboundary diseases for whiehtief and fit for purpose
vaccines are not available. The existing vaccilave mostly been developed using a
standardpipeline where the development of a vaccine is dependent on the capacity to isolate
and propagate the pathogen of interest. The aatetematuring of mRNA vaccines through
unprecedented investment due to the COX{fIDpandemic has provided an opportunity to
addressing the deficits in veterinanedicineand enablethe development aihore effective
vaccines formany livestock diseases.hls presentation will examine the capacity of RNA
based vaccination to improve the control of the transboundary disease, lumpy skin disease
virus (LSDV). It will describe how RNA platforms could be the pathway to the development
of an LSDV vaccine that ebkes has the capacity for differentiating infected from
vaccination animals (DIVA)DIVA capacity is an essential element for the eradication of
endemic diseases and control of exotic diseasesLIDV exampleserves aa blueprint for
how RNA technologis could provide the flexibility to develop effective vaccines for pests
and diseases that have proved recalcitrant to conventional vaccine development pipelines.
Theseproductivity gains aressentiat o ensur e t hat offthe fuwehawd d 6 s
equitableaccess to sustaingiproduced high qualitgrotein.
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RECENT PROGRESS AND PROSPECTS IN MOLECUW.AR GENETICS AND
APPLICATION OF MUSHROOM -FORMING FUNGUS, Pleurotus ostreatus
Yoichi Hond&"
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Abstract:

Mushroom forming fungi have been studied for edible and medicinal usesoaredof them

are cultivated allover the world. Most of the mushroom forming fungi belong to
basidiomycetes and have various lityles belonging to saprophytic, parasitic and symbiosis
forms; some of saprophytic fungi can degrade plant cell wall components including
recalcitrant aromatic polymer, lignin. These ligwiegrading whiteot fung have been a
focus of researctaiming for pretreatment of lignocellulosic resources for biorefinery and
degradation oenvironmental pollutants. Monmecently, there is a new trend away from the
traditional biotechnology that applies nmusom mycelium as eefsiendly bioresources to
producemycelial materials and meat alternatives. In this talk, recemress of molecular
genetics inan edible, medicinal, cultivated and whitg fungus,Pleurotus ostreatugoyster
mushroom) will be reviewed with an example of molecular breeding of spp@léars by
combining posggenomics and genamediting. Moreovera new approach to
wall engineeringdéd for sustainable myceli al

Keywords: genetic transformation, genome editing, CRISPR/Cas9, cell wall engineering.
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POTENTIAL APPLICATIONS OF Z-ISOMER-ENRICHED CAROTENOIDS IN
THE FOOD, COSMETIC, AND FEED INDUSTRIES
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Abstract:
Carotenoids are a class of naturally occurring pigments whose dietary gardses been
demonstrated to confer health benefits in humans. Moreover, carotenoids have diverse
applications across the food, cosmetic, and animal feed industries. As carotenoids contain
multiple conjugated double bonds in the molecule, a large numbgeahetric E/Z,
trans/ci9 isomers are theoretically possible. In general-Epitarotenoids are the most
prevalent geometric isomers in nature, exhibiting high crystallinity and low solubility in
various media, which leads to their low processing efficy and bioavailabilityln recent
years, technological developments to improve the processing efficiency and bioavailability of
carotenoids by means @isomerization have been gaining in importance (FigureZi).
Isomerization of carotenoids induces rsfggant alterations in their physicochemical
properties (e.g., solubility and crystallinity), resulting in enhanced processing efficiency and
bioavailability. Furthermore, several studies have shown thaZ-ikemerization improves
biological activitiesof carotenoids, e.g., aatiflammatory and anitancer activities as well
as skinquality improving action.This presentation outlines the recent advancements in
isomerization technology of carotenoids as well as tterpialapplicationsof materials rch
in carotenoidZ-isomers.

Microwave irradiation v |

s |
i@ (all-E)-Carotenoids
3 3 [
v | | | Catalytic treatment [ \
3 ‘ J 1oum_ |

‘ ‘ HO !H) [

| | J Z-lsomerization

Thermal treatment

Light irradiation Carotenoid Z-Isomers

High crystallinity

o]
L _on ®

‘ a
Natural Catalysts

R-N=C=S

Low solubility (Isothiocyanales) J \ 4 High solubility
O

E-Configuration R_S_S_R [O” ‘”7 =

: (Polysulfides) LB
N ® Low processing efficiency ® High processing efficiency p
® Low usability ® High health-promoting effects w/
® High stability ® High usability

Low pigmentation ® Low stability High pigmentation

efficiency efficiency

Figure 1.
Overview of carotenoid isomerization studies.
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MICROBIAL -BASED BIOINSECTICIDES, BIOHERBICIDES AND

BIOFUNGICIDES: A SUSTAINABLE APPROACH TO PEST, WEED AND DISEASE
CONTROL
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Abstract
Thailandés rich microbial biodiversity offe
reduang reliance on imported chemical pesticides. Our work focuses on the development of
microbiatbased bioproducts for managing insect pests, weeds, and plant diseases.
Beauveria bassianaBCC 2660 andMetarhizium anisopliaeBCC 4849, two
entomopathogenic uhgi, exhibited high efficacy against insect pests. A formulation
combiningB. bassianavith neem oil reduced whiteflyBemisia tabadipopulations by up to
86% over six months. As for culture degeneration observed in entomopathogenic fungi, target
of rapanycin (TOR) signaling was linked to attenuated conidiation and virulence against
insects inB. bassianaMicrobial secondary metabolites are important for insect pathogenesis
The genegks15 for polyketide biosynthesis, is necessary for conidiation veall formation,
antiphagocytosis and virulence. Comparative transcriptomes and metabolomes verified that
the gene was associated with production of various secondary metabolites, including
bassianolide, siderophores, tenellin, oosporein, and several ntifigde secondary
metabolites and cell wall remodelindl. anisopliae BCC 4849 also showed high
pathogenicity (8889%) against six pests under laboratory conditions., for example, spider
mite (Tetranychus truncatjssweet potato weevilGylas formicariuy and oriental fruit fly
(Bactrocera dorsalis In development of bioherbicides, eblhsedColletotrichum siamense
TBRC 12768 andPhoma multirostratal BRC 12769causedo0i 98% disease incidende a
broadleaf weedat 1520 days after inoculation. By consta secondary metabolites from
Lasiodiplodia theobroma&BRC 15112 induced wilting and collapse of treated weed plants
within three days. Biofungicides includirigichoderma Bacillus subtilis and Streptomyces
effectively inhibited pathogens responsibbe foot and stem rot in durian, anthracnose, and
sooty mold in crops such as coffee and ylardy bean. Our data support the potential of
microbial bioproducts to enhance sustainable agricultural practices in Thailand.

Keywords: Bioinsecticide; Bioherbidle; Biofungicide; Biological control; Entomopathogen;
Metabolome; Transcriptome
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Abstract

Cassava shows ample genotype variability in morphological traits under varying soil
moisture. Understanding these responses is key to improving drought tolerance. We
investigated the responses of seven dyighding Thai cassava varieties by aimingstody

their plasticity and acclimation to drought. These genotypes include Rayong 11 (R11),
Kasetsart 50 (KU50), Huay Bong 60 (HB60), Kasetsart 72 (KU72), Rayong 72 (R72),
Rayong 7 (R7), and Rayong 9 (R9). Herein, cassava plants were planted underieagisus

of drought stress, from wellatered (80% field capacity [FC], estimated at 72% w/w) to
severely stressed levels (7020% FC, corresponding to 63%18% w/w, respectively) for

22 days, released to-veatering condition (72% w/w) for 15 days. At 8ays after planting

under welwatered conditions, R11 had a larger canopy, while KU50 and HB60 had fewer
leaves. To account for early differences, relative growth rates across moisture levels were
used to build doseesponse curves. The results showedirdis genotype responses in leaf
number, plant height, stem length, and leaf abscission. KU72 and R72 displayed complex
trends, with steady leaf production and stem elongation until growth plateaued. HB60 and
KU50 maintained leaf numbers even under drougtitl was less responsive to moisture
changes, while R9 showed steep declines at low %FC, confirming susceptibility. KU72 and
R72 slowed growth only at supogptimal levels (7080% FC), indicating saturation limits.
Upon rewatering, all genotypes exceptlR#&covered, reinforcing its drought sensitivity. Key
plastic traits were root dry mass, stem dry mass, andleabtratio. Overall, KU50, R72,
HB60, and KU72 were droughblerant, while R9, R11, and R7 were less tolerant. These
findings identify critich moisture thresholds and the limited benefit of excess water, guiding
cassava breeding for drought resilience.

© The 37 Annual Meeting of the Thai Society for Biotechnology and International Conference (TSB2025)
126



,Q\/m"\k: . AB-0-008
TSB:2025

n Action

BIOMASS PRODUCTION OF in vitro Microchirita involucrata ROOTS AND

EVALUATION OF BIOLOGICAL ACTIVITY OF ROOT CULTURE EXTRACTS

ELICITED WITH EL ICITORS

Adsadayu ThonnondahgOnrut Inman, Anupan KongbangkefdApinun Limmongkor*
Department of Biochemistry, Faculty of Medical Science, Naresuan University, Phitsanulok,
65000, Thailand
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*e-mail: apinunl@nu.ac.th

Abstract:

Microchirita involucratais a plant from the Gesneriaceae fantiyat produce secondary
metabolites with antioxidant and antimicrolpabpertiesThis study aimed to optimize auxin
hormone treatments for enhancing root biomass and evaluate the biological activity of culture
medium extract under elicitor conditions. Roots were cultured with Ir¢laleetic acid

(IAA), 1-Naphthaleneacetic acidNAA) and Indole3-butyric acid (BA) at varying
concentrations of 0.5, 1.0, 2.0 and 4.0 mg/L, whitethyl jasmonate NieJA) and
cyclodextrin (CD) served as the elicitor. TLC and HPLC were used for metabolite profiling,
and antioxidant activity was measured vi@TS assay. Roots treated with 4 mg/L IBA
produced the highest biomass (6.11 + 0.75 g). Elicitation led to medium color changes and
intensified TLC bands. HPLC revealed major peaks aR85nin retention time, indicating
enhanced metabolite accumulation. BB assay showed significantly increased antioxidant
activity in IBA-treated roots under elicitor treatment. This study demonstrates that optimized
hormone application can effectively promote root biomass and bioactive compound
production inM. involucratg supporting potential industriapplications.
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Abstract:

Ozore depletion has increased the amount of solar UV radiation reaching the Earth's surface,
leading to a growing interest in naturally occurring photoprotective compounds found within
ecosystems. One promising group of 4d8feening compounds is mycospoririee amino

acids (MAAs), known for protecting cells by converting harmful UV energy into heat,
without generating reactive oxygen species. Most known MAAs are currently produced by
cyanobacteria, particularly extremophilic types that thrive in harsh envanaismThis study

aims to provide insights into the production of MAAs by exploring the evolutionary
relationships and diverse gene cluster arrangements involved in MAA biosynthesis among
extremophilic cyanobacteria. We observed the accumulation of MAAm fumique
xerophilic, halophilic, and thermophilic cyanobacteria by modulating environmental
conditions such as desiccation, salinity, and thermal stress. By understanding the genetic and
environmental factors that influence MAA biosynthesis, this resesupiports the use of
cyanobacteria in sustainable strategies to produce naturaktdéning compounds for many
biotechnological applications.

Biosynthetic geneclusterof [ {1

mycosporine-like amino acids

NN 1 L

Photoprotective compounds . -

Figure 1.
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GELLING AGENT -FREE TEMPORARY IMMERSION MICROPROPAGATION
OF LABISIA PUMILA : A COST-EFFECTIVE APPROACH

Nurnadiah Roslaft

'Forestry Biotechnology Division, Forest Research Institute Malaysia (FRIM), Malaysia
*e-mail: nurnadiah@frim.gov.my

Abstract:

The sustainable commercial production of medicinal plants requires propagation systems that
are bothcostefficient and scalable. This study presents a micropropagation protocol for the
valuable Southeast Asian medicinal herébisia pumila(L. pumilg using a temporary
immersion system (TIS) in combination with gelling agémee nutrient media to imprev
production efficiency. The method involves the cultivation of explants in liquid nutrient
media without solidifying agents, which are periodically immersed briefly in an automated
temporary immersion system to ensure maximum uptake of nutrients antrgenath

limited incidence of hyperhydricity.. pumilahas traditionally been multiplied by seeds or
vegetative cuttings, which are timand labowintensive, limiting their suitability for large

scale production. Compared to conventional geflettiert media micropropagation, this
gelling agendfree TIS protocol lowers material costs by eliminating agar and reduces
handling time, hence decreasing labor costs. In order to overcome these further, a
comprehensive cost analysis of plant micropropagaticutfn tissue culture was conducted,
taking into account reagent components, water and electricity usage and labor wages relative
to in vitro activities excluding fixed costs such as laboratory infrastructure and equipment.
The primary expenses were to tr@dl labor for plantlet transfer and electricity consumption,
particularly during sterilization and growth stages. Uniformity and quality check between the
immersion cycles was maintained by standard immersion time, regular inspection of the
explant conditbon which together minimized contamination and physiological abnormalities
even in the absence of a gelling agent. Of most importance is that gellingfesgenttrient

media was costffective and scalable, offering a feasible and practical system for the
sustainable production and conservatioh.ghumila
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ANTIFUNGAL ACTIVITY OF Priestia aryabhattaiPTKU-123 CRUDE EXTRACT
AGAINST Fusarium spp. ASSOCIATED WITH DURIAN DIE -BACK DISEASE

James KonkowNisit Watthanasakphuban, Paiboon Tunsagool*

Special Reswrch Incubator Unit of Fermentomics, Department of Biotechnology, Faculty of
Agro-Industry, Kasetsart University, Bangkok, Thailand

*email: paiboon.tu@ku.ac.th

Abstract:

Durian Qurio zibethinuy produdion is increasingly threatened by fungal pathogens,
including Fusariumspp., that was recently discovered to be implicated irbdak disease.
Sustainable alternatives to synthetic fungicides are urgently required. This study investigated
the antifungabotential of crude metabolites producedRijestia aryabhattastrain PTKU

123. The bacterial isolate, maintained on nutrient agar, was fermented i¥Beutaai broth,

and metabolites were recovered through acid precipitation and ethanol extractida. Cru
extracts were profiled using thlayer chromatography (TLC), which revealed bands with Rf
values consistent with lipopeptide fractions, as confirmed by ninhydrin and iodine staining.
Antimicrobial efficacy was assessed using the poison food techryairest-usariumspp., a
pathogen isolated from diseased durian tissue and validated by morphological da$d¢dS
identification. The crude extract significantly inhibited fungal growth in a concentration
dependent manner, with complete inhibition achieae5 mg/mL. These findings highlight

P. aryabhattai PTKU-123 as a promising biocontrol candidate for durian disease
management and provide a foundation for further purification and characterization of its
antifungal metabolites.
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BIOLOGICAL PROPERTI ES OF ALKALINE LIGNIN EXTRACT FROM LONGAN

PEEL FOR COSMETIC APPLICATION

Kittiya Phiguntong, Jidapha Tingi® "

lnterdisciplinary Program of Biotechnology, Multidisciplinary and Interdisciplinary School,
Chiang Mai University, Chiang Mai, Thailand

’Depatment of Chemistry, Faculty of Science, Chiang Mai University, Chiang Mai, Thailand
3Center of Excellence in Materials Science and Technology, Chiang Mai University, Chiang
Mai 50200, Thailand

*e-mail: jidapha.tinoi@cmu.ac.th

Abstract:

Longan peel is aignificant byproduct generated in large quantities during the processing of
longans. It has been found to contain lignin, an essential component with biological
properties. The purpose of this study was to extract and apply lignin as a cosmetic ingredient
Lignin was extracted from the longan peel using an alkaline extraction method under
autoclave conditions. A dark brown alkaline lignin powder was obtained, with a yield of
approximately 2.7% and a purity of 82.21%. The lignin particle size distribiaioged from

340 to 460 nm and had a granular shape. FTIR analysis confirmed the typical polyphenolic
structure of lignin with guaiacyl enrichment and the presence of carbonyl grdies
antioxidant properties of alkaline lignin were investigated using DRRtH ABTS assays.

The results showed that the lignin extract exhibited good antioxidant activity, with 1C50
values of 14.84 + 0.15 and 7.31 £ 0.23 pg/mL, respectively. Moreover, alkaline lignin
exhibited tyrosinase inhibitory activity of approximately 5@% a concentration of 1.52
pg/mL, corresponding to 2.46 = 0.56 mg KAE/g extract in kojic acid equivalents. The cell
cytotoxicity of lignin was investigated using the MTT method using the L929 fibroblast cell.
The results demonstrated that cell viabilitgrsficantly decreased, with an IC50 of 19.41
pa/ml. This research indicated that alkaline lignin extract from longan peel possesses potent
antioxidant activity andremarkable tyrosinase inhibition, suggesting its potential as a
cosmetic ingredient in skioare formulations. However, it remains necessary to assess
cytotoxicity at higher concentrations further.
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FUNCTIONAL STUDY OF Litopenaeus vannameALPHA -2-MACROGLOBULIN

AND WHITE SPOT SYNDROME VIRAL PROTEIN TARGETS IN RESPONSE TO
WHITE SPOT SYNDROME

Kittisak Chawichan!, Saengchan Senapit) Tipachai VatanavichatpBunyarit

Meksiriporrt, Sirikwan Ponprateép”
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2Fish Health Platform, Centef Excellence for Shrimp Molecular Biology and

Biotechnology (Centex Shrimp), Faculty of Science, Mahidol University, Bangkok, Thailand
3National Center for Genetic Engineering and Biotechnology (BIOTEC), National Science
and Technology Development Agen@ySTDA), Pathum Thani, Thailand

“Research Unit in Stem Cell Innovation and Tissue Engineering, Srinakharinwirot University,
Bangkok, 10110, Thailand

SDepartment of Chemistry, Faculty of Science, University of Srinakharinwirot, Thailand

* Corresponding abbr. sirikkwanp@g.swu.ac.th

Abstract:

Alpha-2-macroglobulin (A2M)is involved in several immune pathways, such as the blood
clotting system, phagocytosis, and melanizationWhite Spot Syndrome Virughfected
shrimp, the mRNA expression level aftopaneaus vannameA2M (Lv-A2M) was up
regulated in the shrimp hemocyte. In addititme recombinantvA2M protein (LVA2M)

can stimulate the shrimp immuinelated genes and can reduce viral infectivity. To explore
the antiviral mechanism, yeast twoybrid sceening showed the interaction between
LVA2M and several viral proteins (WSSV076, WSSV1ddd WSSV454). The recombinant
WSSV076, WSSV144and WSSV454 were produced usithg E. coli expression host and
purified to confirm the virahost interaction usingndirect ELISA. The protehprotein
interaction ofLVA2M and its cognate partners, WSSV076 and WSSV144, demonstrated
binding activity againstvA2M. Additionally, molecular docking analysis was performed to
determine the binding epitope of each protein nErt WSSvV076 and WSSV144 bind to
LVA2M at nonoverlapping epitoped-dowever, the function of WSSV076 and WSSV144
remains to be characterized; the identification of specific -hiogl proteins provides a
foundation for understanding the molecular mechasisamderlying shrimp antiviral
immunity.

© The 37 Annual Meeting of the Thai Society for Biotechnology and International Conference (TSB2025)
132

"<\/\ _— AB-0-031
i h (T



‘‘‘‘‘‘‘‘‘

Session VI.
Food Biotechnology
& Food Security

© The 37 Annual Meeting of the Thai Society for Biotechnology and International Conference (TSB2025)
133



TSB:2025

n Action

mycoSMART: A PORTABLE DEVICE FOR MULTIPLEX DETECTION OF
MYCOTOXINS

Nitsara Karoonuthaisiri

The National Cemtr for Genetic Engineering afiotechnology (BOTEC), Thailand
e-mail: nitsara.kar@biotec.or.th

Abstract:

Mycotoxins are one of the key threats to food safety due to their harmful effects on human
and animal health. Climate change has exacerbated the frequency and severity of mycotoxin
co-occurrenceunderscoring the urgent need for rapid, accurate, aneeffestive detection
systems to monitor and control their entry into the food chain. We therefore developed and
validated a multiplex microarrayased lateral flow immunoassay integrated with aabst

reader for orsite, simultaneous detection of five regulated mycotoxins: aflatoxin B1 (AFB1),
T-2 toxin (T2), zearalenone (ZEA), deoxynivalenol (DON), and fumonisin B1 (FB1). The
assay operates on a competitive binding principle, with microarraysspatls generated

using an irhouse designed and synthesized novel luminescent organic dye. These signals are
captured and analyzed by a portable reader equipped with driaedty interface. The
sample preparation method was developed to be environiyeintandly and features a
simple, ultrafast extraction protocol. The assay demonstrated reliable performance across a
wide range of concentrations, achieving recovery rates ©i12Z/®6, comparable to those
obtained by LEMS/MS. Limits of detection for AFB, T2, ZEA, DON, and FB1 were 1.80,
1.21, 1.39, 1.17, and 0.56 g9/ kg, respecti ve
of-care solution for the simultaneous detection and quantification of multiple mycotoxins in
rice and ricebased products.
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FLAVOR FORMATION DURING FOOD FERMENTATION

Inthawoot Suppavorasatit

!Department of Food Technology, Faculty of Science, Chulalongkorn University, Bangkok,
10330, Thailand

*e-mail: inthawoot.s@chula.ac.th

Abstract:

Flavor development in fermentedodds is driven by complex biochemical and
thermochemical reactions initiated by microorganisms and shaped by processing conditions.
This presentation highlights the mechanisms of aroma formation during food fermentation
using two representative models: ahmao (Northern Thai fermented soybean) and cocoa. In
thua nao, controlled fermentation with Bacillus subtilis enhanced desirable -aobivea
compoundd particularly organic acids, alcohols, and pyrazinegile reducing lipid
oxidatiori derived volatiles rgponsible for offnotes, as demonstrated throughi®S/O,

SAFE, AEDA, OAV, and omission studies. These analyses identified key contributors to
nutty, smoky/woody, and fermented notes that govern sensory perception in both black and
yellow soybean product&imilarly, in cocoa, controlled postharvest fermentation and drying
promoted the formation of precursor molecules that, upon roasting, yielded a wider range of
aromaactive compounds associated with chocolate, roasted, floral, and fruity attributes,
while minimizing undesirable aldehydes from uncontrolled oxidation. Sensory results in both
models confirmed that process control is critical for achieving superior aroma quality and
product consistency. Together, these findings demonstrate that microbitibeeleecursor
management, and controlled fermentation environments are essential strategies for directing
flavor pathways and enhancing consumer acceptance in fermented foods.
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AMR IN THE AGRICULTURAL ENVIRONMENT

Nobuyuki Kijima

Institute of Food Re=arch, National Agriculture and Food Research Organization
"E-mail:kijima.nobuyuki995@naro.go.jp

The discovery of penicillin heralded a new era in the treatment of infectious djdeasstm
emergence of antimicrobial resistance, AMR has become sepi@idem in our lives
Antimicrobial agents are now being used not only for medical purposes but also for food
production., accounting for almost 60 % of total consumption in Japarthese, six
antimicrobial agents, including humapplicable streptomyciand oxytetracycline can be
applied as agricultural chemicals.

We focus on the agricultural environment, particularly prevalence of antibiotic
resistant bacteria in the edible parts of fresh produces as One Health approach.

Microbial analysis of the edi® parts of organic lettuce by culture dependent methods
showed that bacterial population was 5 Log CFU/g ors&ective agar medium, R2A and 3
Log CFU/g on selective agar medium, R2A with streptomycin, SM (40mg/L). And thirty
percent of SM resistant istes survived in higher levels of SM, 12000 mg/L. Genetic
analysis of these isolates revealed that ‘etiwn genes for SM resistance in clinical
isolates, only conferred loVevel resistance, 480 mg/L and were not involved in resisting
higher levelsof SM.

These results suggest that major genetic factors for SM resistance in agricultural
environment may be different from clinical scenes.

Keywords: AMR; agricultural environmenggricultural chemicalsstreptomycin
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DIVERSITY OF MDR EnterobacteriaeaelN THAI MEAT PRODUCTS
Soraya Chaturongakul

Institute of Molecular Biosciences, Mahidol University

e-mail: soraya.cha@mahidol.ac.th

Abstract:

Enterobacteriaceagepresents a large family of Gramegative bacteria, with numerous
members recognized asSKAPE pathogensThis group of antimicrobial resistant (AMR)
bacteria causes nosocomial infections and serves as an indicator of food safety and water
guality. Contamination of food or the environment with these bacteria can lead to serious
illnesses. Morever, AMR is often synonymous with multidrug resistance (MDR), meaning
the bacteria are resistant to multiple drugs and standard antibiotic treatments become
ineffective. Therefore, both monitoring of the prevalence of MBrfRerobacteriaceaand
in-depth understanding of their genomic diversity are necessary. In this research, we
investigated MDREnNterobacteriaceaérom meat products in Thailand. Our results showed
high prevalence oEscherichia coli Klebsiellaspp., andSalmonella entericén local meat
products at 72%, 72%, and 54%, respectively-c@utamination percentages were also high
e.g., 73% forE. coli Klebsiella spp. and 47% foKlebsiella spp-S. enterica Antibiotic
susceptibility tests, both microbroth dilution and disk diffusion methodse \&pplied to
assess the MDR properties. Ampicillin resistance was the most common AMR proggerty in
coli and Klebsiellg while streptomycin resistance was the most commos.irenterica
Extendedspectrum beta lactamase (ESBL) strains were also idghti€olistin resistance

was found in sixE. coli isolates and fouKlebsiella isolates. Genomic studies of these
isolates further indicated that corresponding resistance genes are located on the plasmids,
raising the alarm that MDEEnterobacteriaceaéncidence, particularly ESBL and colistin
resistant strains, in Thailand is transmissible and continues to pose a serious problem. A
conjugation study also confirmed that plasmmddiated transfer contributes to the diversity

of MDR isolates. Overall, this styd demonstrated that the prevalence of MDR
Enterobacteriaceaen the Thai local market is at a critical level. Systemic strategies are
essential to mitigate the contamination levels and to lower the chances of MDR foodborne
infections in consumers.
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PROCESS OPTIMIZATION OF LIQUEFACTION IN ENZYMATIC HYDROLYSIS

OF WASTE BREAD USING RESPONSE SURFACE METHDOLOGY

Hsu Yadanar Htuh Natta Laohakunijit, Nattapon Kaisangsii Apiradee Uthairatanakij

Punchira VongsawastliRatchadaporn Kapraspt©rrapun Selamaakuf

IDivision of Biochemical Technology, School of Bioresources and Technology, King
Mongkut s University of Technology Thonburi,
Pil ot Pl ant Devel opment and Training Instit
Thonburi, Bangkk, Thailand

3Division of Postharvest Technology, School of Bioresources and Technology, King
Mongkut ds University of Technology Thonburi,
‘Department of Microbiology, Faculty of Scierl
Thonburi, Bangkok, Thailand

*e-mail: nutta.lao@kmutt.ac.th

Abstract:

Enzymatic hydrolysis is an eddendly and efficient approach for converting starchy waste

into fermentable sugars. Expired bread is a rich source of carbohydrates, that can be valorized

as a reawable raw material in creating functional products, rather than being discarded as
waste. In the enzymatic hydrolysis of starath substrates such as waste bread, liquefaction

is a crucial first step that directly influences the efficiency of the sules¢accharification

process. In this study, the liquefaction step was optimized using a response surface technique
with BoxxBe hnken Design to det er mi n-amylase activhye s t C (
prior to saccharification by examining the combined effects of enzyme concentratigns (X
temperature (¥, and pH (%). There were three center points out of a total Bf 1
experimental runs. The highest concentrations of total sugar (459.29) @ntl reducing

sugar (331.57g.H) were obtained at 3% enzyme conce
pH 5b6. The highest dextrose equi Vvament (
concentration, 50°C and pH 5. Thus, the optimal liquefaction conditions were 3% enzyme
concentration, temper at urevealedhatAfectie figtefaptiBh 5 b 6 .
optimization is essential for efficient hydrolysis and sustainable atiiz of waste bread.

n
4

© The 37 Annual Meeting of the Thai Society for Biotechnology and International Conference (TSB2025)
138



,@_ﬁ? y FB-0-011
TSB:202:

n Action

DEVELOPMENT AND CHARACTERIZATION OF CELLULOSE

ACETATE/CHITOSAN FILMS INCORPORATED WITH  Piper beteEXTRACT FOR
ANTIMICROBIAL FOOD PACKAGING

Prapot Kumhany Piyarat KhanthawafpNichapat Takiaw

Thanaporn SrichompRAuThanapan Srichompht, Songsirin Ruengvisesh

'Depart ment of Microbiology, Faculty of Scier
Thonburi, Bangkok, 10140, Thailand

’Food Safety Center, Institute for Scientific and Technological ReseagcBervices, King
Mongkut s University of Technology Thonburi,
*email: songsirin.rue@kmutt.ac.th

Abstract:

This study investigated the development of chitosan/cellulose acetate (CS/CA) composite
films incorporated with Piper betel leaf extract (BBfor potential food packaging
applications. The films were prepared by optimizing the cellulose acetate (CA) concentration
to achieve a balance between mechanical strength, transparency, and flexibility. The optimal
formulation, 1% chitosan and 0.12% cétise acetate, was selected for incorporating varying
concentrations of PBE (0%, 1%, 1.5%, and 2%). The films were characterized for thickness,
light transmittance, tensile strength, extensibility, color, and antimicrobial activity. Results
indicated thatincreasing the concentration of PBE enhanced the antimicrobial properties,
with films containing 1% PBE exhibiting significant inhibition agaiBstimonellaNewport

(16.09 = 0.30 mm)SalmonellaTyphimurium (17.21 + 0.51 mm), andsteria innocua
(18.14 +0.49 mm). The 1% PBE formulation achieved the best balance of mechanical
strength (34.43 + 1.99 MPa), extensibility (1.66 + 0.28 mm), and moderate transparency
(27.70£2.0% transmittance), making it a promising candidate for food packaging
applications. Alhough higher PBE concentrations (1.5% and 2%) further improved
antimicrobial activity, they reduced film transparency and whiteness. Overall, the developed
CS/CAPBE films may provide a sustainable and active packaging solution, offering
enhanced food sdfeand extended shelf life, which contributes to the growing demand for
ecofriendly alternatives in the food industry.
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DISCREPANCIES OF ANTIMICROBIAL RESISTANT GENOTYPES AND

PHENOTYPES IN FOODBORNE BACTERIA Vibrio parahaemolyticu=ROM

AQUATIC B IRD FECES IN THAILAND
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3Department of Bacterial Infections, Research Institute for Microbial Diseases (RIMD), The
University of Osaka, Sta, Osaka56® 8 71, Japan
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SEmerging Pathogens Institute, Department of Pathology, College of Medicine, University of
Florida, Gainesville, Flada, USA

*e-mail: chonchanok.m@chula.ac.th

Abstract:

Vibrio parahaemolyticusis a foodborne pathogen associated with seafood and marine
environments, but it has also been detected in wildlife and environmental reservoirs. In this
study, we isolated ancharacterized antimicrobial resistance (AMR)\Wfparahaemolyticus

from aquatic bird feces in Thailand. Antimicrobial susceptibility testing of confirivied
parahaemolyticussolates were performed by the KiilBauer disc diffusion method, and
whole-genomesequencing (WGS) was used to characterize AMR determinants. A total of 12
V. parahaemolyticusvere isolated from 33.3% (5/15) of the collected samples. All isolates
were resistant to streptomyciwhile resistance to ampicillin (8/12; 66.7%) and gentamici
(2/12; 16.7%) was also observed. In contrast, WGS revealed no known rafreiptoor
gentamicinresistance genes, suggesting possible involvement of chromosomal mutations or
uncharacteri zed mec h alactamasegenefilasrsl Were identifikde r  h a n
in all isolates, and the quinolone resistance gene ajriiéC family (qnrvCe was detected

in one isolate (8.3%). NotablgnrVC6was located on the chromosome and associated with
mobile genetic elements. Our findings suggest that aquatic birds may act as carriers of AMR
V. parahaemolyticusThe phenotygegenotype disepancies warrant further investigation

and highlight the importance of One Hedithsed surveillance integrating wildlife,
environment, and foodborne pathogens.
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IMPACT OF BACTERIOPHAGE CONTAMINATION FROM SILAGE ON

YOGURT FERMENTATION

Noppakorn Thadasate!, Jeeranan KamcHhaiSuratsa NuansakrPunyawee
Dulyayangkut, Thanyaporn Srimahaelk

1 Department of Biotechnology, Faculty of Engineering anldistrial Technology, Silpakorn
University, Nakhon Pathom 73000, Thailand

2 Laboratory of Biotechnolgg Chulabhorn Research Institute, Bangkok 10210, Thailand
*e-mail: srimahaeak_t@su.ac.th

Abstract:

Silage is a common fermented feed used in dairy cattle diets and is considered a possible
source of bacterio@yes that can contaminate raw milk and disrupt yogurt fermentation. This
study investigated phage contamination in silage samples collected fromseatalldairy

farms in Ratchaburi, Thailand, across three seasonsi(2029). No phages were detected in
summer, while silage samples from the rainy and dry seasons showed concentrations of
4.8x1¢ and 2.5x10 PFU/g, respectively, from which 36 and 31 phage isolates were picked
and purified. Host range analysis revealed that the commercial starter taltimbacillus
delbrueckiispp.bulgaricusYB0O1 was susceptible to all raseason phages, whereas none

of the dryseason phages infected this strain. Bacteriophages were grouped into five
infectivity levels based on Efficiency of Plating (EOP) values ranfjiogn 0.01 to 4.39.
Representative phages from each group were selected for yogurt fermentation tests. Phage
contamination delayed fermentation, increasing the final pH from 4.29 to 4.52 and loosening
the yogurtos texture. Thahieme ofEilageerived ghagesron g h | i g
yogurt quality and emphasize the need for monitoring phage contamination in dairy
production.
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LATERAL FLOW DIPSTICK ASSAY FOR DNA -BASED DETECTION OF

Ochratoxin A PRODUCING FUNGI IN COFFEE

Nachapon Mathugd, Lin Yunyi*?, Sunita Chamyuartig andAmorn Owatworakit23

1School of Science, Mae Fah Luang University, Chiang Rai 57100, Thailand

2Microbial Product and Innovation Research Center, Mae Fah Luang University, Chiang Rai
57100, Thailand

3Coffee Qualiy Research Center, Mae Fah Luang Uniigr€hiang Rai 57100, Thailand

*e-mail: Amorn@mfu.ac.th

Abstract:

Ochratoxin A (OTA) is a polyketide mycotoxin produced Agpergillusand Penicillium
species, posing significant food safety concerns in coffeeir Toeurrence is primarily
associated with postarvesting processing and storage conditions. In this study, we present a
rapid and sensitive polymerase chain reaé¢taeral flow dipstick (PCR.FD) assay for the
detection of OTAproducing fungi in coffeesamples. This procedure requires three main
steps:(1) PCR amplification of DNA fragments specific to the polyketide synthesis gene
(pk9, OTA synthesis gene was used as a spagesific marker; (2) an allelgpecific
extension reaction using thermocy&€R with specific primers with a 141 bp fragment of
the pksgene. This procedure was evaluated for specificity with the -p8lucing fungal

strain @A. carbonariu$ and the norOTA-producing strain A. flavug and (3) rapid visual
detection of the extermm products using a dipstick assay. The ARE® test exhibited for
detecting OTAproducing strains, with a detection limit of 50 fg of fungal genomic DNA.
Thus, this method provides a rapid and sensitive method to monitor the toxigenic strain of
fungal cotamination in coffee.
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CHARACTERIZATION AND SCREENING OF FLAVOR -PRODUCING non-
Saccharomyce¥EASTS FOR FERMENTATION APPLICATIONS
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! Department of Microbiology, Faculty of Scienc&hulalongkorn University, Thailand
*e-mail: Jirasin.K@chula.ac.th

Abstract:

The fermentation of alcoholic beverages, such as beer, wine, and distilled spirits, has
undergone continuous evolution, both in terms of production processes and the ingotovem

of product aroma and flavor. A key factor influencing beverage quality is yeast, particularly
nonSaccharomycegeasts, which contribute to expanding the diversity and uniqueness of
flavors and aromadon-Saccharomycegeasts were isolated from natusaurces, including
pineapple fruit, mango leaves, and kale leaves, as well as two sugar factories in Thailand: The
Thai Multi-Sugar Industry and the Ratchaburi Sugar Fact@gsearchers have suggested
that nonSaccharomycegeasts can produce aroma campds distinct from those generated

by Saccharomyceswhich play a crucial role in contributing to the flavor and aroma of
beverages within the same categofiie results of the study indicated tl@andida sake

JK315 and JK316 exhibited good fermentatedficiency, as demonstrated by accumulated
net CO |l oss of 1.093N0.387 and 1.248N0.583
cerevisiae 0.713+0.235 g. Their results revealed the trend in production of primary aroma
compounds, tolerance to ethanohcentrations up to 16% v/v, and the ability to grow within

a pH range of 210. These no#saccharomyceseasts show promising potential for
enhancing alcoholic beverage fermentation and can be used in combinati& eetlevisiae

to increase aroma divergi Furthermore, they are amenable to scglefor assessing
fermentation yields and exploring their applications in commercial production.
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ANTIBACTERIAL ACTIVITY AND FATTY ACID CONTENT OF MANGROVE -
DERIVED THRAUSTOCHYTRIDS

Kustiariyah Tarmah?", Qonita Khoirunissg Anto Budiharjd, Safrina Dyah Hardiningtyas
Souvia Rahimzh

Y Department of Aquatic Product Technology, Faculty of Fisheries and Marine Sciences, IPB
University, Indonesia

2) Center for Coastal and Marine Resms Studies, International Research Institute for
Maritime, Ocean and Fisheries, IPB University

% Department of Biology, Faculty of Science and Mathematics, Diponegoro University,
Indonesia

4) Department of Food Industrial Technology, Faculty of Afdustrial Technology,
Universitas Padjadjaran, Indonesia

*e-mail: kustiaz@apps.ipb.ac.id

Abstract:

Mangrove are coastal ecosystems that not only play essential ecological roles but also harbor
unexplored microorganisms, including thraustochytrids. Thessgolous protists are known

to produce polyunsaturated fatty acids (PUFA) and bioactive compounds with various
biological activities. This study aimed to explore the potential of thraustochytrids isolated
from mangroves as a source of antibiotics and fatigls. Six isolates were screened through
antagonistic tests, bioautography, and 2tBghenyl tetrazolium chloride (TTC) reduction
assays. Potential isolates were further cultured and analyzed using well diffusion method for
antibacterial activity andiatty acid profiling. Four isolates were verified as thraustochytrids.
Antibacterial screening showed that two isolates were active a@aysiylococcus aureus
strongly, while C4(1) also strongly inhibiteglscherichia coli Isolate C4(1) produced the
highest biomass yield of 3.10 + 0.19 g/L dry weight. Fatty acid profiles were dominated by
pal mi ti c, ol ei ¢, and | i A3pdetedted only miisdlate G and t h
transfatty acids in C4(1). In conclusion, isolate C4(1) shows potensighra antibacterial
agent, and isolate G as a PUFA producer, highlighting the applicative prospects of local
thraustochytrids as bioactive and fatty acid sources.

Keywords: antibiotic, omega 3, profiling, protist, PUFA
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INSIGHTS INTO UTILIZATION OF CHIT IN-CHITOSAN FROM MARINE BY
PRODUCTS FOR AGRICUL TURAL, PHARMACEUTICA L AND MEDICAL
APPLICATIONS

Rath Pichyangkura*

Department of Biochemistry, Faculty of Science, Chulalongkorn University, Bangkok.
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Abstract:

Chitin-chitosanis one the most abundant biopolymer in nature. It is one of the major
components of marine byproducts such as shrimp, crab and mollusk. Chitin can be easily
produced from chitinous material such as shrimp shells, crab shells and squid pen, by acid
and base treatment. Chitin can then be converted into chitosan by heterogenous deacetylation
process by strong base. The biological, chemical and physical properties of chitosan is
dependent on degree of polymerization and size distribution of -chitiosan. Chitin
chitosan can be applied and utilize in agriculture, as plant grow stimulator, plant yield
enhancer, food and feed additive. In pharmaceutical and medical applications uihithan

is used for glucosamine production, drug carrier and-iaflimmation in skincare and
cosmetic products. Despite the large amount of research found in the literature, very little
application and utilization is present in the real market. This was due to the lackeagtn
knowledge in the mechanism of action dhd characteristics and the production standard of
chitin-chitosan for different applications.
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PRODUCTIVITY AND BIOACTIVITY OF  Spirulina platensis CULTIVATED IN
INCLINED PLASTIC COLUMN PHOTOBIOREACTOR
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Abstract:

Spirulina platensigS. platensisis a singlecelled cyanobacterium characterized by its spiral
shape and blugreen pigments. The cultivation 8f platensidas been developed to meet

the demands of various industries. This study focuses on the productivity and bioac®vity of
platensiscultivated using an inclined plastic column photobioreactétBRR). The research
aimed to evaluate the productivity and dmtivity of S. platensiscultivated in an outdoor
inclined plastic column photobioreactorRBR). The cultivation was carried out using an |
PBR containing 300 L of freshwater, 10 L $f platensisnoculum, and a Zarrouk medium.

The cultivation period kted for 28 days to achieve the desired biomass density. During
cultivation, several parameters were monitored, including cell density (measured based on
turbidity), temperature, pH, and dry biomass weight. The active compounds identifled in
platensisextracts included polyphenols, steroids, and saponins. Biomass productivity reached
126.8 mg/L/dayThe total phenolic content of the extracts Wwasl1 + 0.13 mg GAE/gwvith

an antioxidant activity 0859.25 + 5.76 ppmrhe phycocyanin concentration wa61 + 0.04
mg/mL, and its antioxidant activity wak3.14 + 0.79 ppm

Keywords: antioxidant, biomass, microalgae, phycocyanin, Zarrouk
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CULTIVATION AND APPLICATION OF CYCLOPOID COPEPOD IN FISH AND
SHRIMP HATCHERIES
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Abstract:

Copepods are zooplankton present in both freshwater and seawater environments. They serve
asa food source for animals at higher trophic levels within ecosystems. Calanoid copepods
can synthesize longhain polyunsaturated fatty acids, which is relatively uncommon among
animals. As a result, copepods are utilized as live feed in aquacultuieulpdst in fish

larva culture that requires very small zooplankton. Despite their known benefits, the use of
copepods remains limited due to factors such as the availability of specific copepod strains,
complexity of cultivation, and feeding methodologiefo increase copepod use in
aguaculture, technology for mass cultivation has been developed using the local cyclopoid
copepodApocyclops roystrain AMBT201601. Owing to its small nauplius size, this strain
has been used as live feed for Asian seabassPaniic white shrimp larviculture. The
combination of mixed microalgae feedings and refined cultivation techniques has contributed
to improved production vyields. Developing a eeffective and simplified copepod
production system is important for supgthatchery operations.
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SUPPLY CHAIN OF SEAWEED AND ITS IMPACT ON BIOPROSPECTING
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Abstract:

The increasing interest in seawesesda source of functional food, pharmaceutical ingredients,
cosmeceuticals, and other biotechnological applications underscores the importance of an
efficient supply chain. The seaweed supply chain covers-haosest handling,
transportation, storage, @ndelivery to processing facilities or end consumers under
maintained conditions. Proper supply chain practices are essential to preserve seaweed
quality, including its physical condition, chemical composition, biochemical stability, and
microbiological sgety. Inefficiencies in handling and distribution can lead to structural
degradation, quality deterioration, and the loss of fvige bioactive compounds, thereby
limiting its potential for bioprospecting. This study highlights the direct relationsltpekba

supply chain conditions and the quality, as well the yield of bioactive compounds such as
polysaccharides, pigments, and other metabolites that are sensitive to temperature, light, and
other physical stress. A comprehensive understanding of thesmsfas critical for
maximizing the value of seaweed in bioprospecting efforts, while also supporting economic
sustainability and the preservation of its biological functionality. By identifying key
challenges and proposing best practices in seaweedidegistis paper provides strategic
insights for stakeholders across the seaweed industry, from upstream harvesters to
downstream processor, regarding the crucial role of supply chain management in maintaining
seaweed quality and enhancing its bioprospggitential.

Keywords: bioactive compounds, distribution, handling, transportation
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EFFECT OF NPK FERTILIZATION ON WATER PHYSICOCHEMICAL
PROPERTIES AND THE NUTRITIONAL COMPOSITION OF Ulva lactuca
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Abstract:

Seaweed cultivation remains highly dependent on envirormineanditions, often resulting

in inconsistent yields. To enhance productivity, fertilization stragegsuch as the
optimization ofnutrient dosage are increasingkp®red. This study investigates the impact
of varying NPK fertilizer concentrations on the physicochemical properties of seawater, as
well as the protein and fat contentWliva lactucacultivated using a rope seeding method
over 60 days. Five treatment were applied in triplicate: a control (seawater without
seaweed), and four fertilidegroups withNPK concentrations of 0 ppm, 10 ppm, 20 ppm,
and 30 pm, respectively. Fertilizer waadministered every seven days. Proximate analysis
was usd to deternmie the biochemicatomposition ofJ. lactuca Results indicated that the
30 ppm treatrant yielded the highest biomag9.28 g) and optimal nutritional profile, with
protein and facontents of 17.37% and 6.49%spectively. These findings suggest that 30
ppm NPK supplementian can significantly improvéhe growth and nutritional quality &f.
lactucg offering a promisig approach for more stable gmductive seaweed aquaculture.

Keywords: NPK fertilizer, physicochemical, proximate, rope seeding owtllva lactuca
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FIBER DIGESTIBILITY IN THE IN VITRO RUMEN FERMENTATION WITH THE
PRESENCE OF MARINE ENDOPHYTIC FUNGI
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Abstract:

The potential of endophytic marine fungi as fiber degraders in the rumen system has not yet
been fully investigated; therefore, further research is needed on the use of magin® fun
promote fiber digestibility in the rumen. This study aimed to evaluate the effect of
inoculating endophytic marine fungi isolates on fiber digestibility in an in vitro rumen
incubation.The research used a completely randomized design with founietst and five
replications. The treatments included controll&ier grass, palm leaves, and concentrate

mix with a ratio of 30:30:40, consecutively); C + 1.5% (0.75 ml ¥r) marine fungi

isolate;C + 3% (1.5 ml x 1&/ml) marine fungi isolate; C + 8% (2.25 ml x 1&ml) marine

fungi isolates. Variables observed were digestibility of crude fiber, neutral detergent fiber
(NDF), acid detergent fiber (ADF), cellulose, hemicellulose, ligdity matter, and organic

matter digestibility (DMD, OMD) at 48 imcubation. The result showed thhetaddition of

marine fungi isolates up to a level 4.5% did not change crude fiber digestibility. In contrast,
the content of NDF, hemicell ul ose, ADF, and
cellulose contentinr eased (pO0.05) in the presence of
2.5 %. The addition of marine fungi at level 4.5% decreased (p<0.05) DMD and OMD. In
conclusion, inoculation of marine fungi at a level of 1.5% (0.75 ml x 1076/ml) has
cellulolytic activity and gives a beneficial effect on lignin and fiber digestibility in vitro.

Keywords: fungi; naturalresources; digestibility; fermentation; rumen microbe
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RECOMBINANT PROTEINS FOR AQUATIC SCIENCE IN THAILAND:
CHALLENGES AND OPPORTUNITIES
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Abstract:

Recombinant proteins, produced from genetically engineered constructs, are evaluated to
confirm that they reflect the biocheral and immunological properties of native proteins in
aquatic organisms. This validation supports their application in aquaculture for prevention,
diagnosis, and control of infectious diseases. In fish health, recombinant proteins can function
as immunoges for vaccines or subunit vaccines targeting priority pathogens such as nervous
necrosis virus (NNV) and infectious spleen and kidney necrosis virus (ISKNV). They also
enable production of specific antibodies in laboratory animals, which can be useeltipde
serological diagnostics for farmed species, including ELISA and lateral flow tests for Asian
seabass, groupers, tilapia, and ornamental fish. Establishing standardized, safe, and effective
vaccine evaluation systems for aquatic species, includingatied challenge models, clear
potency and efficacy endpoints, and fiele | evant tri al designs, WO L
capacity to develop fitor-purpose aquatic vaccines and create opportunities for regional
export.
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lactuca PREPARED WITH HYDROPHOBIC DEEP EUTECTIC SOLVENT AND IN
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Abstract:

Seaveed cellulose derived from the green seawgka lactucaoffers significant industrial
potential as a sustainable source for cellulose microfiber (CMF) production. Compared to
terrestrial plants, U. lactuca is abundant, faggrowing, and largely underliied.
Conventional CMF production typically relies on strong acids such as HCI, which are
environmentally harmful and can damage cellulose structure. To address this issue, the
present study investigates the use of a hydrophobic deep eutectic solvel®)(&D& green
alternative for cellulose pretreatment. Based on density functional theory (DFT) calculations,
a combination of thymol as the hydrogen bond acceptor and decanoic acid as the hydrogen
bond donor was selected as the optimal HDES system. Pmetrgavas performed at 80 °C

for 2 hours, followed by homogenization and sonication. The HpE8eated cellulose
yielded CMF with an average diameter of 154 nm, comparable to that obtained using HCI
pretreatment. Notably, the yield of CMF from HDES treamt (84%) was significantly
higher than that from HCI treatment (59%).r&§ diffraction (XRD) analysis revealed that

the HDES pretreatment preserved the amorphous nature of cellulose while enhancing its
crystallinity index from 6.0% to 31.4%. The resnfjiCMF exhibited excellent dispersibility

in water. Molecular dynamics simulation further elucidated the interaction mechanism
between HDES components and cellulose. The hydroxyl group of thymol and the carboxyl
group of decanoic acid were found to integfavith the hydrogen bonding network among
cellulose hydroxyl groups, facilitating fiber separation and fibrillation. Overall, this study
demonstrates that hydrophobic DES can serve as an environmentally friendly and efficient
alternative to acikbased preeatment methods for producing cellulose microfibers fttiaa

lactuca This approach highlights the potential of HDESsisted green processing in
advancing sustainable cellulose valorization.

Keywords: amorphous, cellulose microfiber, deep eutecticvesati green seaweed,
hydrophobic
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VIETNAM

Hoang A. Hoang" 2, TrongTuong Hd 2 Le P. Ng& 2 Tu Q. VinH2 Dang T.H. Oant

BA Diep*, Andrew Millarc®, Nguyen T. Trun@

Faculty of Chemial Engineering, Ho Chi Minh City University of Technology, HCMC,
Vietnam

2Vietnam National University Ho Chi Minh City, Thu Duc District, HCMC, Vietnam
3College of Aquaculture and Fisheries, Can Tho University, Can Tho, Vietnam
“Department of Medicine, Unérsity of California, San Francisco, CA, USA

*Department of Genetics and Genome Biology, University of Leicester, Uni. Road, Leicester,
UK

®Institut Européen de Chimie et Biologie, U1212 Inserm, Université de Bordeaux, France
“e-mail: hoang.a.hoang@hcmediu.vn

Abstract:

Antibiotics are commonly used as the main prevention and treatment of eiseEsey
bacteria in both human and animals. In agriculture, antibiotic occupies significant niche in
food producing animals and plants. In contrast, the actobial resistance (AMR) is a
naturally occurring phenomena of microorganisms through which they become resistant to
antimicrobial compounds. In Vietnam, a high antibig@sistant rate of pathogenic bacteria
has been reported in fish farms. Phages aes wnfecting bacteria. The use of lytic phages as

a prevention and treatment for bacterial diseases in fishery industry has gained serious
attention in the last 40 years, especially due to the widespread evolution of antdsistiant
bacteria. We willpresent major achievements of our research group about phage therapy in
striped catfish. The research works are in the terms of bacterial isolation, pathogenicity and
genome analysis; phage isolation, infection activity, phage genome analysis) aivo

phage trial at wet lab.

Keywords: phage therapy, AMR, genome, striped catfish, bacterial pathogens.
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THE NEXT GENERATION OF INTEGRATED ECO -FRIENDLY ANTI -
BIOFOULING AND ANTI -BIOCORROSION MARINE NATURAL PRODUCTS
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Abstract:

Marine organisms are known to biosynthesize complextaoftbuling secondary metabolites
offering a direct source of inspiration for scalable -g@endly anttbiofouling and anti
biocorrosion agents for maritime industslated applications. Biofouling and biocorrosion
are interconnected issues that cannot be effectively addressed usitignahdingle
function antifouling or anticorrosion materials. To address these issues, a new approach is
needed to search for dual etendly antibiofouling and antbiocorrosion marine natural
products. Such approach focuses on identifying molethié#saim to meet three key criteria:

(1) environmentally friendly and biodegradable molecules with minimal toxicity, (2)
biosurfactant properties to prevent microbial adhesion, and (3) disruption of bacterial biofilm
formation by interfering with bacteri@jluorumsensing (QS) systems, thereby reducing the
risk of resistance developmeiitie present study identifies the novel class of marine natural
products that function on such requirements.
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Abstract:

Phycocyanin, a natural blue pigmimtotein complex derived frorBpirulina platensishas

gained growing interest for its multifunctional role in skin health. Htigly presents an
integrated approach combining green extraction, bioactivity assessment, and nanodelivery
design to enhance phycocyaninds stability ai
natural deep eutectic solvents (NaDES), phycocyanineffagently extracted and purified
under environmentally friendly conditions while maintaining its native structure. The purified
pigment demonstrated strong antioxidant, -arftammatory, and photoprotective properties,
effectively mitigating UVinduced oxidative stress and promoting skin cell recovery. To
overcome its limited stability and poor skin permeability, two complementary delivery
systems were developed. The wdiased chitosamphycocyanin nanoparticles improved
resistance to light and tempereg¢ degradation while enhancing transdermal permeation. In
parallel, oitbased nanocarrigysgetin-oil (G/O) and solidin-oil (S/O) nanodispersiods
facilitated the penetration of phycocyanin through the stratum corneum without disrupting its
structural inegrity. Both systems offered efficient protection and delivery of the bioactive
pigment through different skin environments. Overall, integrating green extraction with dual
nanodelivery platforms provides a sustainable and versatile strategy for devebeping
generation nanocosmetics. This work highlights phycocyanin as a-dgeead, skin
protective molecule and a model bioactive for innovative nanocarrier design in future
cosmeceutical formulations.
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Abstract:

Microorganisms have been industrialliyliged in the fields of brewing, foods and chemicals
production processes. Because the thousands of metabolic reactions simultaneously occur and
many metabolic reactions are related to the target production and cell growth, development of
the rational dagn method of metabolic pathway modification to optimize production of the
target products are needed. In order to efficiently produce tagetson flowfrom a raw

material to target compounds and walupling with cofactors balancing of ATP and
NADPH should be considered.

In my presentation, recent advances in metabolic flux analyses are introduced,
especially computational pathway modification deslgn flux balance analysis (FBA)
Computational tooldor searcing for effective gene deletion targetind recruitment of
heterologous genes are introduced. Adaptive laboratory evolution (ALE) is also applied to
identify and eliminate the rate limiting step in the metabolic pathwimyprovement of
enzyme function and conversion of enzyme function byfieidl intelligence (Al) in
metabolic engineering is also discussed.
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DEVELOPMENT OF YEAST -BASED SUSTAINABLE PROTEINS USING
FUNCTIONAL AMINO ACID ENGINEERING
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Abstract:

Sustainable proteins, including meat ditbtes, are emerging as a promising solution to the
food crisis exacerbated by global population growth, climate change, and ethical concerns
regarding livestock production. These proteins, derived from plants, animal cells, insects, and
microorganisms,dce several technical challenges that hinder their market expamnbene.

are three types of microbial fermentation: traditional, biomass, and precision fermentation,
which is gaining attention in foettch because of its contributions to sustainability,
gastronomy, and wellbeing. Our research focuses on the metabolic regulation and
physiological roles of amino acids found in the ye&atcharomyces cerevisia@s for
traditional fermentation, we have developed mutant strains of brewing yeast that avesprod

or accumul ate O6functional &6 amino aeac)ad (| eu.
have successfully commercialized many alcoholic beverages with enhanced flavor, addition
of a healthy image, and improved fermentation ability. In termsarhass fermentation, to
increase the added value of alternative protewesare now improving strains of Torula yeast
(Cyberlindnera jadiniialso known asCandida utilig, an excellent source of protein, with

high levels of functional components (amino dsgi nucleic acids, fatty acidgtc) that
contribute to meat taste, nutrition, and healtke are also optimizing culture conditions to
increase these contents. Our current project includes developing prototypes of sustainable
proteins using yeast cellmé evaluating their characteristics to extract technical issues.
Moreover, for the near future precision fermentattbe, current CRISPR/Cas9 systemsSin
cerevisiaecannot be considered a nganetic modification technology because it requires

the intraluction of Cas9 and sgRNA into yeast cells using plasmid expression systems. We
recently showed that the yeast genome can be edited without plasmid expression systems by
using a commercially available protein transfection reagent and chemically modified
sgRNAs. Our research will substantially contribute to the current understanding of genome
engineering in yeast.
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Abstract:

Chemical manufacturing through enzyme cascades,

inspired by natural ginéeesd

metabolic pathways, has emerged as a promising alternative to conventional fermentation
based manufacturing. One of the key challenges to improve the feasibility wafro

reconstituted cascades is balancing the consumption and regeneratiserdfag cofactors,
sSui

such as ATP/ADR nd NAD

/| NADH,

by integrating

To tackle this, we reconstituted the roxidative glycolysis (NOG)n vitro using 12
recombinant enzymes derived from thermophilic sources (Figure 1). Genes encoding the

thermophilic enzymes were ssmbled in synthetic operons and-egressed in a single
recombinantEscherichia colistrain. Heat treatment of crude lysate of this stain enabled a

tab

onestep preparation of a thermostable enzyme cocktail constituting of NOG module.

Through this module, wachieved an ATP regeneration turnover number exceeding 350,

with maltodextrin and inorganic phosphate serving as inexpensive sacrificial substrates.
Furthermore, by extending the NOG module with additional enzymes, we established novel
in vitro metabolic pathways enabling serdie novoATP biosynthesis and UD§lucose

recycling. These results highlight the potential of thermogteléved enzyme cascades as

robust platforms for cofactor regeneration and synthetic biomanufacturing.

No. | Abbreviations Enzyme Name
BaCkbone 1 aGP Alpha-glucan phosphorylase
°;): 2 Pgm Phosphoglucomutase
“"émﬂr 3 Pgi Phosphoglucoisomerase
Starch 7 4 Pkl Phosphoketolase
(CeH4,05), 5 Ack Acetate Kinase
P; 6 Tal Transaldolase
(CeH1gOs) D 7 Tkt Transketolase
0= G1P 8 Rpi Ribose 5-phosphate isomerase
Starch 9 Rpe Ribulose-phosphate 3-epimerase
cleavage 10 Tpi Triose phosphate isomerase
11 Fba Fructose-biphosphate aldolase
GoP 12 Fbp Fructose 1,6-biphosphatase
*ai] .
F6P ( \l/ N
+ 2 X GC) : ___________ » F6P E4P
3 F6P «- 2F6P :
+ s i ] GsP S7P
3P~ h
- Carbon | \l/
Rearrangement . E4P XusP R5P RusP XuzP E4P
1
1 - -
e E4P :--— F6P o~ G3P DHAP Tpi G3P o
3 ACP B x4C) 3 pi 3 F6P
Fba J/
3 ADP - Energy F1,6P Fbp F6P Carbon
ATP production e 3
3 : Rearrangement
3 Acetate N ~
Figure 1.

NOG module onstructed in this study
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Wolffia globosaMICROBIOME BENEFITS VITAMIN B12 PRODUCTION
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linterdisciplinary Graduate Program imoBcience, Faculty of Science, Kasetsart University,
Bangkok, Thailand

2Central Scientific Instrument Management Laboratory, Bureau for Research and Innovation
Management, Chulabhorn Royal Academy, Bangkok, Thailand

3Department of Genetics, Faculty of Suie, Kasetsart University, Bangkok, Thailand
4Duckweed Holobiont Resource & Research Center (DHbRC), Kasetsart University,
Bangkok, Thailand

*Omics Center for Agriculture, Bioresource, Food and Health, Kasetsart University
(OmiKU), Bangkok, Thailand

*e-mai: arinthip.t@ku.ac.th

Abstract:

Wolffia globosathe fastgrowing tiniest duckweed, is wellihown as planbased protein and

future food applications for its richness in protein and nutritional values, particularly vitamin

B12. Typically, microbial commmities are closely associated with duckweed as holobionts

and help plants to promote growth. Previous microbiome analysis of four duckweed species
including W. globosarevealed alteration of microbial communities under natural and stress
conditions. In tls work, taxonomic assignment of microbiome from kbegn storagew.
globosaunveil ed O6stabledéd core microbiome of m €
Alphaproteobacteria, Bacteroidia, and Gammaproteobacteria. Analysis of twenty
metagenomassembled gemes (MAGS) revealed complete metabolic pathways of nitrogen
metabolism, betaarotene, cobalamin (vitamin B12), gamarainobutyrate (GABA), stress
tolerance, and degradation of benzene, toluene, and xylene. Subsequently, six out of MAGs
have been isolatelly culturedependent methods nameBdlorhizobium Brevundimonas
Microbacterium NovosphingobiumPseudonocardiagandSphingomonadalessome of them

harbor the complete cobalamin biosynthetic pathway including biosynthesis of the
tetrapyrrole precursorgorrin ring formation, and nucleotide loop assembly. The findings
provide new insights intdV. globosad st abl ed core microbi omes an
roles in vitamin B12 production.
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WE GOTTA START SOMEW HERE, RIGHT? A SMALL STEP OF CULTURED
MEAT RESEARCH IN THAILA ND

Tavan Janvilisti*

!Department of Microbiology, Faculty of Science, Chulalongkorn University, Bangkok,
Thailand

*e-mail: tavan.j@chula.ac.th

Abstract:

Cultured meat technology, involving tlevitro cultivation of animal musel and fat cells,

offers a promising path towards sustainable and ethical protein production, necessitating
foundational research in Thailand. This talk will outline our project aiming to address
technical bottlenecks and build a scientific basis for tmerging industry. We successfully
developed methods for isolating and maintaining porcine musrleed stem cells,
confirming their myogenic potential. Key progress was made in reducing production costs by
creating inrhouse recombinant porcine growth tfas. Furthermore, we advanced the
development of 3D scaffolding edible materials, supporting cell proliferation into spheroid
aggregates and subsequent differentiation into muscle tissue. We also engineered a custom
3D bioprinter and explored controlleeltvery systems using microgels for growth factors.
While challenges remainsuch as lower growth rates in serii@e media, stability issues

with growth factors, and posgtrinting structural integrity of hydrogdsthe project has been
ongoing with the hopéo set a pipeline for this technology. This work establishes a critical,
albeit small, foundation in cell culture media, protein delivery, and bioprinting technology,
paving the way for a future alternative protein industry in Thailand.
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BIOLOGICS AND ITS APPLICATION IN SHRIMP

Supattra Treerattrakool

Center of Applied Shrimp Research and Innovation (CASRI), Institute of Molecular
Biosciences, Mahidol University, Thailand

e-mail: tsupattra@gmail.com

Abstract:

Shrimp areimportant aquatic species in Thaith Ovarian maturation is a vital process in
shrimp production, which is commonly induced by unilaterateyestalk ablation of the
female broodstock; the technique that leads to a reduction in gonadhibiting hormone
(GIH). Although eyestalk ablation candice rapid maturation and continuous spawning in
captive condition, but the spawners will become weakening and eventual die wihin 1
months, causing ovexploitation of broodstocks and directly affects shrimp production
investment. Therefor@ur study focuses on manipulating GIH that controls in ovarian
maturation by blocking GIH activity in shrimp without eyestalk ablation. Our research
clearly demonstrates thatGIH monoclonal antibody (GIHmAb) can specifically inhibit GIH activity
and induce ovarian aturation in shrimp at a greater extent than eyestalk ablation. This will
definitely be of great benefit to shrimp industry of the country in terms of shrimp production,
broodstock utilization and desirable for both ethical and economical. bases

Moreover, the giant freshwater prawiMacrobrachium rosenbergis commercially
cultured in Asian countries. The males grow faster than females and can be harvested in a
larger size, therefore is in a high market demand both in Thailand and for export. Because
growth is a major concern for freshwater prawn culture, ms@o culture is an alternative
way to achieve higher average body weight at harvest, and thus higher yieldecdhdary
goals ofour research are to develop effective strategies that can helpcemhale giant
freshwater prawnproduction that are foremost impediment to shrimp aquaculture
developmentWe developed the biomolecul#sat caninterferethe expression of a gene for
an insulirlike androgenic gland hormone or IAG M. rosenbergiithrough the RNAI
technology This strategycan induce complete sex reversal of a male prawn into a functional
female (Neo-femalg that is named after Mahidol University as thitJ1 necfemale The
MU1 necfemale is capable of mating with normal males and predamtiy produce male
progeny with a minimal proportion of females.

The technologies developed by our group have been implemented on farms, yielding
significant results and receiving favorable feedbacks from farmers. This will contribute
significantly to shimp aquaculture in terms of both the economic sustainability and the well
being of shrimp farmers.
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AL -DNA AND THANARA SKIN MICROBIOME PRODUCTS
Asso. Prof. Dr. Naraporn Somboonna

Chulalongkorn University, and ADNA Co. Ltd., Thailand
e-mail: Naraporn.®chula.ac.th

Abstract:

AL-DNA is a deep technology startup from Chulalongkorn University, incubated and
supported by CU Enterprise, CU Sci Products and Services, and the Leaders Innovation
Fellowship (LIF). The company specializes in advanced microbellysis technologies for
humans, animals, and the environment using deep sequencing (commonly referred to as
microbiome analysis) as well as rapid and portable genetic testing (DNA/RNA) technologies.
The company operates through three main business ubjitsti¢robiomebased products for

both external and internal human use, with an emphasis oragngj solutions; (2)
microbiome and probiotic analysis services and training; and (3) DNA/RNA detection kits
and testing services, offering more than 36 pateatel pettypatented testing solutions, with
additional options available through customization. PresentlysDAIA has developed
multiple commerciallyready prototype methods, including detection of live bacterial, fungal,
and foodborne pathogens in foobeverages and industry environments, SARY-2
(COVID-19), and African Swine Fever Virus (ASFV). These genetic detections are leveraged
from but not limited to LAMP, RPA, multiplex LAMP, RMLAMP, RT-mRPA, paper
based methods, live genetidaMP, and nanoarticle detection; and some of the methods
have been validated with reabrld samples and documented under ISOl16d4fandards.
These tests are portable and accessible at the-gfesatre, requiring no expensive
equipment, delivering results within oheur, and offering simple, uséiendly procedures

with visual readouts. The costs are lower than PCR andimealPCR, making them ideal for
local diagnostics, mobile units, and onsite testing in various sectors.

Additionally, microbiome products focumg on probiotics and active ingredients for
skin health are being developed under the commercial brand THANARA that differentiates
itself in the market through its proprietary-8iotics (Probiotics, Parabiotics, Prebiotics, and
Postbiotics). BotTHANARA Anti-Aging & Sensitive Skin Serumand THANARA Anti -

Aging & All Repair for All Skin Types Skincare SPF50/PA+++ focus torestore facial
microbiome balance, reduce inflammation, hydrate, relieve dark spots or hyperpigmentation,
and improve skin barrier andia resilience.

© The 37 Annual Meeting of the Thai Society for Biotechnology and International Conference (TSB2025)
163



TSBzozs

n Action

IMMUNE BOOSTING COLD BREW COFFEE: FUTURE BEVERAGE TRENDS
BUT MORE SUSTAINABLE

Jomkhwan Meerak

BIRTH2022 Co., Ltd., Chiang Mai, Thailand

e-mail: birth2022.jm@gmail.com

Abstract:

The coffee industry is facing many changes in the comimgdis. Demand is expected to

grow worldwide, especially for highuality beans, even as the effects of climate change
seriously threaten traditional supply routes. In addition;feeadly companies and solutions

are essential in shaping a more respoadiliure for ecological impactn fact, the 3rd wave

coffee, as considered for its specialty flavors, gives way to the 4th and 5th wave for the
market worldwide, which will become more important and new categories to challenge our
noti ons ofo whsahs redsorg Thhieafee industries face a significant global
marketing challenge in developing highality coffee beans for novel, tasty, beneficial
values and a sustainable futur®loreover, the development of innovative foods and
beverageshat can go beyond nutrients and energy is necessary to meet the requirements of
consumerso6 wellness trend in an era of healt't
are prevalent. ABlIl RTH2022 Co. , Ltd. opr embar
helping synergy between the Thai coffee business and sustainability, we have been
researching to produce functional coffee as the 1st immune boosting in the market. The
research aligned with the 4th generation of global coffee business, which ofigtgfdiel

flavor and aroma while also providing health benefits to consumers. By utilizing the
combination of lactic acid bacteria and yeast for a novel fermentation process, the coffee
bean revealed 3x higher levels of natural bioactive flavonoids but ard@36tion of toxic
compounds when compared to commercial ones in the current market. Moreover, medical
research showed the possibility as a future beverage for the health and wellness trend. For
instance, we developed the cold drip extraction machinelfdxtend the shelf life of cold

brew coffee to 5X longer than others in the market, but with more concentration of
flavors. For the next solutions of sustainability and environmental impact, we have been
conducting research to ensure #gendly and sstainable living, especially for our farmers
and communities. Overall, Abyproducts and w;
as highvalue ingredients in the food and cosmetic industries. In additionexioacted

waste, such as from fermentatjas formulated as the living biofertilizer and combined with

soil probiotic bacteria to improve the quality of agricultural soil for kgghlity organic crop
production during climate change. In conclusion, we truly hope to work toward a more
sustainat# future in the coffee industry and serve the {gghlity of your daily coffee cup

for novel flavors, social and health impacts.

BIR BIRTH & Beyond Coffee

BEY? ND Fermented Coffee Bean and Cold Drip Technology

Bacterial and
Yeasts ction

Keywords: functional coffee, fermented coffee, functional beverages, 4th wave coffee
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MICROBIOME -BASED BUSINESS OPPORTUNITIES WHAT ARE THE NEXT
STEPS FOLLOWING A DECADE OF RESEARCH ON THE HUMAN GUT
MICROBIOME?

Dr. Pinidphon Prombutara

Mod Gut Co., Ltd., Thailand

e-mail: pinidphon.p@modgut.com

Abstract:
The gut microbiome sector is experiencing rapid innovation; however,ishstit a need for
a deeper understanding of how products that modify the microbiome can meet consumer
needs and identify opportunities throughout the technology value chain. Over the past decade,
microbiome research has accelerated, becoming a centrafohunnovation due to its
potential impact on the agrifood and healthcare industries. Despite significant activity from
startups, a notable gap remains in aligning scientific research with product development in
the microbiome field.

Mod Gut Co., Ltd., aervicebased company in Thailand focused on gut microbiome
solutions, is highlighting emerging microbiomaated innovations and outlining
opportunities for industry players in the healthcare sector to address unmet needs.
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DEVELOPMENT OF SACCHAROMYCES CEREVISIAE STRAIN FOR
ISOBUTANOL PRODUCTION FROM AN OSMOTOLERANT AND ETHANOL -
PRODUCING YEAST

Jirasin Koonthongkaew

Department of Microbiology, Faculty of Science, Chulalongkorn University, Thailand
e-mail: jirasin.k@chula.ac.th

Abstract:

Isobutanol ofsobutyl alcohol (IUPAC: anethylproparl-old) serves as an advanced biofuel
alternative to ethanol. Isobutanol has recently emerged as a promising candidate for
conversion into sustainable aviation fuel (SAF) using the alewhjet (ATJ) process.
Sacchaomyces cerevisigethe conventional yeast utilized for ethanol synthesis, can
synthesize a minor quantity of isobutanol via the metabolic pathway of the amino acid valine.
Although recent studies demonstrated the strategies to enhance isobutanol syythesis
metabolic engineering, the altered strains were primarily derived from laboratory strains and
predominantly face challenges in industsable production. This study aims to develop an
industrially feasible isobutanol strain 8t cerevisiaevith little genetic alteration to resolve
challenges in largscale production. The original strain used in this study is the osmotolerant
ethanolproducing S. cerevisiaestrain D3C (isolate G3-2) isolated by Hoondee et al.
(2016). Conventional mutagenesis waaducted on GB-2, yielding the isobutandblerant
mutant strain (named IbOH), which can tolerate up to 21 g/L of isobutanol. The genomic
DNA analysis revealed that IbGH harbored multiple mutations in genes associated with
nitrogen starvation responseell wall biosynthesis and integrity, stress resistaptsed
amino acid biosynthesis, glycerol accumulation biosynthesis, and the Hog pathway, which
collectively contribute to tolerance against isobutanol toxicity. B®T1 gene was
subsequently deletl using CRISPR/Cas9 to enhance isobutanol productivity. The synthesis
of isobutanol from IbOHLb a t dells was examined in both nutriemth and nutrient
moderate fermentation media, with the optimization of glucose concentration in the
fermentation media. The maximum isobutanol concentration achieved was 2.016 g/L, using
nutrientmoderate yeast tnogenous base (YNB) fermentation media with 150 g/L of glucose,
supplemented with 8 g/L of peptone, 3 g/L of (SO, 1 g/ L of KH PO
MgSO L7H O, and 0.05 g/L of FeSO L7H O.
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BIODEGRADATION PATHWAYS OF PHTHALATE ESTERS IN Gordonia
polyisoprenivoransSPK-13

Pimdao Theerasjrand Prinpida Sonthiphand*

Department of Biology, Faculty of Science, Mahidol University,
Bangkok,Thailand

*e-malil: prinpida.son@mahidol.ac.th

Abstract:

Plastic waste not only generates microplastics but also releases chemical components that
contaminate the environment and adversely affect the health of plants, animals, and humans.
Among these chmicals, phthalate esters are extensively used as plasticizers that are
recognized worldwide as environmental contaminants. Although various bacterial strains
capable of degrading phthalate esters have been isolatedyoridlapplications require
molecula insights to support effective environmental remediation. Using genome sequencing
and functional analysis, this study investigated the degradation mechanisms of phthalate
esters by the previously isolat€lordonia polyisoprenivoran§PK-13, a norpathogeit
bacterium with demonstrated efficiency in degrading multiple types of phthalate esters. The
assembled genome of SRR is 6,172,146 base pairs and contains genes involved in
degradation, including esterases, lipases, and cutinases, as well as mg&im®latusters

such agpcaBCDGH catAC andfadA These genomic features suggest that -3BKitilizes

aerobic degradation pathways to mineralize phthalate esters, with phthalic acid and
protocatechuate as the main intermediates.
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IDENTIFICATION OF GENETIC MARKERS TO AID THE DISTINCTION OF

Bacillus subtilisFROM OTHER CLOSELY RELATED SPECIES

Teerapat KhatkanfaSaowalak Kalapanulad® Susakul Palakawong Na Ayudthaya,
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School of Information Technolg vy , King Mongkutdéds University
(Bang Khun Thian), Bangkok, Thailand

3Center for Agricultural Systems Biology (CASB), Systems Biology and Bioinformatics
research laboratory, Pilot Plant Development and Training Institute, King Madngkut
University of Technology Thonburi (Bang Khun Thian), Bangkok, Thailand

“Thailand Institute of Scientific and Technological Research (TISTR), Pathum Thani,
Thailand

°Systems Biology and Bioinformatics research laboratory, Pilot Plant Development and
Trani ng I nstitute, King Mongkutds University
Bangkok, Thailand

*e-mail: weerayuth.kit@kmutt.ac.th

Abstract:

Bacillus subtilisis widely recognized for its agricultural, industrial, and biotechnology
applications. Hwever, its high genetic similarity to other members within Bhesubtilis

group often hinders accurate identification, leading to potential misclassification and
inappropriate strain usage. This study aims to address these challenges by characterizing the
genetic diversity amondB. subtilis strains, subspecies, and closely related species and
identifying candidate molecular markers for precise taxonomic resolution. Aygraome
analysis of 8 Bacillusgenomes using the Roary pipeline revealed 906 conseoredjenes.
Phylogenomic reconstruction utilizing these genes clarified evolutionary relationships within
the group. Furthermore, the core genes were examined to identify nucleotide variant positions
specific toB. subtilis resulting inthe discovery of601 variants across 379 gend&ese
variants were further evaluated against identical nucleotide positions in other species using
nucleotide BLAST to confirm their potential as diagnostic markers for reliably distinguishing
B. subtilisfrom its close relaves. Collectively, our findings provide valuable insights into

the genetic diversity of th®. subtilis group and propose candidate markers that could
improve detection protocols. These advancements will enhance the accuBwcgulitilis
identificationand minimize strain misapplication, ensuring the safe and effective application
of B. subtilisacross diverse fields.
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PROBIOGENOMIC ANALYSIS AND ANTI -PROLIFERATIVE ACTIVITY OF

PROBIOTIC AND POSTBIOTICS Lactococcus lacti8KKT -1: anin silico

THERAPEUTIC PREDICTION

Papinwit BusayaboribooncHot Pacharadanai  Phanpipit Engkarat KingkaeW,
Napassakorn KasemnukijkuSupawadee Umthohg’

'Depart ment of Bi ol ogy, School of Science,
Ladkrabang, Bangkok 10520, Thauth

’Department of Biochemistry and Microbiology, Faculty of Pharmaceutical Sciences,
Chulalongkorn University, Bangkok 10330, Thailand

*e-mail: engkarat.ki@kmitl.ac.th,

**e-mail: supawadee.u@chula.ac.th

Abstract:

Cervical cancer remains a major malignancy among women worldwide, with conventional
cytotoxic therapies often associated with side effects that compromise quality of life.
Probiotics are increasingly explored adjuamctive or alternative therapeutic agents due to
their healthpromoting and anticancer properties. Genomic analysis is central to probiotic
research, as it enables the identification of genes linked to functionality, safety, and
metabolite biosynthesighereby defining therapeutic potential. In this study, the whole
genome of Lactococcus lactis BKKI was analyzed using EzBioCloud, NCBI, KEGG,
BAGEL4, VirulenceFinder, and PathogenFinder. The strain was confirmed to be non
pathogenic (probability 0.21) dnfree of virulence factors. Functional assays demonstrated
strong gastrointestinal tolerance and 69.54% adhesion to-Zaals, comparable to
Lacticaseibacillus rhamnosus GG (72.12%). BAGEL4 analysis identified the nisin Z gene,
encoding a bioactive pgge with antimicrobial, anticancer, and heghttomoting potential.
Importantly, the celfree supernatant (postbiotics) of BKKITinhibited HelLa cervical cancer

cell proliferation by 68.31%, in contrast to 25% canosine, which achieved only 3.1%
inhibition. These findings demonstrate that L. lactis BKKT a safe and functionally potent
probiotic, with genomic traits supporting gastrointestinal resilience, epithelial adhesion, and
nisin Z production. Collectively, genomic analysis validates its poteintiakrvical cancer
prevention and therapy.

Keywords: Lactococcus lactiswholegenome sequencing; Bioinformatic analysis; Nisin Z;
Anti-cancer activity
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IMPACT OF HETEROLOGOUS Beta Carotene Ketolasébkt) GENE EXPRESSION
FROM Hematococcus pluvialissN Synechocystissp. PCC 68030N CAROTENOID
PRODUCTION UNDER SALT STRESS

Benjamat SukkokekSaowarath Jantars,

!Laboratory of Cyanobacterial Biotechnology, Department of Biochemistry, Faculty of
Science, Chulalongkorn University, Bangkok 10330, Thdilan

* e-mail: saowarath.j@chula.ac.th

Abstract:

Synechocystis sp. PCC 6883a model cyanobacterium extensively studied for its
photosynthetic capacity and potential in the sustainable bioproduction ofvdiligh
compounds, herein carotenoids. Among these, ketocarotenoids are particularly valuable due
to their potent antioxidant properties. Howev&ynechocystisp. PCC 680®aturally
produces only limited types of carotenoids and lacks an efficient pafowthe biosynthesis
of high value ketocarotenoids. In this study, we explored strategies to improve carotenoid
biosynthesis via heterologous expression of thearotene ketolase genebki)
from Haematococcus pluvialigor OX_BKT) in Synechocystisp. PCC 6803All strains
werecultured in BG1 medium containing 0.25%, 1%, and 2% (w/v) NaCl. Unknown peaks
that were undetectable in WTc were found in certain HEh®@matograms of the OX_BKT
strain at 1% and 2% NaCl. It is considered that the peaks are either new carotenoid species or
free astaxanthin. In addition, exposure to high NaCl concentrations altered the carotenoid
profile in both WTc and OX_BKTmyxoxanthophyll andzeaxanthincontents decreased,
whereas b-caroteneandchlorophyll a contents increased. These findings suggest that salt
stress may change carotenoid metabolism and pigment composition and also induce
thebkt gene expression to produce new carotenoid produ&gnachocystisp. PCC 6803.
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DEVELOPMENT OF BETA -CLASS CARBONIC ANHYDRASES FROM Roseateles
terraeHL11 FOR CO2 CAPTURE

Panyada Wattanachhi Hataikarn Lekakarf, Katesuda Aiewviriyasakdi, Katewadee
Boonyapakrort, Sornpornpun Pairoh, Wuttichai Mhuantond, Verawat Champreda,
Benjara Bunterngsook*

! Enzyme Technology Research Team, Biorefinery Technology and Bioproduct Research
Group, National Center for Genetic Engineering and Biotechnology, 113 Thailand Science
Park, Khlong Luang, Pathum Thani 12120, Thailand

2 Department of Bitechnology, Faculty of Science and Technology, Rangsit Campus,
Thammasat University, Pathum Thani 12120, Thailand

*e-mail: Benjarat.bun@biotec.or.th

Abstract:

Roseateles terraélL11 strain, isolated from soil attached to sago palm root, revealed the
preence of genes encoding carbonic anhydrase enzymes. Regarding genome sequencing and
functional gene annotation, one gene encobhutpss carbonic anhydrade CA 2211) was
identified from R. terrae HL11 which is responsible for biological enhancement of, CO
capture application. This study aims to characterize function ancc@®@ersion activity of

b-CA 2211 for its potential use in carbon capture, utilizatemd storage (CCUS)
technology. The predicted thrdei mensi onal -GAt221d cusingr hemolagy b
modeling SWISSModel using Eubacterial betarbonic anhydrase (PDB 2esf) as a template

i ndi cat €4 2211hasdemblbd into hortetrameric structureSubsequently, the
b-CA_ 2211 gene was successfully cloned into pET28a(+) and heterologously expressed in
Escherichia coliBL21 (DE3). The recombinant protein was purified by usingNWA

affinity chromatography with the expected size approximately 2a8288ik SDSPAGE gel.

The enzyme exhibited optimum temperature was found to b& 46d the activity assay
through protonography confirmed hydratase activity of tetrameric form for Ky@ration

assay. Furthermore, Wilbuknderson assays demonstrated outlitep catalytic

per f or meA @211 reaching 5,454.55+1,714.19 WAU/mg. These demonstrated high
pot ent i &A asbibcatdlyst éor TGsequestration.
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DISCOVERY AND FUNCTIONAL CHARACTERIZATION OF RECOMBINANT

ALPHA -CLASS CARBONIC ANHYDRASE DERIVED FROM ANAEROBIC

UNCULTURED MICROBIAL CONSORTIUM

Sirikanya JongprasertktlApirak Chonphaiboosh Nattachai KasipahHataikarn Lekakara,
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UniversitySuankularb Wittayalai Rangsit School Center, Khlong Luang, Pathum Thani
12120, Thailand

2 Department of Biotechnology, Faculty of Science and Technology, Rangsit Campus,
Thammasat University, Pathum Thani 12120, Thailand

3 Enzyme TechnologiResearch Team, Biorefinery Technology and Bioproduct Research
Group, National Center for Genetic Engineering and Biotechnology, 113 Thailand Science
Park, Khlong Luang, Pathum Thani 12120, Thailand

*e-mail: Benjarat.bun@biotec.or.th

Abstract:
Carbaic anhydrases (CAs) are metalloenzymes that catalyze the reversible hydration of
carbon dioxide, playing a pivotal rol e in

applications in industrial processes, CAs must exhibit stability at high temperatdresder
alkaline pH conditions. Therefore, the development of novel CAs with superior properties,
along with technologies that enhance their stability, represents a critical technological gap
that needs to be addressed. In this study, a repwéhss cebonic anhydrasea¢CA) was
successfully identified using metagenomic approach in which genomic DNA was extracted
from an anaerobic microbi al communi t-CA preser
designated as ApCA exhibited the highest amino seggience similarity (78% identity and

88% similarity) to ana-CA from Allochromatium palmeri an anaerobic mesophilic
bacterium. To improve its stability and facilitate immobilization, ApCA was heterologously
expressed irEscherichia coliBL21(DE3) as Ap@-ferritin (ApCA-FN) chimeric protein

fused with ferritin which is an irebased nanocage protein. The ApEN exhibited 15.31

U/mg at 50°C with high activity at pH ranging from ZL0.0 though colorimetric method
using pnitrophenyl acetate as a substrafberefore, this fusion strategy offers a simplified
alternative to traditional immobilization methods, resulting in a ferntediated carbonic
anhydrase complex.
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STRUCTURAL AND FUNCTIONAL INSIGHTS INTO A NOVEL ALDEHYDE
DEFORMYLATING OXYGENASE FOR BIOFUEL APPLICATIONS

Nidar TreesukkasenSurawit Visitsatthawond,hanyaporn Wongnate*

School of Biomolecular Science and Engineering, Vidyasirimedhi Institute of Science and
Technology (VISTEC), Wangchan Valley, 555 Moo 1 Wangchan, Rayong, 21210, Thailan
*e-mail: thanyaporn.w@vistec.ac.th

Abstract:

Aldehyde Deformylating Oxygenase (ADO) is a ferritin like diiron protein that catalyzes
aldehyde into corresponding.Calkanes, major components of biofuels. In this study, we
discovered the novel specigem Pseudomonas plecoglossicidBADO (PsADO) using the
Enzyme Function Initiativd=nzyme Similarity Tool (EFEST).PsADO reveals a loop motif

that contains disulfide bond. An extended loopR$ADO features a novel substrate tunnel,
enhancing bothféciency and thermostabilityPsSADO can enhance the activity to produce
alkane, with akeatof 1.38min™, 106 times higher than that &rochlorococcus marinus
MIT9313 (PmADO). Moreover, PSADO exhibits a markedly higher melting temperature
(Tm) of 60 AC, compaRmARO. AlphaFold13 aAd Cadedock analyses
demonstrated that deletion of the extended loosADO led to a reduction in alkane
production of up to 9-4old. Additionally, the N47A variant decreased tridecane formation
by 1.5-fold, underscoring the critical role of these structural features in substrate
accessibility. These findings emphasi®#ZA D OO s potenti al for bi o
particularly in the efficient biosynthesis of lowbain alkanes suitable for jet fuel. Wit
enhanced stability and catalytic efficiendysADO represents a promising candidate for
industrial biotechnology and biofuel production.

Aldehyde Deformylating Oxygenase

(ADO)
B f‘;'f 2,
0 " "’A ?'
1 ¥
0., — i,
Aldenyde J‘ % ) Alkane
Previous species The novel species
A 4
@ Jé) Extended
loop
Figure 1.
Structural comparison betwedhe novel species d?sADO and PmADO to catalyze the
aldehyde to alkam
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COMPLETE GENOME INSIGHTS INTO A Bacillus cereus GROUP ISOLATES

FROM FOOD

Sawanya PotirungseePhornpharSornchuer? Kritsakorn Saninjuk->*

1 School of Science, Mae Fah Luang University, Chiang Rai, Thailand

2 Microbiology and Immunology, Depanent of Preclinical Science, Faculty of Medicine,
Thammasat Universitlongluang, Pathum Thani 12120, Thailand.

3 Microbial Products and Innovation Research Group, Mae Fah Luang University, Chiang
Rai, Thailand

*e-mail:Kritsakorn.san@mfu.ac.th

Abstract:

Bacillus species are spofferming, Grampositive bacteria that are widely distributed
indiverse ecological niches. ThB. cereusgroup is particularly significant due to
itsimplications for human health and food safety. Members of this group contaminate
variety of raw and processed foods and can survive heat treatments owing to the high
resistance oftheir spores.B. cereusis an opportunistic pathogen capable of causing
gastrointestinalillnesses, including diarrheal and emetic syndromes, as well tag ex
intestinal infections. These conditions arise from the production of exotoxins such as
hemolysin BL, norhemolytic enterotoxin, and cytotoxin K, which are associated with
diarrheal symptoms, aritle emetic toxin cereulide, which induces nausea andtvgni his

clade exhibits notablmedical and ecological diversity and is recognized for its resistance to
multiple antibiotics,i n c | u-thctamgagebts. Although tetracycline remains one of the
most effectivereatments, emerging resistance is increasingly reported. Furthermore, biofilm
formationenhances persistence and virulence, posing challenges for both treatment and food
sdety. In this study, twoB. cereusgroup isolates obtained from food in Thailand were
subjected towholegenome sequencing using Oxford Nanopore technology. Genomic
analyses revealefatures consistent with tH& cereussensu stricto lineage. Comparative
phylogenomic ancverage nucleotide identity (ANI) analyses positioned the isolates within
the B. cereus clade, clustering closely with reference genomes s&clhcaseusWPySW?2

and AFAOQL. Bothisolates harbored multiple virulence genes, includihgA nheB nheG

entFM, cerA andbceT, indicating dual diarrheal and hemolytic pathogenic potential. These
findings highlightthe importance of understanding the pathogenicity, resistance mechanisms,
and ecologicahdaptability ofB. cereudor mitigating foodorne risks and informing public
healthinterventions.
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MICROBIOME BIOMARKERS FOR COLORECTAL CANCER DIAGNOSIS VIA
METAGENOMIC ANALYSIS

Kasidet TaweepdnTavan Janvilisf, Joy Scari3 Supeecha KumkatePhurt
Harnvoravongchét

!Department of Biology, &culty of Science, Mahidol University, Thailand

’Department of Microbiology, Faculty of Science, Chulalongkorn University, Thailand
3 Department of Veterinary Pathobiology, Oklahoma State University, USA

*e-mail: phurt.har@mahidol.edu

Abstract:

Colorectd cancer (CRC) is a leading malignancy worldwide, contributing significantly to
cancefrelated deaths. Its progression is often linked to delayed diagnosis and limited
therapeutic effectiveness, as tumors may develop resistance to treatmenistdtgly
detection improves outcomes, emphasizing the need for reliable diagnostic tools. While
various diagnostic approaches, including tumor profiling and gut microbiome analysis, have
been proposed, universal CRC biomarkers remain unidentified. Most prior $aaised on
specific microbes using single analytical metrics.

In this study, we utilized a metagenomic gut microbiome database to identify
potential microbial biomarkers for CRC. Multiple analytical metl@odcluding microbial
diversity, differential aburehce, and interaction network analysesgere applied to assess
candidate microbes and their associations. No significant differences were found in the top
ten abundant species among control, adenoma, and cancer groups. Both alpha and beta
diversity were corparable across groups. Differential abundance analyses identified
Prevotella copri as a potential CRC biomarker, showing a high LDA score and increased
abundance in cancer samples. However, interactions between P. copri and other microbes
remain unclear ah require further investigation to clarify its role in colorectal
carcinogenesis.

Log Fold Change

Figure 2.
Speciedevel biomarker discovery from differential abundance analyses using (a) LEfSe
(LDA > 3.5), (b) DESeq2 (heatmap of log fold changes), and (c) AN&EB@Mpairwise log
fold changes; |logFC| > 1). Six species identified by ANCB®™passed prevalence and
robustness filters. Significance: q < 0.8%, @ < 001 (**), q < 0.@1 (*** ).
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PERFORMANCE TESTING OF A URINE MICROALBUMIN DIP TEST STRIPS
DEVELOPED FOR PRELIMINARY KIDNEY DISEASE SCREENING

Umaporn Pimpitak, Wanwisa PoonlapdechaAnumart Buakeaw Sirirat Rengpipatand
Kittinan Komolpis-?3

The Institute of Biotechnology and Genetic Enginegrit@hulalongkorn University,
Bangkok, 10330 Thailand

2Quialified Diagnostic Development Center, Chulalongkorn University, Bangkok, 10330
Thailand

3Food Risk Hub, Research Unit of Chulalongkorn @nsity, Bangkok 10330, Thailand
*Corresponding author.-Bail: Umaporn.p@chula.ac.th

Abstract:

This study describes the development of a novel lateral flow dipstick assay for the rapid
screening of chronic kidney disease (CKD). The assay utilizes gold nanoparticlegres a s
and is based on competitive antigamtibody binding for the detection of microalbumin in
urine, a key indicator of CKD. This potof-care test is designed for convenient initial
screening, particularly for microalbuminuria. The qualitative colaoiimedipstick, with a

cutoff value of 20 pug/mL, provides results based on visual inspection of the color change,
eliminating the need for specialized personnel. The method isffestive, provides rapid
results, and can be implemented in various healéhsettings. In a study of 237 urine
samples, the dipstick assay showed agreement with a standard reference method in 229
samples (51 positive, 178 negative), while 8 samples yielded discordant results. Statistical
analysis revealed a sensitivity of 8783a specificity of 99.44%, and an accuracy of 96.62%

for the urine microalbumin dipstick. These results suggest that this dipstick assay is a
promising tool for CKD screening by monitoring urine albumin levels for microalbuminuria,
enabling physicians tmake timely decisions regarding patient care. Positive results should
be further confirmed by standard laboratory testing.
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MECHANISMS OF SSG1-MEDIATED LIFESPAN EXTENSION THAT APPEAR TO

BE INVOLVED IN TRANSPORT OF S-ADENOSYLMETHIONINE IN BUDDING
YEAST

Sawaka KawasakiKoji Masumura, Takafumi Ogawa, Masaki Mizunuma*

Graduate School of Integrated Sciences for Life, Hiroshima University

*e-mail: mmizu49120@hiroshima.ac.jp

Abstract:

Elucidation of the regulatory mechanisms of aging and lifespan is exgectemtribute to
prevention of ageelated diseases and extension of healthy lifesBagviously, ve found

that theSSG1(the spontaneous suppression of gredehay insaht1) mutation in budding
yeast extended lifespan with high accumulatiors-atlenogimethionine (SAM) in vacuole.

The mutant expresses at€¥minally elongated Ssgl protein at the vacuolar membrane due to
a frameshift mutationGiven the high similarity of Ssgl to the MATE (multidrug and toxic
compound extrusion) family transporter, Ssgas predicted to be a transporter of SAM.
Therefore, the aim of this study was to clarify the mechanisms of lifespan extension by
characterizing the functions of Ssgl.

To investigate the role of Ssgl in lifespan regulation, mutations were introduced
toward amino acid residues predicted to be important for transport activity. These mutations
abolished the high accumulation of SAM and lifespan extension. Furtheri8éd,
transport activity was demonstrated with vacuolar membrane vesicles isolate® 3G
overexpressing strains.

These results show for the first time that Ssgl is a vacuolar merrbcatieed SAM
transporter and that its transport is involved in lifespan extension.

SSG1 mutant
100 ¢

@ O

Ssg1

% Survival
-—
o

vacuole
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g

1'I'I'I'I'I'I'I
0 4 8 12 16 20 24 28
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Figure 1.
Lifespan extension of th®SGImutant
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ANALYSIS OF THE OXIDATIVE STRESS RESISTANCE INDUCED BY S
ADENOSYL-L-HOMOCYSTEINE IN Saccharomyces cerevisiatND Caenorhabditis
elegans

Miyuko Kanaji, Takafumi Ogawa, Koji Masumura, Masaki Mizunuma*

Graduate School of Integrated Sciences for Life, Hiroshima University

*e-mail: mmizu49120@hiroshima.ac.jp

Abstract:

Elucidating the regulatory mechanisms of lifespan can provide practical applications for
lifespan extension and aginglated diseases. We previously reported that supplementation
with S-adenosylL.-homocysteingSAH), a metabolite in methionine metabolism, extended
the lifespan of the yeaSlaccharomyces cerevisiaad nematod€aenorhabditis elegansn
methionine metabolismSadenosyl-methionine (SAM) acts as a methyl donor in
methylation reactions, where&AH competitively inhibits these reactions. Recently, we
found that supplementation with SAH promotes tolerance to oxidative stress in yeast and in
nematodes. Since longevity and stress resistance are closely related)dbdétl oxidative

stress resist@e is expected to play an important role in longevity. Given that SAH
supplementation leads to increased accumulation of SAH and SAM in yeast, we predicted
that methyltransferases might be involved in the process of oxidative stress resistance.
Among the nethyltransferase deletion mutants, we screened for strain(s) that did not affect
stress resistance induced by SAH in ye®#t. obtained both mutant strains that exhibited
sensitivity and resistance to oxidative stress, suggesting that multiple methghanaasfare
involved in this mechanism. Furthermore, tkik elegansortholog of the candidate
methyltransferase identified in yeast also exhibited oxidative stress resistance when mutated,
indicating that this mechanism may be conserved between yeastraatbdes
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MULTIFUNCTIONAL TERMINALIA CATAPPA -INCORPORATED SODIUM

ALGINATE/CARBOXYMETHYL CHITOSAN HYDROGEL FOR ENHANCED

BURN WOUND HEALING
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Thanyacharoen?, Walaipun Rukprase , Wor rapot Pengpa , Krieng
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Department of Microbiology, Faculty of Scie
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Abstract:

The skin is the bodyds | argest organ, serv
environmental stress. Buinjuries represent a significant public health concern, particularly

in low- and middleincome countries, contributing to high morbidity, mortality, and
economic burden. These injuries compromise the skin barrier, leading to prolonged
inflammation, oxidtive stress, microbial invasion, and delayed healing. There is increasing
demand for advanced wound dressings that areamoa, promote regeneration, and reduce
antibiotic reliance. This study developed a natural bilayer hydrogel wound dressing
incorpoiated withTerminalia catappdTC) leaf extract to provide antibacterial, antioxidant,

and antiinflammatory properties. The bilayer comprises a caletwosslinked sodium
alginate (SA) and carboxymethyl chitosan (CMC) hydrogel for moisture retention and
biocompatibility, and an electrospun polyvinyl alcohol (PVA)/polycaprolactone (PCL)
nanofiber sheet that mimics the extracellular matrix and enhances mechanical strength.
Compressive testing indicated that the 9.38%lddlled hydrogel had the lowest resis&n

(0.16 £ 0.04 N/mm?2) and modulus of elongation (0.66 +* 0.14 N/mm?), reflecting high
flexibility and deformability suitable for wound surfaces, whereas unmodified SA/CMC was
the most rigid. FTIR analysis confirmed component integration: SA/CMC showed OH

s retching at -Baeédthydwogels (6.232.8%)dlisplayed Otdtretching at
32493258 c¢cm 1 and amild5e9 91 Ilc nbandsi nadtnediatbd® 2 g p ¢
crosslinking. TC extract exhibitedOIC st r et ching at 11Bkagesm T, ¢
Antimicrobial testing demonstrated strong activity against MRSA &ndaeruginosa
(inhibition zones up to 28.00 £ 2.65 mm), while E. coli &dlbicanswere inhibited under
specific conditions. MICs ranged from 0i9895 mg/mL for bacteria and 38 250 mg/mL

for fungi. Antioxidant activity was highest in the 9.38% hydrogel, with 82.27 + 0.35%
(DPPH) and 92.63 + 0.26% (ABTS) radical scavenging. -Afitammatory effects were
evaluated in LPStimulated RAW 264.7 macrophages. NO levels were redinogd32.8 +

2 UM in stimulated cells to 18.6 pM with 12.50% TC extract at 5.00 mg/mL, slightly lower
than the positive control (19 uM Vermelhotin), indicating strong dtesgendent suppression

of inflammation without cytotoxicity. Biocompatibility and wod healing potential were
confirmed in HaCaT cells. Collectively, these results demonstrate that Headé€d bilayer
hydrogel is a safe, multifunctional, and effective dressing, combining flexibility, antioxidant
and antimicrobial activity, and aAtflammatory properties, making it a promising solution

for enhancing burn wound repair, particularly in resodiroéed settings.
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PCL/COLLAGEN /ALGINATE 3D SCAFFOLD INCORPORATING

PHLOROTANNIN FOR BONE TISSUE REGENERATION: ASSESSMENT OF SUB-
CHRONIC TOXICITY

TaeHee Kim*#* Hyun Kyoung Yang’, Jin Young ParKk, Jae Yong Jung) Do-Hyung Kim®
'Research Center for Marifetegrated Bionics Technology, Pukyong National University,
Busan 48513, Republic of Korea
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3University College, Pukyong National University, Busan, 48513, Republic of Korea

“Major of Electrical, Electronics, and Software EnginegriRukyong National University,
Busan, 48548, Republic of Korea

*Marine-Bionics Convergence Technology Center, Pukyong National University, Busan,
48513, Republic of Korea

®Department of Aquatic Life Medicine, College of Fisheries Sciences, Pukyong Nationa
University, Busan, 48513, Republic of Korea

*e-mail: tachee@pknu.ac.kr

Abstract:

The development of effective scaffolds for bone regeneration is crucial due to the growing
demand for innovative strategies to repair bone defects and accelerate thg freaiess. In

this study, a polycaprolactone/2% fish collagen/2% alginate (P/FC) s8affold
incorporating 5% phlorotannin was developed to enhance bone tissue regeneration. Although
the regenerative efficacy of the P/FC/A scaffold has been demonstratid and in vivo,

its subchronic toxicity in animal models has not been fully investigated, raising concerns
regarding its safety for clinical applications. To address this, we assessed -tla®ub
toxicity of the P/FC/A scaffold over a 4&eek period using New Zealand White rabbits (10
six-monthold males and 10 temonthold females). A total of 20 rabbits were randomly
divided into two groups (n = 10 per group): an experimental group implanted with the
P/FC/A scaffold and a negative control gpoimplanted with a higlensity polyethylene
scaffold. Comprehensive assessments, including measurements of body and organ weights,
hematological and serum biochemical parameters, and histopathological examinations of
major organs (liver, kidney, spleeheart, and lung), revealed no significant differences
between groups. Furthermore, no adverse effects were observed in fifldAted group.

These findings demonstrate the ftowic nature and favorable safety profile of the P/FC/A
scaffold, supportingt$ potential suitability for clinical use in bone regeneration.
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ITS-BASED IDENTIFICATION OF COMMON POACEAE SPECIES FOUND
AROUND BANGKOK
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!Graduate Program in Toxicology, Faculty of Science, Mahidol University, Bangkok,
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2Systems Biology of Diseases Research Unit, Faculty of Science, Bangkok, Thailand
3Department of Plant Science, Faculty of Science, Mahidol University, Bangkok, Thailand
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Abstract:

Poaceae speci@ghe main contributors to pollen allergy within Thail@ndave almost
identical pollen, often only differing significantly in size, so grains cannot be discriminated at
species level visuall Exact taxonomical identification of grasses, necessary for research, is
only achieved by experts when the entire plant, including inflorescence, is available. As this
is often unobtainable, and sequencing can be-tiomsuming, other ways to verify ansple's
classification must be found. Here, we demonstrate a way of aiding in the identification of 15
common grass species found around the Bangkok area, based on PCR amplification of its
conserved internal transcribed spacer (ITS) region. Using eigleratitf primers, a unique
amplification pattern was created for each species, allowing to distinguish between the
grasses of the Panicoideae and Chloridoideae families. While the close resemblance of all
collected ITS sequences does not allow for preciseractaization, directed PCR
amplification may be used as an immediate species indicator, before the sequencing results
return and verify the identification. However, the scarcity of ITS sequences for Thai grasses
limits further improvement of this metholl.is therefore important to also expand relevant
databases to aid development of better processes, improving speed and quality of research.
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MICROFLUIDIC BACTERIA -NOSE CHIP EMPLOYING Corynebacterium accolens
FOR BREATH VOC DIAGNOSTICS

Po-Hui Wu!, YanYu Chert*

Department of Chemical Engineering, National Chung Hsing University, No. 145, Xingda
Rd., South Dist., Taichung, 40227, Taiwan (R.O.C.).

*e-mail:
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Abstract:

The preliminary study developed a berstiale inversenembranebioreactor that employed

the nasal commensalorynebacterium accolenas a biosensing element for detecting
volatile organic compounds (VOCs) in human breath. While biologically informative, the
system required large gas volumes and long residence timés)d portability and clinical
efficiency. To address these limitations, the bioreactor was miniaturized into a microfluidic
Abacteri al noseo chip. The chip was fabrica
(PDMS) sheets, cast from a ginted nold. This miniaturization significantly reduced
sample consumption by over 90%, shortened diffusion paths, and enabled multiplexed
analysis on a single substrate. A PETE membranecgomized withC. accolens was
embedded within a dedicated sensing dbem while adjacent microchannels delivered
humidified air or calibration gases to sustain a stableligaisl interface that mimics the

nasal cavity.C. accolenscommonly found in healthy nasal microbiota, shows desiccation
tolerance and expresses lipgsehways responsive to VOCs. The system's feasibility was
demonstrated by monitoring lipid levels, biomass, dissolved oxygen, and headspace acetone
in response to clinically relevant acetone concentrations. This study highlights the potential
of using naal commensals in a portable, disposable, and-imaasive VOC detection
platform for pointof-care diagnostics.

(a) (B cm—

Figure 1.
(a) 3D printing channel; (b) Bactesiase microchip; and (c) Mimic nasal environment f
sensing.
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ENHANCING SCOLIOSIS DETECT ION USING Al: INTEGRATING DEEP
LEARNING INTO THE MEDICAL FIELD

Pittayud Aursukitwattan#& Pakwalan Kiewwichdi
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2King Mongkut's International Demonstration School, Thailand

*e-mail: Fringyronaldo@gmail.com

Abstract:

In the past, the study of biological conditions such as scoliosis relied heavily on physical
detection through human eyes, with limited access to advanced technology. This often made
it difficult for doctors toaccurately identify and differentiate between each type of scoliosis,
which are thoracic, thoracolumbar, and lumbar. Nowadays, with advancements in artificial
intelligence, a deep learning image classification model can assist in recognizing these spinal
curvatures more quickly and accurately. The model that is being used is the Xception model,
trained using spinal Xay images. The model achieved a validation accuracy of 68% and a
test accuracy of 96%. This can potentially be introduced as a tool to tid detection of
scoliosis. In the future, doctors can possibly compare their manual classification of scoliosis
types with the model 6s predictions and discu

True: Lumbar True: Lumbar True: Lumbar True: Lumbar
Predicted: Lumbar Predicted: Lumbar Predicted: Lumbar Predicted: Lumbar

rue: Lumbar rue: Lumbar rue: tumbar rue: Lumbar
Predicted: Lumbar Predicted: Lumbar Predicted: Lumbar Predicted: Lumbar

rue: rhoracic rue: rhoracic rue:
Predicted: Thoracic Predicted: Thoracic Predicted:

rue: Thoracic rue: rhoracic rue: éoraCIc :
Predicted: Thoracic Predicted: Thoracic Predicted: Thoracolumbar Predicted: Thoracic

Figure 1.
Example of model predictions
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EVALUATION OF CHONDROCYTE CULTURE FORMAT S FOR ENHANCING
EARLY CARTILAGE MATRIX FORMATION

Matthuros Sonthisathaporn®, Nattanan T-Thienprasert' and Chomdao SinthuvanicH *
Department of Biochemistry, Faculty of Science, Kasetsart University, Bangkok 10900, Thailand
*e-mail: chomdao.si@ku.th

Abstract:

Osteoarthritis (OA) is a chronic disease primarily affecting individuals over 60 years old,
with a higher prevalence in females. The global incidence of OA is continuously rising due to
aging populations and increasing rates of obesity and injurijkeéJother tissues, damaged
cartilage has limited seliealing capabilities due to its avascular nature, low cell count, and
abundant extracellular matrix (ECM). Current treatments for OA include surgical
interventions such as drilling, subchondral almasi microfracture, and Autologous
Chondrocyte Implantation (ACI). However, these approaches face challenges such as issues
with cell handling and scaffold imperfections. This study aims to explore opitimatro

culture conditions that support cartilagetrix production for potential application in cell

based therapies. Gene expresdiPiezo2, ACAN, Col2Al1 as well as glycosaminoglycan
(GAG), DNA, and hydroxyproline content, were analyzed to identify which culture method
best preserves the chondrocyphenotype and promotes eashage cartilage matrix
synthesis. The results showed that the monolayer culture was superior in maintaining crucial
gene expression. This culture also demonstrated enhanced extracellular matrix efficiency, as
evidenced by sigficantly higher GAG/DNA and hydroxyproline/DNA ratios. These results
suggest that monolayer culture provides a promising environmeint ¥a@ro cartilage matrix
synthesis, paving the way for future injectable -belbed therapies for OA in both humans

and animals.
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UV-RESPONSIVE GALLIC ACID CONJUGATED CHITOSAN METHACRYLOYL
HYDROGEL: SYNTHESIS AND APPLICATION FOR DIABETIC WOUND
TREATMENT
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Abstract:

Chronic wounds are often aggravated by excessive inflammation aatios stress caused

by trauma, burns, infections, and metabolic disorders. Therefore, creating biomaterials that
can locally regulate the detrimental impact of overproduced reactive oxygen species (ROS)
and prolonged inflammatory responses is criticatiportant. In this work, we developed a
novel hydrogel with improved therapeutic potential by combining fish gelatin methacryloyl
(FGelMA), an emerging alternative to mammal@erived gelatin, with gallic acid
conjugated chitosan methacryloyl (28SMA). The hydrogels were fabricated using a UV
photocrosslinking method and its morphology, rheological properties, swelling behavior, and
degradation profiles were systematically investigated. The GONMG hydrogels
demonstrated potent radical scavenging actiggginst DPPH and ABTS, while vitro
studies confirmed excellent cytocompatibilitgroliferation, migration and angiogenesis
Furthermore, it inhibited the production of nitric oxide (NO), tumor necrosis fattor( T N F
u) , and -1mt-Eh )L evelmhanoing the production of Interleuldiit (IL-10) in
lipopolysaccharide (LPSjtimulated RAW264.7 macrophages. Finally, in a diabetic mouse
model with chronic wound conditions, the hydrogel exhibited -iaflammatory and
angiogenic effects. These resukuggest that the GM/GM hydrogel, with its enhanced
antrinflammatory and antioxidant properties, can potentially be utilized as a wound dressing
to improve hareo-heal chronic wounds.
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OPTIMIZING A SPLIT LENTIVIRAL DELIVERY SYSTEM FOR CRISPR/CAS9 -
BASED GENE KNOCKOUT IN MESENCHYMAL STEM CELLS

Lanlzillit Pongsasakulchét,Kanok KeeratiOpasawat, Natcha Gahawong, Waracharee
Srifa’”

!Department of Biochemistry, Faculty of Medical Science, Naresuan University, 65000,
Thailand

*e-mail: waracharees@nmac.th

Abstract:

Pooled CRISPR knockout (KO) screens enable laogde functional analysis of genotypic
phenotypic relationships for cell line models, leading to insights into cellular functions and
disease development. However, applying this approacpritoary human cells remains
challenging due to limited culture sizes and windows, as well as low delivery efficiency of
CRISPR components. Here, we explored a CRIBR§ed KO approach compatible with
pooled screens using a split lentiviral system forsgguential delivery of sgRNAand Cas9
expressing vectors in mesenchymal stem cells derived from human exfoliated deciduous teeth
(SHED). Our results show that serial transduction using common CRISPR screening
lentiviral vectors is compatible with SHED, twiup to 76% guide RNA vector delivery
efficiency and 56.8% Cas9 vector-delivery efficiency in serial transduction. The delivery
efficiency directly correlated with lentiviral doses with stable expression for both vectors.
Gene knockout was validated thie HBB locus, resulting in an average indel mutations of
28%. Notably, knockout efficiency is considerably lower than Cas9 delivery efficiency,
highlighting Cas9 vector delivery and CRISPR component expression as key limiting factors.
These findings eshdish a proofof-concept framework for split lentiviral CRISPR/Cas9
delivery in primary MSCs and provide a foundation for future pooled CRISPR screening in
MSC models.
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EXPLORING FISH GELATIN BIOACTIVE HYDROGEL FOR ENHANCED
DIABETIC WOUND HEALING

Nayah'? Dong-Joo Park-? Won-Kyo Jung-?3*
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Abstract:
Non-healing diabetic wounds remain a significant clinical challenge, often leading to severe
complications and threat eni-bagedpydrogelemedsiegs | i v

have emerged as effective alternatito accelerate wound repair. In this study, a bioactive
hydrogel was developed from fish gelatin (FG), a sustainable substitute for mammalian
gelatin, combined with oxidized hyaluronate (OHy) through a Schiff base reaction. The
resulting FGOHy hydrogel exhibited adequate mechanical stability and -se#ling
properties. In vitro assays demonstrated cytocompatibility and suppression of inflammatory
mediators, including NO, 1 b, -OUNFand PGE2, i n | istmalgen! ys ac c
RAW 264.7 macrophage Furthermore, the hydrogel reduced intracellular reactive oxygen
species (ROS), thereby alleviating oxidative stress. In vivo studies using diabetic mouse
models confirmed enhanced wound closureepighelialization, and collagen deposition,
alongside pregulated expression of angiogenesis and-iafiimmatory markers such as
CD31, CD206, and Argl. These findings highlight the advanced therapeutic potential of fish
gelatinbased hydrogels, positioning them as a promising alternative for diabetic wound
management.
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SCREENING, PURIFICATION AND WHOLE -GENOME ANALYSIS OF
BACTERIOCIN PRODUCED BY Lactococcus lactisVWW1-2 WITH POTENTIALS
AGAINST Aeromonas hydrophila
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PhatcharachaitdsWeerapong Worapraycté™
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’Department of Biochemistry, Faculty of Medicine Siriraj Hospital, Mahidol University,
Bangkok, 10700, Thailand
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Abstract:

The growing incidence of antibiotic resistanceAi@romonas hydrophilposes a significant
threatto aquacultureA. hydrophilais commonly regarded as a pathogen of fish and other
aguatic animals, and it also has the potential to infect humans. The main clinical symptoms
include gastrointestinal disorders and wound or soft tissue infectionsuiidiésscores the
urgentneed for alternative antimicrobial agents. Bacterigmimducing lactic acid bacteria
(LAB) represent a promising strategy owing to their combined antimicrobial and probiotic
properties. In this study, strain WW\A2Lwas isolated from wastewater and idigedi by
whole-genome analysis alsactococcus lactisThe probiotic potential of this strain was
systematically evaluated. It exhibited strong tolerance to acidic (pH 4.0) and bile conditions
(0.3% oxgall), along with notable adhesion to Gacmtestinal eithelial cells. Safety
assessments revealed no hemolytic activity and the absence of viradsoogated genes,
indicating its norpathogenic character. Bacteriocin productionLbyactis WWW1-2 was
further characterized. The bacteriocin was purifiethgis threestep procedure involving
Amberlite XAD-16 resin extraction, SP Sepharose-éxchange chromatography, andlg
reversephase chromatography. The purified compound displayed potent inhibitory activity
against A. hydrophila BLAhB1, with a titer & 6,400 AU/mL. Overall, these results
demonstrate that.. lactis WWW1-2 combines safety, probiotic attributes, and strong
bacteriociamediated antimicrobial activity, highlighting its potential as a viable and effective
alternative to conventional antibics for the control of aquatic pathogens.

Keywords Aeromonas hydrophilal.actic acid bacteria, Genomic analysis, Antimicrobial
peptide, Probiotic
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OCT-4 ACTIVATING COMPOUND 1 ENHANCES DEVELOPMENTAL

COMPETENCE AND PLURIPOTENCY OF PORCINE SCNT EMBRYOS
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Abstract:

Somatic cell nuclear transfer (SCNT) is an assisted reproductive technique involving a donor
cell is transferred into an enucleated oocyte. Its efficiency remains low due to abnormal
nuclear reprogramming. Previous studies havevehthat SCNT blastocysts exhibit aberrant
expression oDCT-4 and related geneQCT-4 transcription factor is crucial for embryonic
development, maintaining pluripotency, and regulating primordial germ cell formation. On
the other hand, DNA methylationgyls an important role in mammalian embryogenesis, such
as gene imprinting, X chromosome inactivation, and genome stability. In the cloning
technique, SCNTerived embryos are highly methylated compared with in vitro fertilized
embryos. Therefore, abnormgCNT embryos may be caused by an incomplete
reprogramming of DNA methylation. Enhanci@CT-4 expression in SCNT embryos may
improve their reprogramming efficiency. In this study, we investigated the optimal
concentration and effects of O@T Activating Canpound 1 (OAC1) that was reported to
induce the expression @CT-4 and NANOGin bovine SCNT embryos. Comparisons were
made with porcine embryos derived framvitro fertilization (IVF). The results of this study
indicated that treatment with OAC1 at ancentration of 1.5 uM significantly increased the
blastocyst formation rate and total cell numbers in SCNT embpyes0(05). Furthermore,
OACL1 enhanced the expression@CT-4, SOX2 andNANOGspecifically at the &ell stage,

but did not significantly fiect gene expression at other developmental stages. Regarding
DNA methyltransferaseDNMT), IVF embryos exhibited lower expression levels than SCNT
embryos during early development, with expression levels increasing fromc#iet8 the
blastocyst stageinvolving remethylated occurs and new genomic imprints are established
by activating the methylation. In conclusion, OAC1 appears to exert beneficial effects on
embryonic development in SCNT embryos by promoti@€T-4 and related genes
expression and peogramming through modulation of DNA methylation.
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ASSESSMENT OF THE ANTIOXIDANT AND ANTI -INFLAMMATORY
PROPERTIES OF HUMAN PLACENTAL EXTRACT IN HUMAN MESENCHYMAL

STEM CELLS

Kanda Rungboan Nipha Chaicharoenaudomrung, Natchadaporn Sorraksa, Phongsakorn
Kunhorm, and Parinya Noisa*

School of Biotechnology, Institute of Agricultural Technology, Suranaree University of
Technology

*Corresponding email: kandakdrb@gmail.com

Abstract:

Cellular senescence is a major huneoncern, caused by both natural aging and external
environmental factorsAmong these factors, if the body accumulaig&lative stress in the

body weakens physiological functions, leading to cellular deterioration, organ dysfunction,
and aging. As a re#f, people have increasingly turned to dietary supplements and
commercial cosmetics to maintain their health and be&latyever, one major problem with

most products may have lotgrm side effects and increase the risk of chronic diseases
Human placerd extract (HPE) has gained increasing attention in scientific and clinical fields
as a promising natural supplement whose advantages include being naturally sourced and
having few side effects. l t 6s r i c mtributetonut r i e
its antioxidant properties, restore cells, and delay cellular senescence. Therefore, this study
aimed to evaluate the effects of HPE at optimal concentrations under both normal and
oxidative stress conditions througH45-dimethyl2-thiazolyl]-2,5-diphenyt2H-tetrazolium
bromide (MTT) assays, 2',7' dichlorodihydrofluorescein diacetate (BORHassays, and

gene expression analysis through reverse transcription¥RR). The results suggested that
HPE significantly decreased the production mfacellular reactive oxygen species (ROS)
compared to the untreated control under stress conditions. MechanisticaRCRBnalysis
revealed that HPE significantly enhanced antioxidant defense mechanisms by upregulating
the expression of key antioxidagénes superoxide dismutase (SOD), catalase (CAT), and
glutathione peroxidase (GPX) a dosedependent manner. This collective gene regulation
demonstrated that HPE effectively strengthened the cellular antioxidant system, leading to a
decrease in ROS piaction and subsequent delay of cellular senescence. These findings
strongly supported the potential of HPE as a safe and scientifically validated natural
compound for mitigating oxidative stress and combatingralgeéed cellular deterioration in
supplemats and cosmeceuticals.
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NOVEL INSIGHTS INTO THE ROLE OF VESICLE - AND MONOLAYER -
DERIVED EXTRACELLULAR VESICLES FROM BOVINE OVIDUCT
EPITHELIAL CELLS IN ENHANCING EMBRYO QUALITY In Vitro
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and Rangsun Parnfai
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Abstract:

This study investigated the effects of extracellular vesicles (EVs) derived from bovine
oviduct epithelial cells (BOECs) on the development of bovine ersbdywming in vitro
culture (IVC). EVs play an essential role in mimicking the oviductal microenvironment by
transferring bioactive molecules such as proteins and RNAs, thereby facilitating intercellular
communication and embryo development. In this experimeVs were isolated from two
BOEC culture systems: a monolayer culture (BEEEVS) and a vesickorming culture
(BOECGV-EVS). These EVs were supplemented into the IVC medium at concentrations of 2
I 10 , 4 1T 10 , and 8suplentkried enbeyos served ag ortratd. ,  wh
Supplementation with BOE®-EVs significantly increased total blastocyst cell numbers at

all concentrations tested (132.8 = 3.6, 147.6 = 5.6, and 148.2 = 1.7) compared with the
control group (108 + 5.2, P < 0.05). Slanly, BOEGV-EVs enhanced total cell numbers at

4 1 10 and 8 I 10 particles/mL (149.0 N 1
improved blastocyst quality at higher concentrations, consistent with the upregulation of
| FNU, a gene tema e@gnitian afl pregnancy innminants. These findings

demonstrate that BOEGerived EVs support embryo development by recreating
physiological cues of the oviduct and suggest their promising application for enhancing in
vitro embryo production aneéproductive efficiency in cattle.

Keywords: ruminant species, reproduction, oviduct epithelial céilsjtro fertilization
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DEVELOPMENT OF DIGITAL DROPLET PCR (ddPCR) ASSAY FOR RAPID
DETECTION OF G6PD VIANGCHAN MUTATIONS IN THAI POPULATIONS
Akawich Wangsiriwech*

Concordian International School Grade 12

*e-mail: akawichwangsiriwech@gmail.com

Abstract:

G6PD Viangchan (c.871G>A, p.Val291Met) is the most prevalent G6PD deficiency variant

in Thailand, conibuting to severe hemolytic anemia upon exposure to oxidative stress.
Conventional diagnostic methods such as UV spectrophotometry assays are unable to detect
heterozygous carriers, whilst Fluorescence spot tests (FST), have low quantitative accuracy.

A digital droplet PCR (ddPCR) assay targeting G6PD Viangchan using variant
specific TagMan probes was developed, aiming to improve accuracy and diagnostic time.
Following thermal optimization, samples underwent ddPCR analysis and genotype calls were
validatedagainst sequencingpnfirmed diagnoses.

Among 13 clinical samples, 11 generated results whilst 2 failed due to insufficient
DNA. The assay demonstrated 100% sensitivity (95% CI: 29.0986), 100% specificity
(95% CI: 63.1%100%), and 100% positive prediat value.

Results identified three homozygous wild type females, one homozygous mutant
female, three hemizygous wild type males, and two hemizygous mutant males. Two samples
showed wild type with minimal mutant contamination.

The limited sample size df3 creates a wide confidence interval, warranting a larger
validation study to confirm robustness. The assay is currently limited to Viangchan.
However, through multiplex ddPCR panel, the assay may offer comprehensive rapid single
screening of the prevale@®6PD deficiencies in Southeast Asian populations.

Keywords: G6PD, Viangchan, ddPCR, validation
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ESTABLISHMENT OF THE GLYCOPROTEIN CD147 KNOCKOUT IN A HUMAN
LEUKEMIA CELL LINE (K562) USING LENTIVIRUS -BASED CRISPR/CAS9
SYSTEM.
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Abstract:

Cluster of differentiation 147 (CD147) is a plasma membtamend glycoprotein that
functions as an adhesion molecule. While CD147 has been proposed as a promising
biomarker in cancer and a potential antitumor targeting solid tumors/adherent cell model, its
role in leukemia (suspension cells) has not been extensively studied. Therefore, this study
aimed to establish the CD14&nockout leukemia models in a human leukemia cancer cell
line (K562) using CRISPfas9 technologyn this study, we successfully geatrd 6 stable

cell lines bearing CD14depletion namely KO1, KO6, KO8, KO9, KO10 and KO13. Flow
cytometry analysis confirmed KO6 was the most significant reduction in CD147 expression.
Besides, morphological analysis revealed that the Cilbpleted cellsvere relatively larger

in size with an increased level of debris as compared to controls. We hypothesize that the
type of cell death is most likely a necrelike cell death since the cell morphology after
CD147knockout are primarily associated with cd#dir enlargement and swelling. Taken
together, we concluded that disruption in CD147 expression in K&l&2was detrimental to

cell survival, thus, further studies should be conducted to explore the role of CD147
knockout in greater details, particulafiycusing on the molecular mechanisms underlying
the cellular aberration of CD14¥epleted K562 cells
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FLUOROMETRIC DETECTION OF IRON(III) IONS AND HEMOGLOBIN USING
O-TOLUIDINE BASED CARBON DOTS
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Abstract:

The fluorometric detection or iron(lll) ions (¥ is required in environmental detection,
anemia diagnosis, and criminal investigation. In order torowg their performance, water
soluble properties, facile synthesis, cheap detection cost, and high quantum yield is highly
demanded to Iluminescent materials for fluorometric detection. In this study, the
morphological, structural, luminescent charactersstof carbon dots (CDs) and their
fluorometric detection of F& and hemoglobin were researched. The CDs based-on o
toluidine were synthesized via hydrothermal process. The CDs exhibitditvemsional
honeycomb lattice with hydrophilic properties. Moregvihe CDs behave blue dominant
emission under 240 nm light excitation. Their luminescence intensity was decreased by
adding F&" and hemoglobin concentration, which is related with fluorescence resonance
energy transfer between CDs and analytes. Comparid other heavy metal ions, this
phenomenon has high selectivity due to the energy transfer between hydroxyl group of CDs
and Fé" ions, as shown in Figure 1. The limit of detection of*Fend hemoglobin were
calculated tdoe 0.133 mM and 72 nM, respealy. These results indicate that the CDs can

be applied as a luminescent material in fluorometric detection %fafel hemoglobin for
environmental detection, anemia diagnosis, and criminal investigation.
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Figure 1.
Comparison of (a) luminescence sppa@nd (b) luminescence intensity of GBeavy metal
ion system for various heavy metal ions, (c) luminescence spectra and ticenréthtion
graph between concentration ofF®ns and quenching ratio {{3)/10), (e) luminescence
spectra and (f) coelation graph between hemoglobin concentration and quenching ratio.
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CRISPR/Cas9DRIVEN GENE KO OF b-GLUCAN SYNTHASE GENE fkssIN
SELECTIVE LIGNIN -DEGRADING FUNGUS, Gelatoporia subvermispora
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Abstract:
Gelatopora (Ceriporiopsig subvermisporaa selective whit@ot basidiomycetgsynthesizes
an extracellular polysaccharidsheath between its hyphae and woasdbstrate Sheath is
proposed to have a special role in wood degradation by this fultmsever, the
biosynthesis mechanism for the cell surface polysaccharid€s. subvermisporas still
unclear b-1,3-glucan is suggested to be a major component of the agaricomycete cediswall
well as sheathThe present study investigated the functioriksfencoding fungamembrane
protein that synthesize b-1,3-glucan in the cell surface structure formation in G.
subvermispora

G. slbvermisporawas predicted to have two distinfits genes,fksl and fks2 by
phylogenetic analysistksl and fks2 disruptantswere obtainedby CRISPR/CasSQenome
editing Growth tests and India ink staining indicate that both gisnts demonstrated a
reduction in radial growtland the width of sheath layer, respectivelwith more apparent
reductionin thefksldisruptantsTEM observation suggesthat the cell wall of the wild type
may have a twdayer structureThe boundariebetweeneach layemvere vaguein the fksl
disruptant, while in théks2disruptant, the twdayer structuraisappearedand the cell wall
becamethinner The results imply that Fks1 and Fks2 play distinct roles in the cell surface
structure formation o6. subvermispora
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Figure 1.
Effect on growth byksdisruption
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SYNERGISTIC N-CAPROIC ACID PRODUCTION VIA CO -CULTURE OF
Enterococcus faecaligsolate VT-H1 AND Clostridium Kluyveri
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Abstract:

The microbial production of mediwehain fatty acids (MCFAS) through chain elongation
offers a sustainable roufer convering shortchain fermentation products into highlue
bio-based chemical€nterococcus faecalisolate VT-H1, previously characterized for its
high hydrogen production anitk ability to generate acetic and butyric acids, presents a
promising candlate for integration into chain elongation systems. In this study, we
developed a coulture platform combininge. faecalisisolate VTFH1 and Clostridium
kluyveri leveraging their complementary metabolic capabilities to enhaiwapmic acid
biosynthess. The ceculture system was evaluated under controlled conditions with 130 mM
ethanol supplementation. Optimal performance was achieved at pH 7.0 and 37 °Gnpgroduc
127.89 mM of ncaproic acid corresponding to a yield &51 g caproic acid per g etlw@n
consumedwhile also utilizing acetate and butyrate suppliedEbjaecalis The presence of

E. faecalisVT-H1 supported precursor supply (acetatel butyrate) while simultaneously
sustaining anaerobic redox balance through hydrogen production, viketh fcilitated
more efficient metabolism i€. kluyveri Beyond its biotechnologicaignificant n-caproic
acid has substantiaindustrial and economiaelevance as aersatile platform chemical
serving as a precursdor antimicrobials, biofuels, p#dicizers, and fragrance compounds,
thereby providing stronghcentives for sustainable bioprocess developmBEmese findings
highlight the feasibility of integrating hydrogenogenic and cledmgating microbial strains

to drive MCFAs production, paviripe way for future scalap and application of eoulture
platforms in wastéo-chemical valorization strategies.
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EVALUATING Chlorellasp. GROWTH IN SOLAR PANEL SHADED

GREENHOUSES
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Abstract:

Mi croal gae are promising organisms fomt CO
photosynthesis. However, outdoor -cultivation is often challenged by fluctuating and
excessive sunlight, which can caydetanhibition and limitmicroalgal growth This study
employed semiransparent organic photovoltaic (OPV) panels, which transamttap light

while generating electricity but also reduce excessive suntigiebuyoptimize the photon
conversion efficiency (PCE). We investigated the growttCblorella sp. under two light
conditions: one shaded by OPV panels and one exposed tghsu@lultures were grown in
1000mL serum bottlescontinuously aerated with air. Daily measurements includegk$DD
light intensity, and temperature. Results showed shaded gtowpr increase in Odgs but
higher PCE.Despite receiving onl\80% PPFDof the sunlight groupthe OPV-shaded
culture maintained 70%rowth rate Moreover, OPV shading reduced culture temperature

fluctuations by & a compared to full sunlight, whichikely alleviated heat stress

contributed to maintaining relatively high growth despite reduced light availabilitis
study demonstrates the feasibility of cultivating microalgae in @®&frated greenhouses,
combinng renewable energy generation withcroalgaeculture. Future work will aerate
cultures withCOg, calculate CQ@fixation based on inlet and outlet G@oncentrations, and
also investigate differences between PV and OPV
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Figure 1.
(a) Experimental sap schematiqb) Photo of the actual cultivation system.
(c) Semitransparent OPV solar panels on greenhouse (@dDDess v.s. Time.
() Midday maximum liquid temperatures in the bottles compared with ambient air
temperature(g) PPFD profiles undevith and witlout OPV shading
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EVALUATION OF MOSS GROWTH AND ITS EFFECTIVENSS IN CARBON
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Abstract:

Physcomitrium patenwas evaluated as a photosynthetic, carfixang platform due to its

high chlorophyll content, which enables it to grow well in low light. Threan20liquid-

culture methodsvere tested, including magnetic stirring, orbital shaking and air bubbling, to
determine the most effective method of cultivating moss. Orbital shaking provided the
optimal balance of gentle mixing and efficient mass transfer. This method yielded the best
growth results and was selected for scaling up to 200 mL. Subsequently, the cultures were
supplied with 2% (v/v) C@under two reactor configurations: a fully submerged aqueous
phase and a direct gabase contact chamber. Gas analysis byT&D verified CO»
removal in both systems. However, the moss fixed &Q@ates of 0.029 mg/OD/h and 0.066
mg/OD/h in the liquid and gas phases, respectively, which is approximately twice the rate in
the liquid phase. This demonstrates the advantage of minimisidggaktransfer resistance

and maximising tissue exposure to £Ohe dry cell weight of the moss before and after the
reactions will be determined in order to estimate the rate at whiehsCsPored in biomass

and to evaluate performance under various @Dcentrations.

Figure 1.
Cultivationby using (a)magnetic stirring(b) orbital shakingand (c)air bubbling (d)
Gasphase and liquigphase biceactors for evaluating G@ixation rates.
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Abstract:

This study presents the implementatiand perbrmance evaluatiorof the "SUZDEE
(SwstainableZero WasteDigestant for Vél-Being)" anaerobic digestion (AD) system in
Thailandfor food waste (FW) managemegiigure 1) The SUZDEE system is a smaltale,
decentralized AD unit designed for household anthmunity use. Each unit comprises a
1,000L digester operated under mesophilic conditions, with daily FW loadiigkg/day)

and manual mixing to maintain process stabilByogas was captured through gaght
tubing and quantified using a gas flow tere while digestate was collected periodically and
analyzed for nutrient composition to ensure its suitability as a biofertiza the course of
one year, 2%ystems were deployed acrdgsThai provincesgollectivelyprocessing 15,335

kg of FW.Thesystemgroduced 747 fof biogas (equivalent to 15,579 MJ) and 13,941 L of
nutrientrich biofertilizer, generating an estimated 8,283D in community value while
reducing greenhouse gas emissiond@yt75 kgCQ equivalent.Social return on investment
(SROI) analysis demonstrated an additios@dial value of 9,979USD, corresponding to an
SROI ratio 0f1.0914.A community survey further indicated high levels of user satisfaction
(average score of 4/5) across ease of operation, odor management, et fetitization.

The implementation of SUZDEE systems supports the United Nations Sustainable
Development Goals (SDGs) 11 and 12, which emphasize sustainable cities, communities, and
consumption. These findings highlight the feasibility of scaling up [3EEZ or similar AD
systems in tropical lovincome regions, enabling circular economy pathways through
resourceefficient and wast¢o-wealth strategies.

SUZDEE

Sustainable Zero Waste Digestant for Well-being

\ %Y
] o s
‘e" WA ond s from sl and
%" communities in Thailand
places i vinces
=
= Amount of food waste disopal i 15,335 kg Clean energy
318 kg LPGeq
€0, emission reduction
10475 kg O,eq

Social value return
$8233.7

Figure 1.
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ENHANCED BIOHYDROGEN PRODUCTION FORM FOOD WASTE USING
IMMOBILIZED Enterococcus faealis ISOLATE VT-H1

Sasithorn RungjaroenchaiwBlhamonwan Woraruth@andThanyaporn Wongnate

School of Biomolecular Science & Engineering, Vidyasirimedhi Institute of Science and
Technology (VISTEC), Wangchan Valley, Rayong 21210, Thailand
*Correspondingauthore-mail: thanyaporn.w@vistec.ac.th

Abstract:

The development of cosfffective and sustainable biohydrogen production is vital for
renewable energy. This study evaluates immobilEzettrococcus faedis isolate VT-H1 for
hydrogen production from food waste under mesophilic conditions. Microbial cells were
entrapped in calcium alginate beads, and the effects of alginate concentration and cell density
were optimized. Scanning electron microscopy camgnl stable immobilization and cell
growth within the matrix, enhancing hydrogen production kinetics. Optimal conditions (2%
w/v alginate, Olgoo of 1.0) yielded a maximum hydrogen production rate of 0.040 mol
Hzo/mol glucose-h with a shortened lag phase. tbitized cells retained high hydrogen
yields over three reuse cycles, confirming operational stability. Compared with suspended
cell cultures, the immobilized system achieved superior performance with both sucrose and
real food waste, reaching 101.3 mk/¢VS at 20 gVS/L. Volatile fatty acid analysis showed
butyrate as the main metabolite linked to optimal yields, while excessive substrate led to
VFA accumulation and reduced efficiency. Teclsomnomic assessment indicated improved
costefficiency from inocllum reusability despite slightly lower batch yields. These findings
establish immobilize&. faecalisVT-H1 as a promising biocatalyst for scalable,
economically viable hydrogen production from food waste, integrating renewable energy
generation with suainable organic waste management in a circular bioeconomy framework.

Enterococcus faecalis isolate VI-H1

\ A Food waste

Figure 1.
Schematic diagram of this study
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INTEGRATED APPROACHES FOR LDPE BIODEGRADATION IN SOIL USING
MICROBIAL AND PHYSICOCHEMICAL STRATEGIES

Chanokporn MuangchindaKallayaneeNaloka,! OnruthaiPinyakong?*

ICenter of Excellence in Microbial Technology for Marine Pollution Treatment (MiTMaPT),
Department of Microbiology, Faculty of Science, Chulalongkorn University, Bangkok,
10330, Thailand

2Center of Excellence on HazardousbStance Management (HSM), Bangkok 10330,
Thailand

*e-mail: onruthai.p@chula.ac.th

Abstract:

Low-density polyethylene (LDPE), widely used in singke products, is highly resistant to
natural degradation, leading to its accumulation in the environrbig.study developed a
synthetic bacterial consortium comprisin@ordonia sihwensisLS1, Amycolatopsis
thermoflava3B14, andMesorhizobiumsp. 1B3 to enhance LDPE biodegradation in soil.
Visible light provided by a 24W LED lamp (220 V, 60 Hz) and a desjgotic solvent
(DES), prepared by mixing choline chloride and glycerol in a 1:2 molar ratio, were applied
individually or in combination with bioaugmentation. After 60 days, the combined treatment
achieved the highest degradation, with 7.88% LDPE weags &nd a halife of 504 days,
compared to 1.669%.87% weight loss and hdlfres of 6852,482 days in other treatments.
Scanning electron microscopy and Foutransform infrared spectroscopy revealed surface
roughness and reduced spectral intensitrelicating polymer breakdown. 16S rRNA gene
ampliconsequencing showed that consortium members persisted in soil without affecting the
indigenous microbial communities. Genomic analysis identified genes associated with LDPE
degradation, as well as genes biofilm formation and biosurfactant production, which may
facilitate degradation. These findings demor
LDPE degradation and underscore the effectiveness of integrating microbial and
physicochemical stragges for mitigating plastic pollution in soil.
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ISOLATION AND CHARACTERIZATION OF Enterococcus faecali¥T-H2 FOR
ENHANCED BIOHYDROGEN PRODUCTION FROM PALM OIL MILL

EFFLUENT

Cheerapat Suphawatkdmmamonwan Woraruthai Charndanai Tirapanampai Thanyaporn
Wongnaté

School of Biomolecular Science and Engineering, Vidyasirimedhi Institute of Science and
Technology, Rayong 21210, Thailand

*e-mail: thanyaporn.w@vistec.ac.th

Abstract:

This study aimed to isolate diasomprehensive characterizationEgfterococcus faecaligT -

H2 from palm oil mill effluent (POME), integrating hybrid genome sequencinggpanome
analysis, growth optimization, and fermentation performaMaphological and genomic
analyses revealedahVT-H2 harbors a streamlined 2.69 Mb genome lacking plasmids but
enriched with carbohydrat&ctive enzymes, hydrogenase components, and polysaccharide
transport systems, underscoring its metabolic versatiiiymparative pagenomics with
VT-H1 highlighted strairspecific enrichment in glycosyl hydrolases and uptake pathways
The annotated genome contained keplysaccharidelegrading enzymes such as
endogl ucanase <(liasiddde (EC 32.14)), swppoding efficient hydrolysis
of cellulose and hemicellulose into glucaosg@roviding a genomic basis for enhanced
lignocellulose utilization. Physiological assays confirmed robust growth across mesophilic
conditions (3840 °C) and resilience to variable pH, while fermentation trials demonstrated
hydrogen production of up to 44.8 mL2g VS from raw POME. Notably, alkaline
conditions favored higher cumulative yields, whereas -neatral conditions enhanced
production rates, highlighting tradefs between yield and kinetics. Together, these results
position VT-H2 as a metabolically adaptable and industrially robust strain for valorizing
agraindustrial residues into hydrogen. Beyond stgpecific insights, this study illustrates
the power of genommformed microbial selection for optimizing wadteenergy
bioprocesses and lays the groundwork for scalablerctmst biohydrogen production
platforms.

Palm Oil Industry

HYDROGEN

Figure 1.
Overview of this study
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BIODEGRADATION OF CO -OCCURRING POLYETHYLENE MICROPLASTICS

AND DI(2-ETHYLHEXYL) PHTHALATE BY Ancylobactersp. PD-4

Sakaoduoen BunsangignChatsuda SakdapetstiiOnruthai Pinyakoniy>

Center of Excellence in Microbial Technology for Marine Pollution Treatment (MiTMaPT),
Department of Microbiology, Faculty of Science, Chulalongkorn University, Thailand

2 Deparment of Plant Pathology, Faculty of Agriculture at Kamphasagn, Kasetsart
University, Kamphaen§aen Campus, Nakhon Pathom, Thailand

3Research Program on Remediation Technologies for Petroleum Contamination, Center of
Excellence on Hazardous Substandesmagement (HSM), Bangkok, Thailand

*e-mail: Onruthai.p@chula.ac.th

Abstract:

The coeoccurrence of polyethylene microplastics (PE MPs) and-atif@lhexyl) phthalate
(DEHP) results from their widespread use in agricultural plastics, with both being
simutaneously released during film degradation and fertilizer application. PE MPs disrupt
soil ecosystems and accumulate through food chains, while DEHP is an endocrine disruptor
linked to developmental and reproductive toxicity, posing ecological and huewth h
concerns. This study investigated the combined effects of PE MPs and DEHP on soll
microbial communities and identified microorganisms capable of degrading both pollutants.
Soil microcosm experiments showed thatexposure delayed PE MP degradatian 8id

not significantly alter microbial community composition. Fifteen bacterial strains were
isolated, withAncylobacteisp. PD4 exhibiting the highest efficiency, removing 14.7% of PE
MPs after 60 days and degrading 60.7% of DEHP within 7 days. Sgam&ttron
microscopy and elemental analysis confirmed polymer surface damage and an increased
oxygento-carbon (O/C) ratio. Genomic and metabolomic analyses revealed potential
degradative enzymes, including laccase, alkane monooxygenase, and phthajatendse,

and highlighted distinct metabolic pathways for each pollutant. These findings establish
Ancylobactersp. PD4 as a promising candidate for developing bioremediation strategies to
address complex plastic and plasticizer contamination in agmabénvironments.
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ENHANCEMENT OF PHOSPHITE -DEPENDENT BIOCONTAINMENT
STRATEGY THROUGH ENGINEERING OF THE SUBSTRATE SPECIFICITY OF
A PHOSPHORUS TRANSPORTER

Akari Miwa, Naoki MomokawaGamal Nasser Abdeflady, Akio Kuroda, Ryuichi Hirot&
Unit of Biotechmlogy, Graduate School of Integrated Sciences for Life, Hiroshima
University, Hiroshima, Japan

*e-mail: hirota@hiroshimau.ac.jp

Abstract:

Advances in genetic and metabolic engineering have enableddevelopment and
application of various gneticallymodified microorganismsHowever their potential release
into natural environmentgoseshiosafety and biodiversitgoncernsTo address this issue
genetic biocontainmerstrategiehiave recently attracted considerable attention to prelient
uncontrolle proliferationof engineered microbes outside enclosed facilifResviousy, we
establisheda biocontainment strategy based ¢ime dependeng on phosphite (Pt), a
phosphorus compound rarelgetected in natural environmerns. This strategy was
implementedby introducing the exogenousPt/hypophosphite(HPt)-specific transporter
htxBCD, together withthe phosphitedehydrogenasgtxD, while disruptingall endogenous
phosphorus transporteiithough thisstrategy ishighly effective,it may be compromised by
anthropogenidPt release from agricultural applications and industrial wastewatethis
study we developed a morstringent biocontainment strategy based on Hlependency
owing to the greater scarcity and environmental instalafitgPt compared td*t (Fig. 1A).

To conferHPt-dependency, we engineerid substratéinding protein KtxB) of the
HtxBCD transportewia sitedirected mutagenesisesulting in twosingle mutants (W52A
and D206A)capable of selectively transporting®Hout not Pt(Fig.1B). We then disrupted
all phosphorus transporters i coli MG1655and introduced thgenes for the engineered
HPtspecific transporteHtxB* CD, PtxD, and HPtdioxygenaseHtxA. The engineered strain
exhibited strict HRtdependency. Furthermore, in an escaputation assay using 3.1%40
cells, no escape mutants capable of utilizing an alternative phosphorus source were detected,
confirming the effectiveness and robustness ofttptendency as a biocontainment strategy.

B
@ o 0 0 Rl vicvee W eispecific mutant
0-P-0 E'=-850mV .g_py E == 740mV 0-P=H HixB Hixs*
o S o — A & (wr) (W52A0r D206A)
Phosphate Phosphite Hypophosphite periplasm
(Pi) (Pt) (HPt) membrane >>
Rarer and more unstable cytoplasm
than phosphtie HtxCD
Pt/HPt-dependent HPt-dependent strain
Enc.l.otc.ed strain (previous study) (present study)
facilities (Hirota et. al, Sci. Rep, 2017)
~0 ~0
Qe Qe

Even if Ptis
ent

Even if Pt is
75 | present

(o=
[ ad

alive

Open
environment

]
R e
dléad [ Disrupt all phosphorus transporters

Enhanced!! HPt-dependent E. coli

Figure 1.
The concept of this study. Aomparison betweethe Ptdependent and Hfetependent
biocontainmenstrateges B) Simplified schematiof the HPtdependenbiocontainment
strategy
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A SUSTAINABLE CONVERSION PLATFORM FOR BIO -BASED - |
HYDROXYACETIC ACID: FROM RECYCLED ETHYLENE GLYCOL TO GREEN
CLEANING AND ETCHING APPLICATIONS

Subhankar DhamandLiang-Jung Chieft

! Departmenbf Chemical Engineerindvling Chi University of TechnologyNew Taipei

City, Taiwan

*e-mail: LJCHIEN@mal.mcut.edu.tw

Abstract:

Green chemistry and circular econotmgve become key focuses in chemical and bioprocess
industries, yet developing efficient, néood-based production platforms for boased

chemicals and expanding their applications remaicisadienge. In this study, we developed

a highefficiency biebae d -hydroxyacetic acid (GA) conversion platform using ethylene

glycol as the feedstock through enginee@dconobactersp. This platform reduces reliance

on food crops and enables the use of recycled raw materials, achieving an 86.74% conversion
rate anda final GA concentration 089.84 g/L. For downstream applications, GA (1 M)
combined with SLS (0.1% wi/v, equivalent3c mM) achieved a 96% removal rate of oxide

layers and oil residues from copper, aluminum, and stainless steel with 90% less tprrosivi
compared to conventional cleaning agent s. F
w/v, equivalent td0.88 M) was effective for copper and al
M) enabled selective etching of stainless st@&bdegradability was evaluad through
biochemical oxygen demand (BOD) testing, chemical oxygen demand (COD) testing, and
simulated wastewater treatment degradation ,tasith GA concentration monitored by

HPLC. Results demonstrated 82% degradation within 28 daysvhereas conveional

acidic cleaners showed negligible biodegradability. This work demonstrates the feasibility of
combining a GA conversion platform with efriendly downstream applications, providing

an innovative solution for green chemistry and sustainable progessin
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EFFICIENT AZEOTROPIC CONDENSATION STRATEGY FOR SUSTAINABLE
PRODUCTION OF POLY(GLYCOLIC ACID) FROM GLYCOLIC ACID

Maroof Ali* andLiang-Jung Chiet

! Departmenbf Chemical Engineerindvling Chi University of TechnologyNew Taipei
City, Taiwan

*e-mail: LJICHIEN@mail.mcut.edu.tw

Abstract:

Poly(glycolic acid) (PGA) is a biodegradable polymer with growing relevance in packaging
and biomedical applications. Compared with conventional plastics such as PET, PP, and PE,
PGA combines high tensile strengtByuperior gas barrier performance, and complete
biodegradability, making it an attractive, sustainable alternative. Here, PGA was synthesized
via azeotropic condensation of glycolic acid using methanesulfonic acid as catalyst and o
xylene/DeanStark for catinuous water removal. The process atiZlBD °C for 6 h yielded

a purified white solid. Characterization confirmed successful polymer formation: FTIR
showed a strong carbonyl band at ~1741icm T H NMR di spl ayed met hyl
4.64.8 and 4.24.4 ppm without residual COOH peaks (>97% conversion), and XRD
revealed semgrystalline features (up to 53% crystallinity). Thermal analysis indicated
decomposition above 280 °C with <2 wt#sidue (~98% purity), Tg ~36 °C, and Tm ~215

°C. This efficient route provides a foundation for scalable, Hgugglity PGA production,
supporting future development of greener materials for sustainable packaging and advanced
biomedical devices.

Keywords: Poly(glycolic acid¥ Azeotropic condensation polymerizatforBiodegradable
polymer
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CONSOLIDATED BIOPROCESSING FOR THE PRODUCTION OF VALUABLE
CHEMICALS FROM SEAWEED PROCESSINGRESIDUEST DEVELOPMENT OF
MANNAN -UTILIZING Halomonas elongata

Sae TanakaAoi Kaji,* Hideki Nakayama? Kiyotaka Hara® Fumiyoshi Okazak
!Graduate School of Bioresources, Mie University, Japan

’Graduate School of Integrated Science and Technology, Nagasaki University, Japan
3Graduate School of Integrated Pharmaceutical and Nutritional Sciendesrdity of
Shizuoka, Japan

*e-mail: okazaki@bio.mieu.ac.jp

Abstract:

Halomonas elongat#s a halophilic Grasnegative bacterium capable of growing across a

wide range of salt concentrations, from 0.3% to 21%. As an adaptation to salt stress, it
accunulates watesoluble functional molecules known as compatible solutes within the cell.
Therefore,H. elongatais a promising production host for valuable compounds such as
ectoine, with higksaltcontent seaweed biomass serving as the feedstock. Among such
resources, nori represents a promising target for valorization due to the generation of
defective products caused by discoloration and processing resithiesstudy aimed to

establish a valuadded production system from nori processing residues usimjegrated

bi oprocess approach. Spe €j4mancan utilization capabilitp t t e mp
to H. elongatat hr ough cel | surface engineedlédng. TG
mannanase, heterologous mandagrading enzymes derived from k&a@ were employed,

with the outer membrar&ssociated lipoprotein P5 frokh. elongaa serving as the anchor

(Figure 1) Fusion genes encoding P5, the target enzyme, and either an HA or FLAG tag were
constructed and stably integrated into tHe elongatagenome via transposemediated
insertion.As a result, recombinamit. elongatacells successfully degraded alkb&attreated

nori processing residues p r o dlydenammapligdsaccharides as the main products, while

a minor amount of Bnannose was also released.

B-1,4-mannooligosaccharides

B-1,4-mannan 000 D-mannose
OO0 o000 O
N A O
\/‘ exo-B- O DC)

endo-B- 1,4-mannosidase \ O
1,4-manganase )
P5

Outer membrane-
associated lipoprotein
P5 from H. elongata

D-mannose

0.
TCA cycle B
¥ P SNH
Oxaloacetate = —>—>| Ectoine N/)\CHa
Figure 1.

Schematic representation of mannan utilization by recombkt@iomonas elongata
through celsurfece display technology.
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TROPI CAL | NTERTI DAL MI CROBI OMRO2RMARMENSE TO T
HONOUR OI L SPILL®

Christaline GeorgeStephen B Pointing

Department of Biological Sciences, National University of Singapore, Singapore 117558

*e-mail: christaline.georg@nus.edu.sg

Abstract:

Marine fuel oil (MFO) spills in tropical coastal environments are watiaracterized.

Microbial and geochemical responses to the June 2024 Marine Honour MFO spill on
Singaporeds intertidal s e di megnmetgensraicseanda nal y
hydrocarbon profiling, microbial community shifts and hydrocarbon degradation were
guantified across visibly oiled (higmpact) and clean (lowmpact) sites.Total petroleum
hydrocarbon (TPH) levels peaked at 1,840 4 0 8 mg /-ikmgact sitas, dedlininy to

13491, 965 mg/ kg within 17impdc gites. ranged frgmalb.at i v e |
20.9 mg/ kg and declined to undetectable | ev
increased diversity and abundance of hydrocadegraddon genes. Oleiobacter
sp.,Macondimonas sp., andMarinobacter sp., were Kkey alkane degraders,

while Cycloclasticussp.,Alteromonassp., and novdimmundisolibacteraceadrove aromatic
degradation. In contrasfjlcanivoraxsp. and andColwellia sp. recoered from Deepwater

Horizon crude oil spill in oceanic watand cold deepwater were absdRtibredoxin(rdx)
andDioxygenasegpaaB and pcaJdjvere the most abundant alkane and aromatic degradation
genes respectively, across samples. Oil deposition imfteel microbial succession and
hydrocarbordegrading gene profiles, reflecting early toxicity in heavily oiled areas.
Persistence of hydrocarbon degradation genes in sediments suggesttinofgnctional

priming. The study provides novel gencmesolvedinsight into positive microbial response

to MFO pollution and baseline data for oil spill response strategies in Southeast Asia and
beyond.

Tropical Fuel Oil Spill Rapid Microbial Response
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SUGARCANE LEAF DERIVED -BIOCHAR ACID CATALYST FOR EFFICIENT
ISOSORBIDE PRODUCTION FROM SORBITOL

Chonthicha Nilaornkul! Pongtanawat Khemthorfg3unyarit PanyapinyopdiWasawat
Kraithong? Pawan BoonyoungSaran Youngjad Jakkapop PhanthagrKamonwat
Nakason.”

Department of Sanitary Engineering, Faculty of Public Health, Mahidol University,
Bangkok, Thaind

’National Nanotechnology Center (NANOTEC), National Science and Technology
Development Agency (NSTDA), Pathumthani, Thailand

*e-mail: kamonwat.nak@mahidol.ac.th

Abstract:

Isosorbide is a highalue chemical used in food, pharmaceuticals, and plzestsi

commonly produced via acichtalyzed sorbitol dehydration. While homogeneous acid
catalysts are effective, they pose challenges such as corrosion, difficult separation, and
environmental concerns. To address these issues, this study developedgertestes acid

catalyst from sugarcane leaves (SCL). The catalyst was synthesized through carbonization at
500 AC wuwuhder 1CW, foll owed by sulfonation at
sulfuric acid. Its physicochemical properties were characterized @HNS analysis, BET

surface area, acidity, TGA/DTG, SEM, TEM, FTIR, and XPS. The resulting catalyst showed
excell ent properties, %wi,t ht od a$ urafcaode t gr eod
sulfonic acid content ofwacoBductechai@PA Y. ACs 6 Do

6i27 h with catd3yswt.I%adOmtgismaolf y0oi el d (54.2
(60. 96 %) were achieved at 220 AC for 21 h
confirmed the <catal ysThése findinga demonstraty thad BGL r e u s

derived biochar is a promising, efreendly catalyst for dehydration reactions, advancing
sustainable chemical production.

Keywords: Sorbitol conversion, Agricultural residues, Sugarcane leaf, Double dehydration,
Isosorbide
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DISTRIBUTION AND DIVERSITY OF CHEMOLITHOAUTOTROPHIC
PHOSPHITE-OXIDIZING BACTERIA IN COASTAL AND MARINE
ENVIRONMENTS

Takafumi Yamanakd.inh Thi Thuy CagAkio Kuroda, Ryuichi Hirot&
Graduate School of Integrated Sciences for Life, HiroaHimiversity, Japan
*e-malil: hirota@hiroshimau.ac.jp

Abstract:

Phosphite (HPO | ) I's a reduced inorganic p
environments (Fig. 1A). Even when detected, it is generally found at nanomolar
concentrations. Nevédreless, chemolithoautotrophic bacteria utilizing energy from phosphite
oxidation, termed dissimilatory phosphitgidizing microorganisms (DPOM), were recently
reported. DPOM oxidize phosphite via the-ptd gene cluster, including AMEependent
phosphite dehydrogenase (PtdF) and NAIRpendent phosphite dehydrogenase (PtxD),
producing ATP and reducing equivalents that support autotrophic growth wittaC6ole
carbon source (Fig. 1B). To date, only two isolated strains and two enrichments have been
descrbed, and their distribution, abundance, and ecological significance remain poorly
understood.

In this study, we investigated the distribution and diversity of DPOM using
enrichment cultures from sediments collected in brackish and marine environméaysim
Shotgun metagenomic analysis enabled genome reconstruction and phylogenomic assessment
of their diversity. DPOM were detected in 35 samples from 16 sites, and 13 metagenome
assembled genomes (MAGs) were reconstructed. These MAGs represent noied spec
within Desulfotignumor novel specigs and potentially novel gendyawithin UBA1062
(class Desulfomonilig. The broad environmental distribution of DPOM suggests that
phosphite could be more prevalent than currently recognized. These findings reiel crit
implications for phosphorus cycling and highlight the potential for alternative phosphorus
resources.

(A) (B)
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/" oxidized N/ Reduced ™ o,
o o o) H H o ; CO; fixation pathway (C source)
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6_ 6_ |:| |:| P source PtxD NADIT-HE pe 80,
Phos| i ine (- i (E acceptor)
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2 or b - (E dorer) ' NADH ; CH,COOH
RO-P-OR O-R-R R-P-R ate Aop C AT s oun oty
OR" o- o- A energy z
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Figure 1.

(A) Phosphorus compounds in different oxidation states. The top row shows inorganic
species; the bottom row shows organic species.rdman numerals in parentheses indicate
the oxidation state of phosphor(B) Metabolic overview of dissimilatory phosphite

oxidation. DPOM oxidizes phosphite via PtdF, producing ATP and reducing equivalents

through NADH generation by PtdF and PtxD. Témergy metabolism supports
chemolithoautotrophic growth with CO as
transporter; PtdF, AMi@ependent phosphite dehydrogenase; PtxD, Mi&pendent
phosphite dehydrogenase; ADK, adenylate kinase.
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VALUE -ADDED PRODUCTION OF BIOSURFACTANT BY AN ALKALIPHILIC
CONSORTIUM USING MIXED AGRO -INDUSTRIAL RESIDUES

Anawin JunsawangSuphannika IntanofWitchaya Rongsayamanchilichakorn

Khondeé*

Department of Natural Resources and Environment, Faculty of Agriculture, Natura
Resources and Environment, Naresuan University, Phitsanulok, Thailand

’Department of Agricultural Science, Faculty of Agriculture, Natural Resources and
Environment, Naresuan University, Phitsanulok, Thailand

SFaculty of Environment and Resource Stsdiéahidol University, Nakhon Pathom,
Thailand

*e-mail: nichakornk@nu.ac.th

Abstract:

The use of microbial consortia and agndustrial residues offers a promising approach for
sustainable and cesffective biosurfactant production, as it combinesesgistic microbial
interactions with valorization of lowost waste substrates. This study employed an
alkaliphilic consortium ofBrevibacterium caseNK8 and Microbacterium paraoxydans
NK22, cultivated at pH 10 using agnodustrial residues as substrat&efatted rice bran

(DR), extracted defatted rice bran (EDR), and crude rice bran oil (CRO) were used as carbon
sources, while spent yeast (SY) was utilized as a nitrogen source. Two experimental groups
were evaluated: (1) 7% (w/v) DR, 11% (w/v) SY, afd @/v) CRO; and (2) % (w/v) EDR,

11% (w/v) SY, and 0.5% (v/v) CRO. The Bdadsed formulation resulted in 1.55 g/L of

bi osurfactant, with viable cell counts of
NK22, respectively. In contrast, the EBfRsed formulation produced 5.26/L of 5
bi osurfactant, with cell counts of 4.65 I

respectively. Moreover, compared to conventional biosurfactant media such as Horikoshi
medium, the DR and EDR based formulation reduced medium costs up to 62.86%
90.07%, respectively. These results indicate that the-BE@¥ed formulation is more suitable

for biosurfactant production, offering a castective and sustainable strategy for converting
agraindustrial residues into highalue biosurfactants.
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UPCYCLING OF SOY SAUCE INDUSTRY BYPRODUCT INTO ECTOINE BY THE

MODERATELY HALOPHILIC BACTERIUM, Halomonas elongata

Hanna Mitsunagda Pulla KaothieANakayam4 Ryo Kawamotd, Katsuyuki Miyoshf,

Hiroyuki Tamind, Hideki Nakayam&?*

! Graduate School of lagrated Science and Technology, Nagasaki University, Bunkye
machi, Nagasaki City, Nagasaki 88321, Japan

2 Graduate School of Fisheries and Environmental Sciences, Nagasaki Univetdity, 1
Bunkyo-machi, Nagasaki City, Nagasaki 88321, Japan

3 Maruisyouyu Company, Limited,-1-5 Nishi, Nakano City, Nagano 38921, Japan

*e-mail: nakayamah@nagasakiac.jp

Abstract:

Our goal is to develop technology to upcycle hsgitinity soy sauce cake, a byproduct of the
soy sauce industry, into ectoine, aghavalue cosmetic ingredient, using the ecteine
producing halophilic bacteriutdalomonas elongat®UT30018. We first prepared soy sauce
hydrolysate (SH) by hydrolyzing soy sauce cake with 2.5%, 5%, or 10% w/v sodium
hydroxide (NaOH), then neutralized it ti hydrochloric acid (HCI), and added sodium
chloride (NaCl) to prepare SH media containing 1.5 M NaCl. Growth tests showdd. that
elongataOUT30018 grew best in medium prepared from SH treated with 5% w/v NaOH,
with cells accumulating ectoine at levetsmparable to those grown in synthetic media with
the same NaCl concentration. To increase ectoine yield, we deletelddAgene, which
encodes the ectoirgegradation enzyme, and tleetD gene, which encodes the ectoine
hydroxylation enzyme, from thel. elongatag e n o me t doeAcarnedactResingig

del eti on mu t a n tdeefyect® Idaulregleletion tnitant.aWe care currently
conducting growth tests to assess how these gene deletions affect ectoine yield in the mutant
strains.

15

—#—1SH- NaOH 0%

—&—1SH- NaOH 2.5%

=% =1SH-NaOH 5%

++E3++1SH- NaOH 10%

0 50 100 150

Cultivation time (h)
Figure 1.
Growth curveof theH. elongataOUT30018 in soy sauce hydrolysate (SH) media prepared
from soy sauce cake hydrolyzedgith 2.5%, 5%, or 10% w/v NaOH

doeA gene locus ectD gene locus
ld-type strain SMMWild-type strai
916 1199 899bp 894 998  887bp

UP doeA DOWN

l

UP ectD DOWN

Total 3,014 bp

Total 2,778 bp
4
916 899 bp 894 887bp

Total 1,815 bp

Total 1,781 bp

Figure 2.
Screening ofheH. elongatagdoeA( | e f t  p actDéright parebstiaingpy colony
PCR amplifying theedD or doeAgene loci on thgenomes
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EFFECTS OF REDOX MEDIATORS ON THE REMOVAL OF PHENOLICS AND

COLOR FROM PALM OIL MILL EFFLUENT BY LIGNINOLYTIC PEROXIDASE -
PRODUCING WHITE -ROT FUNGI

Wanitchaya Bunkoegtl Tunyawat Jinawong,Anukool Kietkwanboof Nattawut Boonyuerf,
Oramas Suttinurt

Division of Biological Science, Faculty of Science, Prince of Songkla University, Hat Yai,
Songkhla 90110, Thailand

’Department of Civil and Environmental Engineering, Faculty of Engineering, Prince of
Songkla UniversityHat Yai, Songkhla 90110, Thailand

3Faculty of Science and Technology, Hatyai University, Hat Yai, Songkhla, Thailand
“National Center for Genetic Engineering and BiotechnolpBYOTEC), Khlong Luang,
Pathum Thani 12120, Thailand

*e-mail: oramas.s@psu.de.t

Abstract:

The presence of phenolics with low and high molecular masses, such as phenolic acids,
tannins and lignin, is one of tl@ntributors to a recalcitrant brownish color of palm oil mill
effluent (POME). Whiteot fungi capable of producing extellular ligninolytic enzymes are
effective degraders of these compounBso whiterot fungi exhibiting manganese (MnP)

and lignin peroxidases (LiP), namelyametes hirsutaAKO4 and Lentinus squarrosulus

LL12, were tested with three mediators includingetasyringone (AC), veratryl alcohol

( VA) , and MnSO |, at v-h mM)i Tiney presenae ofeal mediatbrs o n s
markedly enhanced the ability of strain LL12 to remove phenolicgl§28) from 521 mg/L

and color (4179%) from 9,339 units compared the control (7% and 12%). The effect of

each mediator depended on its concentration. The addition of AC at 0.01 mM resulted in the
highest phenolics and color removal. The high redox potential of AC and its nature as a
phenolic compound derived from ffitp derivatives may contribute to its compatibility with

LiP produced by the strain LL12.n contr ast , only the additio
higher removal of phenolics (41%) and color (24%) than the control (35% and 20%) by strain
AKO04. The different results between the two enzymes might be attributed to the differences

in their redox ptential and catalytic mechanisms. Gallic acid was the major individual
phenolic detected in the treated POME 633 mg/L) with (41-5 4%) removal. Other
phenolics were found in very low levels (< 3 mg/L).
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ISOLATION AND SCREENING OF BACTERIA FOR BIOSURF ACTANT

PRODUCTION AND OILY SLUDGE DEGRADATION IN PETROLEUM

WASTEWATER

Natcha RuamyatEkawan Luepromch&iWitchaya Rongsayamanohblichakorn
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! Department of Natural Resources and Environment, Faculty of Agriculture, Natural
Resources and Emonment, Naresuan University, Thailand

2 Microbial Technology for Marine Pollution Treatment Research Unit, Department of
Microbiology, Faculty of Science, Chulalongkorn University, Thailand
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Abstract:

Oily wastewater and oily sludge from petroleum industries are important environmental
issues due to the difficulty of treatment and disposal. This research investigated isolating
potential bacteria foiioconversion of oily sludge to useful biosurfactants. This study
classified oily wastewater and oily sludge as grease trap and water separate tank.oém D
pond (wastewater IDOF, D-LOF SP, oily sludge ELOF SUR, and ELOF SP); the grease

tap pond cardar oily sludge accumulated with leaves transferred froshOP pond
(wastewater EDUMP, oily sludge BSUMP SUR, and EBUMP BOTT); and surface and
machine cleaning before coming to the Open API site and storage tank (wastew&ter C

and holding basin). Theupernatant, which was transferred twice, demonstrates a high
potential for oil displacement of 36.8 £ 0.3% from wastewat&OF containing oily sludge
D-LOF SP. Moreover, the reduced contact angle capability measures 95.6 + 1.4 ftegrees
wastewater € OF containing BSUMP SUR sludge. This shows the differences in potential
biosurfactant activities to be produced by bacteria from various sources of oily wastewater
and oily sludge. The amount of isolated bacteria was highest in oily wastewat@F C
mixed with oily sludge DLOF SP, which was caused by the source of wastewater being in
contact with a high concentration of oily sludge for a long period of time. Moreover, oily
sludge DLOS SP was transferred several times, and contact with air and lighedftee
chemical composition. That is affecting the ability of bacteria to tolerate high concentrations
and expediting the degradation of oily sludge. A total of 10 isolates from effective sources of
oily wastewater and oily sludge were investigated fag ffotential of production and
activities of biosurfactant (surface tension) and oil degradation after 4 days of incubation. The
10 isolates demonstrate effective isolates 36, 38, 39, 40, and C2 produced biosurfactant
ranging from 0.17 = 0.01 g/L to 0.37Gt14 g/L. Moreover, surface tension efficiency ranges
from 45.02 £ 0.62 mN/m to less than 40.22 =+ 0.53 mN/m and exhibits the highest oll
degradation values between 21 + 0.62% and 30 + 0.41%. The analysis of 16S rRNA
sequencing and MALBTOF mass spectromegtled to the identification and classification of
selected effective bacteria. The isolates identified are as follows: isolate 36 is
Cellulosimicrobium cellulansisolate 40 isStaphylococcus epidermidiand isolates 39, 41,

C2, and C8 ar8acillus ceres. The benefits from this study show that isolated bacteria can
be applied in various fields of petroleum industries from the potential of produced
biosurfactants and oily sludge degradation. Furthermore, the technologies (biodegradation
EOR SRB etc.) fronthe use of isolated bacteria were friendly and did not produce secondary
pollutants after processing.
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GENETIC IMPROVEMENT AND CHITINOLYTIC ENZYME PRODUCTION OF
Stenotrophomonas maltophilidc_EQ05 ISOLATED FROM TERMITE

EXOSKELETON

Chinnaphat MeetbKittipong Chanworawit,Pinsurang Deevorg

!Department of Microbiology, Faculty of Science, Kasetsart University, 10900, Bangkok,
Thailand

“e-mail: fsciprd@ku.ac.th

Abstract:

Chitin is a crystalline polysaccharide polymer and difficult to decompose. da®osl
industry produces large amounts of chitin waste, which rapidly accumulates in the
environment. Accumulation of the chitin wastes leads to a range of pollutant effects on soil,
water, and air. Chitinases play an important role in industry, agrieyiad the environment.
These hydrolytic enzymes catalyze and degrade chitin materials to produce monomer and
oligomer units. The chitinolytic bacterial isolate Mc_EO5 used in this study was obtained
from the exoskeleton of the termikicrocerotermessp. and the 16S rRNA gene sequence
analysis revealed that it was closely relatedstenotrophomonas maltophilidhe present

study aimed to improve the chitinase production of the potential isolate using mutagenesis.
The genetic improvement using ultraviol@tV) irradiation and ethyl methane sulfonate
(EMS) treatment enhanced the chitinolytic ability of bacteria. Based on the 10% survival rate
of bacteria, almost thousand colonies were detected for their chitinase production using point
inoculation on the nuaent agar (NA) supplemented with 1% colloidal chitin. Bacterial
mutants with increased chitinase activity were collected and used for subsequent experiments.
The selected mutants were determined the enzymatic activity using thdeni&@salicylic

acid ONS) method. The mutant EQBV2 exhibited the maximum chitinolytic activity of
142.30 £ 7.31 mU/mL (approximately 170% increased from wijde) after 96 h of
incubation, while the mutant EEEMS2 exhibited the maximum chitinolytic activity of 85.45

+ 2.44mU/mL (approximately 62% increased from wtlgpe) after 72 h of incubation. The
result indicated that UV mutagenesis was effective for increasing the chitinase act®ity of
maltophilia. Moreover all treatments with UV irradiation showed significanthygher
efficiency than those of EMS mutagenesis. The present study successfully improved the
chitinolytic activity of the isolated termite gut bacteriun®. maltophilia, through
mutagenesis. The resulting mutants and their chitinases provide valuabléiapdtan
applications in biotechnology and environmental bioremediation.
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CIRCULAR PRODUCTION OF BACTERIAL CELLULOSE THROUGH
VALORIZATION OF PALM OIL MILL EFFLUENT BY  Komagataeibactesp. CV06
Naruemon BunkaeWwWilanee Chunglok,Oramas Suttinuf¥;

Division of Biological Science, Faculty of Science, Prince of Songkla University, Hat Yai
Campus, Songkhl®011Q Thailand

*e-mail: oramas.s@psu.ac.th

Abstract:

Circular production of bacterial cellulose (BC) was carried out through valorisation of palm
oil mill effluent (POME). Fourteen vinegar and kombucha samples were used to isolate BC
producers on CARR agar. A total of twemtye bacterial isolates were isolated, and six of
them exhibited acetic acid bacterial properties on HeSithramm medium. Ammg them,

the isolate CVO06, obtained from myrobalan cider vinegar, yielded the highest BC production
of 3.5 g/L on the 7th day. This isolate was identifiedKasagataeibactesp. by 16S rDNA
sequencing. The acetic acid (AA) produced in the growth mediusnfuvther reused in the
POME hydrolysis to release more fermentable sugars before being used as alternative media
for BC fermentation. The POMB-growth media ratios were adjusted between 1:9 and 4:6
(v/v) to obtain the final AA concentrations rangingnrd.18% to 0.54% in the hydrolytic
mixture. The sugar content in POME hydrolysates increased from 80 to 101 g/L when the AA
concentration in the mixture increased above 0.18%. In addition, the fermentation inhibitors,
including acetic acid (0.3R.96%) andphenolics (0.38..05 g/L) were detected. The
conditions with AA concentrations between 0.36% and 0.48% yielded the maximum BC
production of 5.0 g/L after 21 days.
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REDUCING SUGAR EXTRACTION FROM OVER -ROASTED COFFEE BEANS

AND COFFEE SILVERSKINS
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Piyarat, Sukanya Yedon, Jirayut Euanorasetr, Sukanya Phuengjayaem

Laboratory of Biotechnological Research for Energy and Bioactive Compound, Department

of Microbiology, FacultyoSci ence, King Mongkutdéds Universi:t
Bangkok 10140, Thailand
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Abstract:

Significant amounts of waste are generated by the coffee industry, among them, coffee
silverskin (CS) and ovemwasted coffee bea (OCB) are the most abundantly generated
during the beans roasting. In this study, this material was proximately analyzed and
subsequently submitted to an acid hydrolysis aiming to extract reducing sugar. Reactions
were performed to verify the effects thie variables E5Qs concentration, temperature, and
reaction time, on the efficiency of hydrolysis. After acid treatment, the hydrolysate was
adjusted to the appropriate pH using sodium hydroxide solution. The conditions that gave a
significant highest amunt of reducing sugar were 90°C, 5%Sy, and 3 hours, which
yielded 14.570.23 g sugar/L for OCB and 8.30.20 g sugar/L for CS. Treatment the
material at 70°C for either 1 hour or 3 hours gave no significantly different amount of
reducing sugar obtaidefor both CS and OCB, especially at 1% to 3%S&:. The
hydrolysate from acid treatment of OCB and CS can be used as substrate for lactic acid and
bioethanol production.

Coffee silverskins Over-roasted coffee beans
16 16
) 14 < 14
012 12
gﬂg B70C, 1h g"nlg m70C.1h
%. . W70C.3h  m m70C,3h
_F:_; 4 J J J B90C,1h é 4 ‘ ' i m90C,1h
& m90C.3h & , i i m90C,3h
; J J - anl sall ol
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Figure 1.

Reducing sugar in the hydrolysate of coffee silver skins (leftpardroasted coffee beans
(right) after acid treatment at various conditions
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CHARACTERIZATION OF UV -MUTATED Kluyveromyces marxianus

ISOBUTANOL TOLERANCE AND XYLOSE UTILIZATION
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Abstract

Isobutanol has been of interest as a segmmération biofuel because it possesses higher
energy density, lower vapor pressure, and potential as a platform chemical to produce
materials withadditional value, including isobutylene and biojet fuels, which are better than
traditional ethanol. However, one of the main obstacles to reaching high fermentation titer is
its acute toxicity to microorganisms, with concentrations abdéud® &/L often rported as
inhibitory to yeasts. To date, reports on the isobutanol tolerari€kipieromyces marxianus
remain scarce. In this study, the wilgbe strainK. marxianusG3-10(2) was mutated with
ultraviolet (UV) irradiation and screened in culture mediat@omg a high concentration of
isobutanol. The obtained mutant 2(3) was evaluated for isobutanol tolerance in YPD medium
with the addition of 1414 g/L isobutanol. The mutant exhibited consistently stronger growth
than the wild type, showing 1fld, 1.1-fold,and 1.3f ol d hi gher OD val L
10, 12, and 14 g/L isobutanol stresses, respectiiigroscopic and colony morphology
observations showed that both the mutant and-typd strains exhibited oval budding cells

and creamy, circularotonies. A spot assay at pH 4 and 7, with cultures grown at 30°C and
37°C, also confirmed the greater tolerance of the mutant, particularly at neutral pH at 30°C.
In addition, a xylose utilization test revealed that both strains were able to metabalze xyl

as the sole carbon source, with the mutant strain showing better cell growth compared to the
wild-type strain. These observations show that UV mutagenesis can effectively infrove
marxianus mutants having high isobutanol tolerance and enhanced pentdiation.
Although the strains have not been tested for isobutanol production, the mutant represents a
promising host platform for future metabolic engineering toward efficient isobutanol
biosynthesis.
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FACTORS INFLUENCING ON DEVELOPMENT OF TREH ALOSE PRODUCTION

BY Saccharomyces cerevisiae
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Abstract:

Trehalose is a nereducing disaccharide comprising two glucose units that are linked by an
a,a-1,1-glycosidic linkage, exhibits remarkable versatility across various industries
applications. The wst unique characteristic of trehalose is that its function as an osmolyte
compound that protects against numerous environmental stresses in a wide range of
microorganism and plants. Conventional industrial trehalose production employs a sequential
enzymaic process utilizing maltooligosyltrehalose synthase (EC 5.4.99.15) followed by
maltooligosyltrehalose trehalohydrolase (EC 3.2.1.141), with starch serving as the primary
substrate. Nevertheless, recent advances in sustainable biotechnology have stimeilated
development of microbial trehalose biosynthesis pathways, thereby diversifying production
methodologies. This study aims design the fermentation process of trehalose production
using Saccharomyces cerevisiakveraging its inherent capacity forelralose synthesis
under stress condition®ased on the concept that trehalose could protect the yeast cells
against environmental stresses, osmotic stress and high temperature control were examined.
Additionally, the influence of yeast cell age on trekalgynthesis was determined to identify

the optimal growth phase of yeast cells. A {plase fermentation approach was applied for
trehalose production b$. cerevisiaén shaken flask scal&. cerevisiaavas initially grown

in cell production medium, ctéaning 100 g/L glucose to produce high cell density and
ethanol. The latdog phase cells were transferred into trehalose induction medium containing
100 g/L glucose and various ethanol concentrations, which were cultivated underGat 45
The experimentaresults demonstrated that supplementation with 25 g/L ethanol during the
production phase significantly enhanced both extracellular and intracellular trehalose
accumulation compared to alternative conditions. The extracellular trehalose production was
0.330 £ 0.010 g/L with a yield of 0.003 + 0.000 g/g and a productivity of 0.055 + 0.002
g/L-h, while the intracellular trehalose production was 0.180 + 0.002 g/L, which
corresponding to 0.429+ 0.003 g trehalose/g cell. These findings indicate that stress
conditions, particularly osmotic and thermal stress, can effectively improve trehalose
production inS. cerevisiae
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LIQUID NITROGEN -ASSISTED LYOPHILIZATION OF Saccharomyces cerevisiae
AND SPORES OFPenicillium sp.

Nanthorn PaorachNapatsapond Pongleathadej, Sasipa Srisuikand Kobchai
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Abstract:

Lyophilization, or freezarying, is the most widely used rhed for the longerm
preservation of microorganisms. The principle of this method involves the sublimation of
water from frozen samples under reduced pressure. The process consists of three main steps:
freezing, primary drying, and secondary drying. Altgb lyophilization is welestablished

for preserving microorganisms, it is both time and energy intensive, particularly during the
freezing and primary drying stage$his study aimed to develop a novel approach to
lyophilization by using liquid nitrogemo replace these two tir@nsuming steps in the
freezedrying of yeast and fungal spores. Three cryoprotectants: 10% (w/v) monosodium
glutamate, 10% (w/v) skim milk, and a combination of both were tested for lyophilizing
Saccharomyces cerevisidSCU0360and spores oPenicilliumsp. MSCUO0047. The liquid
nitrogenassisted lyophilized yeast and fungal spores remained viable after preservation for at
least three months (96% and 92%, respectively), which were comparable to those of standard
lyophilized cell 95% and 90%, respectively), regardless of the cryoprotectant and storage
temperatures (4 020 °C) used. This study successfully developed a liquid nitragsisted
lyophilization method that significantly reduces the time required for conventional
lyophilization, while maintaining high survival and storage performance.
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NITRATE REDUCING BACTERIA FROM OIL SLUDGE AND THEIR POTENTIAL
ROLES ON METAL CORROSION INHIBITION
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Science, Chulalongkorn University, Bangkok, Thailand, 10330

*e-mail: ekawan.l@chula.ac.th

Abstract:

Microbiologically influenced corrosion (MIC) is a chronic problem that leads to economical
loss in oil and gas industries. Although sulfegducing bacteria (SRB) are a major MIC
promoter, roles of other bacterial groups on corroded surface such asretitateng bacteria
(NRB) are equally important. Using six assorted media, eight potentid MBlates
(Citrobacter cronaeSJ1, Pseudomonas aeroginosal5, Stutzerimonas balearic&J26,
Halomonas johnsonia&J33,Pseudomonas kurunegalen$ig21P,Brucella cytisiSJ21T,
Stutzerimonas stuze®iJ29 andP’seudomonas khazari&l37) were enriched frooil sludge.

An aerobic metal corrosion experiment was then conducted in simulated produced water
containing selected bacterial strains and-lL8€arbon steel coupons. After-8ay, the abiotic
control decreased the metal weight by 17.9 mg/coupon, wheraas $J26, SJ33 and SJ37
decreased the metal weight by 4.8, 5.2 and 4.2 mg/coupon, respectively. The low metal
weight loss was corresponded with the formation of biofilm, which suggested that these
bacteria protected the metal surface from abiotic oxadati. johnsoniaesJ33 also produced
significant ammonia indicating the reduction of nitrate, which was probably due to the anoxic
condition in the bacterium biofilm. In conclusion, the NRB under aerobic condition were
noncorrosive and inhibited metal aosion. Further study will investigate the interactions
between NRB and SRB on MIC.

Metal corrosion test at Day-30

Abiotic control Stutzerimonas Halomonas Pseudomonas
balearica SJ26 Jjohnsoniae SJ33 khazarica SJ37

_Weight loss analysis

20
18 Without NRB Biofilm With NRB Biofilm
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Weight loss (mg)
S

Experimental sets
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EFFECT OF POTENTIALLY PATHOGENIC AND PLASTIC -DEGRADING

BACTERIAL CO -CULTURE ON POLYLACTIC ACID MICROPLASTICS
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Abstract:

Compostable plastics such as polylactic acid (PLA) can generate microplastics (MPs) due to
their incomplete degradation and deterioration. PLA MPs can persist in the environment and
create new ecological niches for microorganisms. Previous stuiies shown that
pathogenic bacteria are often among the pioneer colonizers on microplastic surfaces due to
their biofilm-forming ability. Biofilm formation also alters the physicochemical properties of
microplastics, thereby promoting the subsequent coébion and activity of other microbial
groups. This study therefore investigated the synergistic effects of potentially pathogenic and
plasticdegrading bacteria on PLA MPs when cultured as monocultures acutaces. The

PLA MPs used in this study wemrepared from PLA cup waste and cut into fragments of
approximately 3 x 3 mm (< 5 mm in diameter). Initially, growth, colonization, and biofilm
formation of four bacterial strains (Stenotrophomonas pavanii EA33, Bacillus pumilus
STUV10, Vibrio parahaemolitus PA7_5, and Staphylococcus saprophyticus PF11_E1) on
PLA MPs were compared. PLA MPs in liquid medium enhanced growth and biofilm
formation of all bacteria compared with the control without PLA MPs. Theutiore of S.
pavanii EA33 (PLAdegrading bacteum) and V. parahaemolyticus PA7_5 (potentially
pathogenic bacterium) showed synergistic enhancement of PLA MP degradation. The weight
loss of PLA MP in ceculture was 39% at day 20, while only 14% was degraded in the
monoculture. Morphological observat® confirmed progressive erosion, cracking, and
fragmentation of PLA MPs. In addition, V. parahaemolyticus PA7_5 showed better growth in
co-culture (~8 log CFU/mL) than that of monoculture (~7 log CFU/mL). Overall, this study
indicated the dual roles of RLMPs as degradable substrates and carrier for pathogens. The
findings will be used to determine the fate of PLA microplastics and pathogens in natural
ecosystems.

V. parahaemolyticus PA7_5
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CULTURABLE ENDOP HYTIC FUNGI FROM Rhodomyrtus tomentoseEAVES IN
SOUTHERN THAILAND: DIVERSITY, DISTRIBUTION, AND ANTIMICROBIAL
POTENTIAL
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Abstract:

Rhodomyrtus tomentos@iton) Hassk., a medicinal plant valued for its antibacterial
properties, was investigated for the first time to assess the distribution, diversity, and
antimicrdbial potential of its culturable endophytic fungi in 13 provinces of southern
Thailand. Leaf samples were collected during the rainy seasoni Adgyst 2023), and
endophytes were isolated and identified using a combination of morphological characters and
molecular sequencing of the ITS, LSU, and TEF1 r egi ons . Phyl ogeneti
representative morphotypes classified them into 12 ge&@raetomium, Colletotrichum,
Daldinia, Endomelanconiopsis, Fusarium, Gnomoniopsis, Lasiodiplodia, Neopestaktiops
Nigrospora, Phyllosticta, Preussiaand PseudopestalotiopsisThe most abundant genera
wereNeopestalotiopsiéRF 29.46%)EndomelanconiopsiRF 17.24%)Colletotrichum(RF
13.72%), andPhyllosticta(RF 12.43%). Species richness (Margalef = 3.74; Meok =

0.32) and diversity (Shannon = 1.98; Simpson = 0.83) indices indicated relatively low fungal
diversity. While some taxa were widespread across the region, others showed province
specific distributions, likely reflecting climatic, geographical, ageblogical variation.
Colletotrichum and Neopestalotiopsis occurred in all provinces, whereas
Pseudopestalotiopsand Gnomoniopsisvere restricted. Antimicrobial assays demonstrated
that four of 13 morphotypes inhibited at least one bacterial pathogém,Clvaetomium
cupreumstrain KBSkV1 exhibiting activity against both Grapositive and Grarmegative
bacteria. These findings highligRt. tomentosdeaf endophytes as a potential reservoir of
bioactive fungi with pharmaceutical relevance.

oo,

Figure 1.
Location of the sampling sites and habitats olRhedomyrtus tomentogéants. Map of the
locations of sample plots (AR. tomentosaommunity (B) and individual characteristics (C);
Physical characteristics of the bulk soil (D, E); Characteristicseafniture leaves (F; front,
and G; back).
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COMPARTMENTAL MODELLING FOR OPTIMAL FERMENTATION OF Perilla
frutescens(L.) BRITT.

Bor-Yann Chef', KengWei Liul", ChungChuan Hsueh Po-Wei Tsaf, ChengYang
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!Department of Chemical and Materials Engirieg, National dLan University, YiLan 260,
Taiwan

2 Department of Food Science, National Taiwan Ocean University, Keelung 202, Taiwan
*(Emails): boryannchen@yahoo.com;twchen@niu.edu.tw

Abstract:

SincePerilla frutescen®wns sedative and afiiffammatory properties, it is popularly used

as medicinal diets of all time. As prior studies indicaRediutescendeaves are abundant in
polyphenolic contents witlmigh antioxidant activities, which can effectively resist various
viruses. Literature also mentioned that dominant phenolic acid compounds of perilla
fermentation (e.g., rosmarinic acid (RA)) could be converted to crucial metabolites (e.g.,
ferulic acid,caffeic acid, ang-hydroxybenzoic acid)However, detailed transient dynamics

of these target phenolic acids Rerilla sp. remained open to be explored for eyst
optimization. Evidently, operation strategies to enhance production or utilization of
asso@ted metabolite(s) would be tgiority issue for further applicationslo achieve
maximal performance of fermentation, the effective microbial screening for perilla
fermentation is apparently significant to achieve overall optimization.

This firstattenpt model study adopted systematic evaluation to determine optimal
acclimation for maximal RAlegrading performance of lactic acid bacteria (LAB) isolated
from dominant consortia in stinky tofu via serial acclimation. With 8 cycles of serial
acclimation fifth cycle-fermentation using 500 mgiperilla concentration could achieve the
maximal RAdegrading efficiency (4.3907 cfu! mL hrl) via compartmental madling.

The RAdutilizing efficiency was even achieved 1.3 dobf the world highest record.
Apparently,due to negligible accumulation of inhibitory intermediggrulic acid (0.912.07
mg L1), maximizing the degradation performance of LWBs reached. This study clearly
revealed that significant reduction of ferulic acid would be the perforrdeteemining step
for maximal RA degradation Speciegdentification upon optimal microbial community
pointed out that the dominant species Wwastobacillus curvatuswhich is very different
from the RAproducing microbes (e.dgBjfidobacteriaandSacchaomycesspp.).
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ANALYSIS OF THE CONCENTRATION -DEPENDENT EFFECTS OF THE

ANTIBIOTIC RIFAMPICIN ON ACTINOMYCETES

Miran Hasegawa Takeshi HosakKa

1 Graduate School of Science and Technology, Department of Biomedical Engineering
Shinshu UniversityJapan

*e-mail: thosaka@shinshu.ac.jp

Abstract:

Antibiotics are chemical compounds produced by microbes that inhibit the growth of other
microbes. An intriguing phenomenon not captured by this definition is that low
concentrations of antibiotics, particulatlyose below the minimum inhibitory concentration

(MIC), can benefit microbial growth. Rifampicin, a clinically important antibiotic, blocks
bacterial RNA polymerase. In this study, we observed a concentosmendent positive
physiological effect of rifmpicin on actinomycetes. We us8tteptomyces lividar6 as the

mo d e | organi sm. When cultured at 3®0strip on | S
containing rifampicin, aerial mycelium and spore formation were markedly pronbgted
rifampicin atapproximately0.1i 0.8 x MIC (Figure 1). In a separate experiméhtjividans

66 was grown on Mannitol Soya Flour agar containing rifampicin at concentrations below the

MI C, and spores were collected. Purified spo
2 agar wih 5 x MIC rifampicin and incubated at 30°C to isolatampicin-resistant mutants.

As a result, rifampicifresistant mutants emerged at a high frequefdy 10 ’ mutants per

spore$¥ from spores obtained under culture conditions with 0.1 x MIC rifampithis
presentation highlights these phenomena and their applicability for potentiating
actinomycetes possessing various industrial utilities.

Rifampicin

Figure 1.
Morphology ofStreptomyces lividar&6 when grown with the antibiotic rifampicin.
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ASSESSMENT OF HEAVY METAL AND FUNGICIDE TOLERANCE IN THE

PLANT GROWTH -PROMOTING STRAIN Daldinia eschscholtziMFLUCC20-0215
AND THREE FUNGAL STRAINS ISOLATED FROM Litsea cubebgLours.) Pers.
Khanitha Sawangwatthanagtibareerat VareedamDusit Athinuwat? Siraprapa Maanit**
1School of Science, Mae Fah Luang University, Thailand

2Faculty of Science and Technology, Thammasat University, Thailand

*email: Siraprapa.bro@mfu.ac.th

Abstract:

Fungi can be utilized to detoxify heavy metals or fungicides. This mycoremedimtioass

offers a sustainable method for rehabilitating polluted ateathis study, we evaluated the
metals and fungicide tolerance of fungal endophytes isolated [fits®a Cubeba (Lours)
Pers.andDaldinia eschscholtziMFLUCC20-0215,which has previosly been reported for

its ability to promote plant growth. ThB®. eschsholtziMFLUCC20-0215, Diaporthe
eugeniael,CL0O3, Colletotrichum fructicolaLCL05, andFusarium solaniLCL0O9 exhibited

high tolerance to 500 ppm of arsenic acicsABDs) and Lead (ll) Nirate (Pb(NQ@)2) as
shown by a tolerance index of 0.82 to 1.00. These four endophytic fungi were moderately
tolerant to 1,000 ppm of Omethoate (tolerance index between 0.47 to 0.78) and low tolerance
to 1,000 ppm of Cypermethrin (tolerance index betwed8 @ 0.57). The data from this
study suggested that the colony morphology of fungal strains was not affected by the
presence of lead and arsenic, which could lead to the ability to degrade these Thetals
removal efficiency assessmentd degradation sgays are required to confirm the
bioremediationcapabilities. However, this study demonstrates their potential to remediate
heavy metal and fungicideontaminated soil, especially arsenic, which currently poses a
significant environmental concern in Nogtin Thailand.
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BIOTRANSFORMATIONS OF WHITE TEA BY Lactococcus lactis?KC-1:
ENHANCED ANTIMICROBIAL AND ANTIOXIDANT ACTIVITIES

Pasit Phatcharachaitag&ngkarat KingkaeW’, Napassakorn KasemnukijkuNipon
Sonhond ™, Woratep Junti

Departmentof Bimd gy, School of Science, King Mongkut
Ladkrabang, Bangkok 10520, Thailand

28 9 Bakdibhornssup Foundation Building, Ratchaprarop Road, Makkasan Subdistrict,
Ratchathewi District, Bangkak 0 4, Ohailand

*Corresponding author: Engkat Kingkaew

E-mail: engkarat.ki@kmitl.ac.th

**Co- Corresponding author: Nipon Sonhom

Email: nipon.sonhom@ssup.co.th

Abstract:

White tea is a natural source of polyphenols and flavonoids with antioxidant and
antimicrobial properties. This study investigh the impact of fermenting white tea with
Lactococcus lactisPKC-1 in five different media. Antimicrobial activity, total phenolic
content (TPC), and antioxidant capacity were measured using th@rBlaotn assay, Folin
Ciocalteu method, and DPPH assa&gpectively. Fermentation in media 4 and 5 significantly
enhanced antimicrobial activityp(< 0.05). In medium 4, inhibition oPseudomonas
aeruginosaATCC 9027 increased from 100 to 400 AU/mL, while in medium 5, inhibition of
Escherichia colIATCC 8739rose from 200 to 800 AU/mL. Although TPC declined in most
media, medium 5 showed a modest but significant increase (8.10 + 0.89 to 8.71 + 0.82 mg
GAE/g, p < 0.05). Antioxidant capacity also improved in medium 5, from 80.93 + 0.89% to
83.10 + 0.82%({ < 0.06). Media 4 (monosodium glutamate, glucose, malt extract, Tween 80)
and 5 (monosodium glutamate, malt extract, ammonium sulfate, Tween 80) yielded the
strongest overall effects. These results demonstrate that fermentatiob. Watttis PKC-1

can enhancehe functional qualities of white tea, supporting its potential use in nutraceutical,
food, and cosmetic products.

Keywords: White tea;Lactococcus lactisFermentation; Antimicrobial activity; Antioxidant
capacity; Wholegenome analysis
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Cratoxylum fomosum EXTRACT ATTENUATES INFLAMMATION IN LPS -
ACTIVATED MACROPHAGES BY REDUCING IL -6 EXPRESSION

Tuangtong Vongpipatara Talayboon Pooyol,Kotchakorn Srikhont

Department of Biochemistry, Faculty of Science, Kasetsart University, 50 Ngamwongwan
Rd, Lat Yao, Chatuchak, Bangkok 10900, Thailand

*e-mail: fscittv@ku.ac.th

Abstract:

Inflammation is the defensive process against harmful stimuli. Although inflammation is
beneficial for body protection, loAgsting inflammation is the cause of variousedises.
Therefore, inflammation must be controlled for an appropriate period of time. It is well
known that plants are an important source of bioactive compounds, which have many
activities, including antioxidant activity, antimicrobial activity, and -anflammatory
activity. Cratoxylum formosuns a native plant in Southeast Asia, and it has been reported
that the ethanolic extract has bioactive compounds for reducing free radicals. In this study,
we aim to reveal the effects of aqueous extract from ft@sformosumleaves on arti
inflammation using lipopolysaccharide (LP&jtivated Macrophages as a model for
inflammation. We found that crude. formosumextract at 15.63, 62.50, and 250.0 pg/mi
significantly decreased nitric oxide production in L&Sivated macrophages in a dese
dependent manner. Quantitative-RTR analysis was performed to determine the expression
level of preinflammatory cytokines. The expression ofBLMRNA was inhibited in LPS
activated macrophages treated with 250.0 pug/n€.ofbormosumcrude extract. These results
indicate that the aqueous extract from freSh formosumleaves is able to reduce
inflammation and provide information for an alternative way to treat inflammasenciated
diseases in the future.
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FUNCTIONAL CHARCTE RIZATION OF PlyCYU ENDOLYSIN AGAINST
Streptococcus agalactiae

Sakunrat UbonpraseriWachiraporn Wachiradusityichai Pornthanakasetleerus
Sucharitakuf Kittikhun Wangkanong;* Penchit ChitnumsubUbolsree Leartsakulpanith
INational Center for Qeetic Engineering and Biotechnology (BIOTEC), National Science
and Technology Development Agency (NSTDA), Khlong Luang, Pathum Thani, Thailand
2Department of Biochemistry, Faculty of Dentistry, Chulalongkorn University, Bangkok,
Thailand

3Center of Excetince for Molecular Biology and Genomics of Shrimp, Department of
Biochemistry, Faculty of Science, af@enter of Excellence in Molecular Crop, Department
of Biochemistry, Faculty of Science, Chulalongkorn University, Bangkok, Thailand
*e-mail: ubolsree@lotec.or.th

Abstract

The escalating threat of antimicrobial resistance (AMR) demands new antimicrobial agents.
Bacteriophagalerived endolysins offer promising alternatives due to their rapid bactericidal
activity, host specificity, and low likelihood oksistance development. In this study, we
characterized the functional domains of PlyCYU, an endolysin froBiregptococcus suis
prophage. Bioinformatic analysis predicted two catalytic dondaars Nterminal amidas®

and a Cterminal glucosaminidase (Lyg2 connected by two CW_7 cell wall binding motifs.
Different variants have been constructed, and biochemical and biophysical assays have been
employed to understand the role of each putative catalytic domain. The functional
relationships of these domains RIyCYU were demonstratedinsights obtained are
beneficial for designing novel effective endolysins with desired properties.
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METABOLOMICS -BASED COMPARATIVE STUDY AND EVALUATION OF
BIOLOGICAL ACTIVITIES IN TWO BROWN ALGAE

JunHyung Lee'? NamGyun Kim,%2Won-Kyo Jung-?3*

Major of Biomedical Engineering, Division of Smart Healthcare Major of Biomedical
Engineering and Newenior Healthcare Innovation Center (BK21 Plus), Pukyong National
University, Busan 48513, Republic of Korea

2Marine Integratéd Biomedical Technology Center, The National Key Research Institutes in
University, Busan 48513, Republic of Korea

3Research Center for Marine Integrated Bionics Technology, Pukyong National University,
Busan 48513, Republic of Korea

*e-mail: wkjung@pknuac.kr

Abstract:

This study aimed to identify specispecific biomarkers by focusing on polyphebaked
comparative metabolite profiling of two brown seaweed species, Ishige foliacea and Ishige
okamurae, both of which are known for their high biologalvity. Brown seaweeds are a
treasure trove of diverse secondary metabolites, with polyphenols in particular recognized as
a key group of compounds contributing to physiological activities such as antioxidant and
antrinflammatory effects. Despite thisystematic comparisons of polyphenol composition
across closely related species remain limited. To address this gap, comprehensive metabolite
profiling was conducted using L®IS, GO MS, and MS/MS. The acquired datasets were
processed with Progenesis Qfta@re to ensure robust peak alignment, normalization, and
metabolite annotation. Principal Component Analysis (PCA) and Partial Least Squares
Discriminant Analysis (PLEA) clearly distinguished the two species, while Variable
Importance Scores (VIP) andheatmap visualization highlighted key differentiating
metabolites. Notably, the targeted polyphenolic compounds diphlorethohydroxycarmalol
(DPHC) and isophoroglucin A (IPA) were isolated via HPth&sed purification, and their
physiological relevance was lidated through antioxidant activity assays. These findings
underscore the biological significance of DPHC and IPA as representative biomarkers,
thereby providing a rationale for emphasizing these compounds. Furthermore, by clarifying
the distinct polypheslic profiles of I. foliacea and I. okamurae, this study establishes
evidencebased criteria to differentiate the two species. Overall, the integration ef non
targeted metabolomics, multivariate statistics, and biomarker validation presents a robust
framework for advancing the functional exploration of marderived polyphenols, with
implications for drug discovery and functional food development.
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CHITINASE PRODUCTION BY Aeromonas caviaEW02 NEWLY ISOLATED

FROM GIANT MUD CRAB POND AND POTENTIAL TO DEG RADE

CHIRONOMID EGG MASSES (Chironomus plumosups

Chirath PitakkhuamdeeKittipong Chanworawit, Piyangkun LueangjaroenkitPinsurang
Deevong*

Department of Microbiology, Faculty of Science, Kasetsart University, 10900, Bangkok,
Thailand

*e-malil: fscippd@ku.ac.th

Abstract:

Chitin is a naturally occurring polymer that is a fundamental structural component of
crustacean shells and insect exoskeletons. This-démemposing polymer accumulates in

the environment, contributing to pollutioim. addition to bioremediation, the structural
polymer of chitin has been broken down by chitinolytic bacteria and chitinase enzymes as a
green alternative agent for biocontrol. Chironomids orlpiting midges (Chironomidae) are
associated with several problems, inchgliallergic reactions in humans, contamination of
food and water supplies, impacts on health, nuisance, and economic damage. Chironomid
eggs are embedded in a gelatinous matrix composed of glycoproteins and chitin. In the
present study, chitinolytic bactakisolates were obtained from a water sample in a giant mud
crab pond using a microbial enrichment method. A sgmmantitative assay of chitinase
production performed using the drop assay revealed that bacterial isolate EWO02 exhibited the
highest chitinae production value of 1.61 = 0.09 in Luertani (LB) agar supplemented

with 0.5% colloidal chitin. Based on 16S rRNA gene sequence analysis, the isolate EW02
was closely related tAeromonas caviag9.93% identity). In the chitinase activity assag th
chitinolytic EWO02 exhibited the highest chitinase activity of 1.49 + 0.04 U/ml at 48 h of
incubation. After partial purification byammonium sulfate precipitation and dialysis, the
specific activity of chitinase was increased to 3.64 U/mg protein witth'&fold purification.
Moreover, both the bacterial cell suspension and the dialyzed chitinase from EWO02
significantly inhibited chironomid egg hatching, with inhibition rates of 86.67 + 5.78% and
26.67 + 5.78%, respectively. The findings suggest thdinohjtic A. caviaeEW02 newly
isolated from crab pond has potential as a green biocontrol agent for the control of
chironomids collected from natural water environments.
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BIOSYNTHESIS AND STATISTICAL OPTIMIZATION OF
POLYHYDROXYALKANOATE (PHA) PRODUCTIO N BY A NEWLY ISOLATED
MARINE BACTERIUM NF3 -3

Piyawan KunriyaAntika Boondaeng, Waraporn Apiwatanapiwat, Chanaporn TrakKunjae
Kasetsart Agricultural and Agtimdustrial Product Improvement Institute, Kasetsart
University, Bangkok 10900, Thailand

*e-mail: aapcpt@ku.ac.th

Abstract:

The accumulation of plastic waste has become a critical global environmental issue,
emphasizing the urgent need for sustainable alternatiBisplastics, such as
polyhydroxyalkanoates (PHAS), offer an dcendly solution dued their microbial origin

and biodegradability, making them suitable for biomedical and packaging applications. This
study aims to synthesize and optimize PHA production by the newly isolated marine
bacterium NF 3. Preliminary ondactoratatime experinents revealed that glucose and
ammonium sulfate were the most suitable carbon and nitrogen sources, respectively. Under
these conditions, strain NF-3B achieved a PHA production of 2.29 g.LFurther
optimization using response surface methodology (R8Maskscale cultivation resulted in

a maxi mum PHA yield of 3fol® icreape dompared ta thep r e s e
unoptimized condition. Remarkably, the presence of thgdBoxyvalerate (HV) monomer

was also detectednder the RSM optimized condion (14. 20 g L T gl uc
ammonium sul fate, and 7.11 g L T sodium c|
successful application of RSM in enhancing PHA production by the marine bacterium.
Furthermore, the produced copolymer emerges as a gimgmicandidate for diverse
biomedical applications, as the incorporation of the HV monomer provides improved
flexibility, toughness, and biocompatibilty compared to the homopolymer
polyhydroxybutyrate (PHB).
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COFFEE SILVERSKIN AS A BIOREFINERY FEEDSTO CK: INTEGRATED
PRODUCTION OF PHENOLICS, BIOACTIVE PEPTIDES, AND PREBIOTIC
XYLOOLIGOSACCHARIDES
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Abstract:

Coffee silverskin (C} the major byproduct generated during the coffee roasting process,
represents a sustainable biorefinery feedstock due to its high levels of phenolic compounds,
proteins, and xylamemicellulose. This study developed an integrated biorefinery approach
to valorize CS through the simultaneous production of phenolics, bioactive peptides, and
prebiotic xylooligosaccharide$CS XOS). The extraction of phenolic compounds was
optimized using a hydrothermal (HT) process by varying CS loading 1(@%, w/v),
tempeature (110130°C), and time (80 min) under a ontactoratatime (OFAT) design.

The optimal condition (5% CS loading, 125°C, 25 min) yielded the highest total phenolic
content (TPC) of 55.59 + 0.12 umole GAE/g CS. These phenolics are known for tiesit po
antioxidant activity and can significantly contribute to the functional value cti€ised
products. Protein recovery was performed using conventional alkaline extraction (CAE)
under optimized conditions (1.0 M NaOH, 90 °C, 30 min), resulting inogefor yield of

80.64 mg/g CS. Enzymatic hydrolysis of the extracted proteins using protease SE5 produced
low-molecularweight peptides (0.302 £ 0.01 mg/mL), including FLGY, FYDTYY, and
FDYGKY. These peptides exhibitemh vitro antioxidant activity (050%) and notable
bioactivities, such as ACGHhibitory (26 79%) and DPRV -inhibitory (Of 19%) activities,

while showing no cytotoxic effects, suggesting their potential as nutraceutical ingredients.
Following protein recovery, the alkaliextracted solid resie (ACSS), rich in xylan
hemicellulose, was employed for &®S production. Hydrolysis using recombinant endo
xylanase vyielded 52.5 * 0.08 mg G®S per gram of ACSS. Prebiotic evaluation
demonstrated that G80OS effectively enhanced the growth of proksdictic acid bacteria
strains, with maximum specific growth rate:
comparable to commercial XO®verall, this integrated biorefinery approach provides a
sustainable strategy for agmodustrial waste valorization. ilBultaneous production of
phenolics, bioactive peptides, and-88S maximizes the value of CS while reducing waste.
The coeproduced compounds might serve as potential functional food and nutraceutical
ingredients, with possible contributions to economimagh and environmental sustainability

in line with the principles of the bicirculargreen economy (BCG).
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ENDOLYSIN PlyCYU: CHARACTERIZATION AND ANTIMICROBIAL

POTENTIAL AGAINST Streptococcus agalactiaZd@AUSING BOVINE MASTITIS
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INational Center for Genetic Engineering and Biotechnology (BIOTEC), National Science
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Bangkok, Thailand

2Center of Excellence in Fish Infectious Diseases (CE FID), Faculty of Veterinary Science,
Chulalongkorn University, Bangkok, Thailand
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Abstract:

Streptococcus agalactia@a multidrugresistant pathogen involved in bovine mastitis, causes
substantial economic losses in the dairy industry. Bacteriopderided endolysins are novel
antimicrobials known to specifically hydrolyze bacterial cell wakliere, we identified a
putative endolysin named PlyCYU, which contains two putative catalytic dodnaimd\-
terminal amidase_5 and at@minal glucosaminidase (LyZ2)along with two CW_7 family

cell wall-binding motifs. PlyCYU was expressedkn coli and purified using NiSepharose
chromatography. Biochemical and antibacterial activity of PlyCYU have been characterized
using different techniques, and the results revealed that PlyCYU is a promising candidate for
further development as a novel antimicrolaiiérnative for bovine mastitis treatment.
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Phyllosticta capitalensis AN ENDOPHYTIC FUNGUS ISOLATED FROM Ocimum
sanctumWITH ANTIBACTERIAL ACTIVITY

Pattaranan OunjaKhwanruedee Sangjan, Onchapron Jitkumkoon, Urarux Romruen,
Eakaphun Bangyeekhun

Department of Microbiology, Faculty of Science, Silpakorn University, Nakhon Pathom,
Thailand

*e-mail: Bangyeekhun_e@su.ac.th

Abstract:

Endophytic fungi are recognized as prolific sources of novel bioactive metabolites. This
study aimed to isolate endopltytfungi from Ocimum sanctumOcimum basilicumand
Mentha cordifolia(Lamiaceae) and to evaluate their antimicrobial potential. A total of 25
fungal isolates, designated MSSWMISSUO25, were obtained. Antibacterial screening
against Bacillus subtilis Stgphylococcus aureuysEscherichia coli and Pseudomonas
aeruginosarevealed that 44% of the isolates exhibited inhibitory activity, with isolate
MSSUO017 showing the strongest and brspdctrum effects. Ethyl acetate extraction of
MSSUO017 culture filtrate glded 0.93 = 5.1 mg/mL of a dark green to blackisitid crude
extract, with a maximum solubility of 3.5 mg/mL in 10% DMSO. Broth microdilution assays
demonstrated minimum inhibitory concentrations (MICs) of 43375.0 pg/mL, with
bactericidal activity gainst Granrpositive strains but no detectable MBC values for Gram
negative bacteria. Phytochemical screening indicated the presence of terpenoids, consistent
with previous reports of terpeneigpe metabolites in endophytic fungi. Morphological and
molecdar identification confirmed MSSUOQ17 d&hyllosticta capitalensjsrepresenting the

first report of this species isolated as an endophyte @osanctumThese findings highlight

the potential ofP. capitalensisMSSUQL17 as a source of bioactive compoufatsfuture
pharmaceutical and biotechnological applications.
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CULTIVATION OF ACTINOMYCETES AND THEIR ANTIMICROBIAL
PRODUCTION IN STERILIZED SEMISOLID HUMUS -BASED MEDIUM

Kota Kobayasht,Shinya Kodanf, Takeshi Hosaka

! Graduate School of Science af@chnology, Department of Biomedical Engineering
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Abstract:

Humus is a soilike substance formed through the decompasitiad fermentation of dead
leaves by microbes and other organisms. Actinomycetes;knalin antibiotieproducing
bacteria, are abundant in humus, which provides favorable conditions for their growth. We,
therefore, hypothesized that isolated actinomycededd be cultivated in humus. This study
investigated whether actinomycete strains could be cultured in semisolid media containing
sterilized humus and evaluated their production of antimicrobials under this method.
Commercially available humus was drialroom temperature for three days, before it was
sterilized by dry heat at 180°C for 2 h and by pressurized steam at 125°C for 30 min. Thirty
one actinomycete strains, including 13 rare actinomycetes, were incubated at 30°C in a
humusbased medium prepardy mixing 1 g of sterilized humus with 5 mL of sterile water.
Their growth and antimicrobial productivity were then assessed; growth was evaluated by
measuring viable cells. Antimicrobial assays were performed using Mttfeyn agar with
Escherichia oli andStaphylococcus aurews test bacteria. Most of the tested actinomycete
strains grew successfully in a hurdessed medium. Interestingl$treptomycesp. SUIG
MA508 produced an antibacterial compound when grown on humus medium, whereas its
producton was scarcely detectable on Humic Abfidamin agar medium. These results
suggest that the antimicrobial production may be specific to cultivation in hbasesl
medium. This presentation will report these findings and discuss the potential of-humus
bagd medium for antibiotic discovery.
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IMPROVEMENT OF RETINAL PRODUCTION IN Escherichia coli

Sae Amemiyj Kosuke Got8 Yoko HironeHara, Fumio Matsud§ Yoshihiro Toy4, Jun
Ishii®, Takashi Gojobofi®, Yoshimoto Sait§ Kiyotaka Hara*

1Grad. Sch. Intgr. Pharm. Nutr. Sci. Univ. Shizuoka. Japan
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4Grad. Sch. IST, Osaka Univ. Japan

SEGBRC, Kobe Univ. Japan

®National Cheng Kung Univ. Japan

*e-mail: k-hara@ushizuokaken.ac.jp

Abstract:

Retinal (ATR, alitransretinal) is a retinoid necessary for vision, bone development,
reproduction, and skin health. It is mainly used as a cosmetic material and is expected to be
effective for acne and artiging. We developed ATR producirgy coli, a microorganism

mostly used forbioproduction due to its rapid growth rate, expressed genes encoding
cr t EBI Yaraenedl5,bBslioxygenase (Blh) (Fig.1). To improve ATR productivity in

E. coli and to stabilize ATR produced, we introduced rhodopsin, an-Bihging protein,

and examined optimal culture conditions. Furthermore, to further enhance Ad&pvay,

random mutations were introduced into Blh obtained from uncultured marine bacterium
66A03 (UMB66A03). We screened Blh mutants and expressed the selectedBItpinand
compared ATR productivities. As a result, several mutant strains witleased ATR
productivity were obtained; those with decreased ATR productivity were found to have
mutations introduced in the transmembrane region. For the screening, a phylogenetic analysis
was also conducted using the sequences of 18,322 prokaryotic sspegistered as
representative in NCBI Refseq (as of November 6, 2023). The result suggests that Blh genes
belonging to the same cluster as the Blh from UMBG66A03 in the phylogenetic tree show
relatively high levels of ATR production.
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Figure. 1
Metabolic pathway of ATR in engineeré&d coli
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SCREENING OF POTENT FLAVOR COMPOUNDS PRODUCED BY Non
Saccharomyce¥EAST

Naphattarachon Thammapanyaphofigamonwan Tassanaset, Jirasin KoonthongKaew
Department of Microbiology, Faculty of Saiee, Chulalongkorn University, Phayathai Rd.,
Pathumwan, Bangkok 10330, Thailand

*e-mail: Jirasin.K@chula.ac.th

Abstract:

Saccharomyces cerevisias widely applied in beverage fermentation for its strong
fermentation ability and stress tolerance, but litaited aroma profile can generate
undesirable flavors. NeBaccharomycegeasts provide flavor diversity but often show lower
ethanol productivity. This study aimed to identify a f&asccharomycestrain with improved
aroma potential. A total of 19 yedsblates were obtained from 5 isolated from potato peels,
5 isolated from pineapple, and 9 from sugar factory samples, of which four non
Saccharomycestrains were identified by colony morphology and biochemical profiling using
the API 32C system. Amongem, strain JK319, isolated from a sugar factory, was identified
asKluyveromyces marxianwmnd selected for further evaluation. Growth curves in Synthetic
Dextrose medium demonstrated its rapid exponential growth compared to the &ntrol
cerevisiaestran Lalvin EC-1118. A sensory panel consisting of one certified evaluator and
three trained panelists compared the aroma profiles of both yeasts. Fermentation assays in
Yeast Nitrogen base medium showed simiil ar CC
10. Notably, K. marxianus tolerated up to 16% ethanol, a concentration inhibit@®y to
cerevisiaestrain Lalvin EC-1118. Sensory evaluation describ®d cerevisiaestrain Lalvin
EC-1118 as producing astringent alcohol and musty notes, whi€reaarxianis generated
citrus and lime peel aromas. These findings highllghmarxianusJK319 as a promising
alternative yeast for industrial fermentation under stressful conditions. Future studies will
guantify ethanol and volatile compounds by HPLC and KS andapply transcriptomic
analysis to elucidate genes involved in aroma biosynthesis and stress tolerance.
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ANTIMICROBIAL ACTIVITY AGAINST  Cutibacterium acne®©OF CORN AGRO-
RESIDUES EXTRACT AS WASTE UTILIZATION FOR COSMETIC

APPLICATION

Natthawut Thitipramote?, Ranchana SamanignPrinyaporn Pradmeeteekul
Junniphaphorn NimkamnerdThiyapan Noppakodnand Witayapan Nantitanén

! Center of Excellence in Natural Products Innova(i©@ENP), Mae Fah Luang University,
Chiang Rai, 57100, Thailand

2 School of Cemetic Science, Mae Fah Luang University, Chiang Rai 57100, Thailand
*e-mail: natthawut.thi@mfu.ac.th

Abstract:

Corn agreresidues (CARs) productions or cultivations (e.g. tassels, leaves, and stalks) have
higher amounts and low value. The most of thé#ds are either as natural fertilizer or
burnt Agricultural burning is one of the causes of the particulate m@e.5) that reached

a hazardous point of human health and environmiénis, this study aimed to utilize corn
agroresidueqCARS9) as bioative in cosmetic application. CARs (tass€RT, leavesCRL,

and stalkaCRS) were extracted with two solvents (ethyl acefseand ethaneET) using
shaking extraction 24 hourBioactive compounds (total phenolic; TPC, and total flavonoid;
TFC contents)and antibacterial activity againsCutibacterium acnedqusing agar well
diffusion method (AWD), minimum inhibitory concentration(MIC) and minimum
bactericidal concentratioMBC)] as well as theytotoxicity of these CARs extracts were
investigated.The results showed that ethanolic CARs extrasided to exert greater TPC
than ethyl acetatextract at the same CARs part. The highest TPC was found in th&eCRT
extract (773.7 £ 17.2 mg GAE/g extrapt0.05). However,he highest TFC was found in the
CRT-EA extract (876.3 + 2..ng QE/g extractp<0.05).The results of antimicrobial activity
againstC. acnesshowed that thanhibition zone was mostly found at high concentration of
CARs extracts (O 5 mg/ mL) . I n ter ms(CBR$S MI C,
EA) showed the lowest MIC valuy8.12 mgmL) The MBC of CARs extracts, all three parts
extracted with ethyacetat CRSEA, CRL-EA and CRTEA) showed highest effectiveness

of MBC (1250 mdmL) .The ethanolic extracts of CARs showed no toxicity at
concentrations dd . ahd1l mg/mL ([J 8 5 %ell viability). Thus, CARs extracts can be value
added by being used asatural active ingredient in cosmetic applications and other related
products.
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UTILIZING OF Spirulina WASTEWATER AS A BIOFERTILIZER: EFFECTS ON
GREEN COS LETTUCE GROWTH AND THE SOIL MICROBIOME

Julalak Mungnart!, Araya Lublad, Sudarat Dulsawat Thanavat Duangfoo,
Supapon Cheevadhanatak Jiraporn Jirakkakd| Weerayuh Kittichotirat! and
Peeradérommeenate’*

'Pil ot Plant Development and Training Ilnstit.:u
Thonburi, Bangkok, Thailand, 10150
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Thonburi, Bangkok, Thailand, 10150

3Biochemical Engineering and Systems Biology Research Group, National Center for
Genetic Engineering and Biotechnology, National Science and Technologlopexent
Agency, Bangkok, Thailand, 10150

*e-mail: peerada.pro@biotec.or.th

Abstract:

Algal cultivation wastewater, typically discarded, contains residual nutrients with strong
potential for reuse as a liquid biofertilizer in sustainable agricultures Jtbhdy investigated

the effect of a modifie@pirulina cultivation medium on the growth of green cos lettuce and
soil microbiome profile. The experiment was conducted using a complete randomized design
(CRD) with four replications. Results showed that Igpg the modified algal medium,
especially SM (Modifiedarrouk's Mediurj led to a significant increase in the dry weight of
the yield. Regarding the enhancement of soil nutrient content, both SM and SAC (modified
Zarrouk's mediumafter Spirulina cultivation) improved soil nutrient levels in green cos
lettuce cultivation. Although SAC exhibited slightly lower effectiveness, a noticeable
difference was still observed compared to the control. Furthermore, the soil microbiome was
analyzed using nexgeneratn sequencing (NGS) to characterize the microbial profile
following wastewater application. In the treated soil, the abundance of bacteria from the
phyla Actinobacteriota and Firmicutes decreased, while those from the phyla
Verrucomicrobiota Myxococcota Chloroflexi Acidobacteriota Planctomycetota and
Gemmatimonadotancreased. Although many of these have been previously reported as
plantgrowth-promoting bacteria (PGPB), they responded differently to the algal medium
application. The microbes identifleas beneficial for green cos growth under these conditions
will be used to develop a microbiorbased technological framework. This research aims to
introduce an ecdriendly agricultural practice and create a circular system that transforms
waste into avaluable resource.
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STUDY OF DIVERSITY AND METALAXYL RESISTANCE IN Phytophthoraspp.
CAUSING BLACK ROT DISEASE IN ORCHIDS
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Abstract:

Orchids are considered economicalbiuable ornamental plants in Thailand, which serves as
one of the major global hubs for orchid cultieatiand the largest exportekmong the
various diseases hindering orchid production, black rot disease, cauBagitbghthoraspp.,

is one of the most devastating, affecting a wide variety of orcMdtalaxyl is widely used

to control this disease in drd cultivation. While fungicide resistance among plant
pathogens is on the rise worldwide, limited studies have been conducted on metalaxyl
resistance ifPhytophthoraaffecting orchids in Thailand. This study investigated the diversity

of Phytophthoraspecies isolated from orchids and their sensitivity to metalaxyl. Diseased
orchid sampleswere collected from orchid farms in Samut Sakhon and Phetchaburi
provinces.Phytophthoraisolation was performed by surfasterilizing infected tissues and
subsequenyl culturing on carrot agar supplemented with 200 pg/ml penicillin at 20°Q fbr 5
days. Seventeen isolates were obtained and evaluated for pathogenicity in orchids. All
isolates produced typical symptoms of black rot disease, characterized bysoakted
lesions and progressive tissue blackening in infected plahes.isolates were identified
using internal transcribed spacer (ITS) and 5.8S rDNA sequences. Five isolates showed the
highest similarity (>99%) t®. palmivora CPHST BL 105 and were classifieas P.
palmivora The remaining isolates showed similarity P. haveaeCPHST BL 67 (7
isolates)P. nemorosaCPHST BL 27 (2 isolatesk. pseudosyringa€PHST BL 51G (1
isolate),P. lateralisCBS:168.42 (1 isolate), arRl foliorum JKI CBS 121655 (1 isola),

with similarity ranging from 86.888.01%. A representative isolate from each of the 6
Phytophthoraspecies identified was investigated for metalaxyl resistance, ranging from
0.15% to 1%, using a mycelial growth inhibition assay. Results revealed athagix
representative isolates were resistant to metalaxyl at the concentration typically used in
orchid farms, 0.15% (w/v). The most highly resistant isolBtepalmivoraisolate SSMTS5,

grew in the presence of 1% (w/v) metalaxyl. These results higthghtliverse nature of
Phytophthora species associated with orchid black rot disease and suggest that the
recommended application dose of metalaxyl may be insuffiteerdtiack rot disease control.
More comprehensive sampling combined with mgéihe phybgenetic analysis is needed to
improve taxonomic accuracy and fully characterize pathogen diversity. Further validation
under greenhouse conditions is also necessary to confirm the field relevance of these
laboratory observations.
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OPTIMIZATION OF PECTIN YIELD FROM CYCLEA BARBATAMIERS LEAVES
USING RESPONSE SURFACE METHODOLOGY
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1School of Cosmetic Science, Mae Fah Luang University, Chiang Rai 57100, Thailand
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*e-mail: witayapan.nan@mfu.ac.th

Abstract:

Pectin is a polysaccharide widely used in the food, pharmaceutical, and cosmetic industries as
a gelling, stabilizng, emulsifying agent, prebiotic, and an attractive moisturizing agent
ingredient in skin care, resulting in a continuously growing global dem@ydlea
barbataMiers is a traditional local plantidely distributed in Southeast Asia, including
Thailand. t grows rapidlyand is abundant in rural areas. Its leaves are rich in pectin, making
them a sustainable raw material compared with conventional fruit peels. However, no study
has yet optimized the extraction process from this plant. This work employéxhl cen
composite design (CCD) to determine the optimal conditions for pectin extraction, especially
examining the effects of temperature i(90 °C), extraction time (3®0 min), and solution

pH (1.5 3.5). The finding indicated that the quadratic model predi@ superior fit (p<0.001)

with a nonsignificant lack of fit (p>0.6418). Both individual factors and the interaction of
temperature with pH and extraction time significantly influenced the obtained pectin yield.
The optimal condition to give the experintal pectin (14.23 + 0.17%) was established at
81.80 °C, pH 2.08, and 59.50 min under a sartglolution ratio of 1:20 (w/v) in an
ultrasonic bath. The obtained pectin yield at this condition deviated by less than 5% from the
predicted value, confirminthe reliability of the quadratic model.

Keywords: Cyclea barbataMiers; Cosmetics; Optimizatiofectin; RSM
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ISOLATION AND CHARACTERIZATION OF INDOLE -3-ACETIC ACID (IAA) -
PRODUCING RHIZOBACTERIA FROM WHITE BUTTERFLY PEA  (Clitoria
ternateal..)
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Abstract:

Indole-3-acetic acid (IAA) is a key plant hormone in the auxin group that regulates plant
growth and development by promoting cell elongation, division, and differentiation. Auxins
are essential in plant tissue culture techniques, particularly for root and shoot development.
However, synthetic auxins such as NAA,-B4and IBA may be ineffective in certain plant
species. This study aimed to isolate and screenpgfodlucing bacteriaral determine the
optimal L-tryptophan concentration for IAA biosynthesis. We hypothesized that increasing
L-tryptophan levels would enhance IAA production. A total of 38 bacterial isolates were
obtained from the rhizosphere soil of white butterfly pébtdria ternateal.) and cultured

in nutrient broth (NB) supplemented with 0.1% (w/\vtriptophan and incubated at 37°C,
200 rpm for 2 days to screen for IAgoducing bacteria. CT33 showed the highest IAA
production (175.82 mg/L) and was identifiedEagerobacter chuandens(99.72% similarity

via 16S rRNA sequencing). To determine the optiindédyptophan concentration for 1AA
production, E. chuandensi€CT33 was cultured in NB containing varyingtiyptophan
concentrations ({@.0% w/v) and incubated at73C, 200 rpm. The culture medium was
collected daily for 5 days for IAA concentration analysis, with three replicates per treatment.
The results showed that increasing the concentrationtofptophan led to a corresponding
increase in IAA productionE. chuandensi€CT33 produced the highest IAA concentration
(600.6+32.4 mg/L) at 1.0%-tryptophan after 5 days of incubation. IAA was extracted from
the culture medium, confirmed, and quantified using HPLC against a standard. Furthermore,
IAA produced byE. chuandensi<T33 will be further studied for its potential application in
root induction using ornamental plant tissue culture techniques.
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SSRBASED MARKER -TRAIT ASSOCIATIONS FOR THE SELECTION OF
DROUGHT-TOLERANT MAIZE S1 GENOTYPES
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Abstract:

The aim of this study was to evaluate the effectiveness of SSR markers in selecting drought
tolerant $ maize genotypes, witthe goal of reducing the number of genotypes advanced to
the S generation for further breeding. Climate change has intensified drought condition, lead
to reduced yields of field maiz€€a may4..) and negatively affecting the domestic livestock
feed prodiction chain. Drought tolerance in maize is a complex quantitative trait influenced
by both genetic and environmental factors. Although conventional breeding is effective, it is
often timeconsuming and resourgetensive. In this study, a total of one kined and fifty $
genotypes derived from a cross between a dretadgatant parent (Takfa 7) and a drought
susceptible parent (Ki 48) were genotyped using six SSR markers previously associated with
droughtadaptive traits. These included umcl069 (glutai&®-transferase 1), umc1139
(small kernel 501), umc1239 (trihelix transcription factor 43), umc1962 (pollen specific
leucine rich repeat extensin 3) bnlg1079 (QTLs for vanillin and syrigaldehyde) and bnlg1526
(QTL for phophorus utilization under deficibrdition). Cluster analysis grouped the S
genotypes into distinct subpopulations, with two groups showing high frequencies of
favorable droughtolerance alleles. Based on cumulative marker profiles, settamty S
genotypes were selected as candidaiesirought tolerance. The use of SB&sed marker

trait associations enabled the efficient identification of genotypes carrying favorable alleles,
thereby reducing the number of genotypes advanced to the next generation. While this
molecular approach shewpromise, future studies incorporating phenotypic validation under
drought condition will be essential to confirm the effectiveness of the selected genotypes.
This combined strategy offers a robust pathway to accelerate the development of-drought
resiliert maize through markeaassisted selection.
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Dendrogram of the one hundred and fiftyg®&notypes based on six drougélated
mol ecul ar markers using Wardodés method with
classified the genotws into four group; Group 1 (drought sensitive, including the susceptible
parent Ki 48), Group 2 (drought tolerance, including the tolerant parent Takfa 7), Group 3
(intermediated drought tolerance) Group 4 (mixed genotypic profile). Candidate genotypes
for future selection were primarily found in Groups 2 and 3.
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REEMERGENCE AND CHARACTERIZATION OF SNAKEHEAD RHABDOVIRUS

IN THAI AQUACULTURE
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Abstract:

In mid-2024, a severe outbreak of snakehead fiShafina striata) resulted in 100%
cumulative mortality across commercial farms in Suphan Buri Province, Thailand. Clinical
signs and histopathological analysis suggested a viral etiology, consistent with Snakehead
Rhabdovirus (SHRV) infection. This study aimedctwaracterize the causative agent using
virological and molecular techniques. SHRV was successfully isolated from affected fish
using E11 cells, with confirmation by semuantitative RTPCR, transmission electron
microscopy, and sequencing. Infectious ions were purified by sucrose gradient
ultracentrifugation, with peak infectivity observed in the 40% sucrose fraction-PRCHE
analysis of the purified virus revealed four prominent structural préteghsoprotein (G),
nucleoprotein (N), phosphoproteif®), and matrix protein (M) consistent with known
SHRV profiles. Sequence analysis of the RbNépendent RNA polymerase (L gene)
indicated 5.51% amino acid divergence from the original Thai strain (GenBank accession:
AF147498.1), suggesting genetic evolatid’hese findings indicate the-eenergence of a
highly virulent SHRYV lineage in central Thailand and support the need for immediate updates
to SHRV molecular diagnostics to capture sequence drifexakiation of antigen match,

and the protective effacy of existing inactivated or autogenous vaccines, as well as rapid
farm-side testing with strengthened biosecurity measures to limit the spread.
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A NOVEL Azospirillum vistecanunSTRAIN ISOLATED FROM METHANE

DIGESTATE ENHANCES PLANT GROWTH THROUGH HIG H-EFFICIENCY
INDOLE -3-ACETIC ACID (IAA) BIOSYNTHESIS
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Abstract:

The urgent need for sustainable agricultural inputs has accelerated the search for microbial
alternatives to synthetic agrochemicals. In this study, we report the isolation and
comprehensive characterization of a novel strAmspirillum vistecanumVVT-I1, obtained

from a methanenriched digestate system. This strain demonstrated exceptional plant
growth-promoting potential through the biosynthesis of ind®bkcetic acid (IAA), a key
phytohormone. Genome sequencing and anwootaévealed the presence of genes associated
with the indole3-pyruvate (IPyA) pathwayaro9, ipdC, andaldA, with no detectable IAA
degrading gene clusters, supporting a high net auxin yield. Under optimized culture
conditions, VFI1 produced up to 1.2060M of IAA, significantly surpassing the levels
observed irA. brasilenseFunctional assays confirmed the bioactivity of this microbial 1AA,
which enhanced root development Bixacum affineand improved seed germination in
Andrographis paniculata Collectvely, these results establigh vistecanumVT-I1 as a
promising candidate for nexgfeneration biofertilizers, offering a scalable, -#&@endly
alternative to chemically synthesized auxins. This work expands our understanding of auxin
biosynthesis in rhiabacteria and provides a strong foundation for future field applications
and microbiomébased crop enhancement strategies.

Figure 1.
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