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Profile

VATCHARIN RUKACHAISIRIKUL

Born:

Family:

Education:
1973
1975
1979
1981
1987

February 27, 1957, Bangkok, Thailand
Fourth child of the eight children of Mr. Lim Sikun and Mrs. Jiang Van

Mathayom Suksa 3, Thidanukhro School, Hat Yai, Songkhla

Mathayom Suksa 5, Bodindecha (Sing Singhaseni) School

Bachelor of Science in Chemistry (1 Class Honors), Prince of Songkla University
Master of Science in Organic Chemistry, Mahidol University

Doctor of Philosophy in Chemistry, Australian National University, Australia

Working Experiences:

Academic Position

1981
1992

Lecturer, Department of Chemistry, Faculty of Science, Prince of Songkla University
Assistant Professor, Department of Chemistry, Faculty of Science, Prince of

Songkla University
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W.61. 2639-2640  FanenmsUArheAmetiiD AosNEnenaEs s inenus A IeRUNS

W6l 2540-2542  TD9ADALARNEAMNFENNUS ANKANENFNENS NATINENAL AT UATUNS

W6 2663-2560  ADANITHMTUILIARANENFNESS NN ALEIAUeTUNS

W.¢1. 2563-2665

W.¢1. 2568-25660

1998

2006

Associate Professor, Department of Chemistry, Faculty of Science, Prince of
Songkla University
Professor, Department of Chemistry, Faculty of Science, Prince of Songkla

University

Other Positions Held

1996-1997

1997-1999

2010-2017
2010-2012

2015-2017

Assistant Dean for International Relations, Faculty of Science, Prince of
Songkla University

Associate Dean for International Relations, Faculty of Science, Prince of
Songkla University

Member of the Faculty Board, Faculty of Science, Prince of Songkla University
Member of the Board of Director, Research and Development Office, Prince
of Songkla University

Member of the Board of Director, Research and Development Office, Prince

of Songkla University
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Academic Service

Reviewer of research manuscripts submitted for publication in international journals
PhD Thesis Examiner: University of Queensland and University of Wollongong, Australia
Chair of the Organic and Medicinal Chemistry session, the Scientific Committee, the
37"-43“ Congress on Science and Technology of Thailand (STT37-STT43)

Chair of the Natural Products session, the Scientific Committee, the Pure and Applied
Chemistry International Conference 2015-2018 (PACCON 2015-PACCON 2018)
Reviewer for academic position: Chulalongkorn University, Mahidol University, Chiang
Mai University, Khon Kaen University, Ramkhamhaeng University, Mae Fah Luang
University, Mahasarakham University and Songkhla Rajabhat University

Reviewer Committee in the field of Pharmaceutical Science, the Academic Research
Division, the Thailand Research Fund, 2013-2014

Reviewer Commiittee in the field of Chemistry and Chemical Engineering, the Academic
Research Division, the Thailand Research Fund, 2015-present

Member of the Advisory Board of the Bioresources Research Network (BRN), National
Center for Genetic Engineering and Biotechnology (BIOTEC)

Member of the Executive Board of the Service Center for Medicinal Plant Information,

National Center for Genetic Engineering and Biotechnology (BIOTEC)

Thailand Toray Q Science Foundation
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» Resource person 6[%m‘3ﬂ‘i:1‘§3~1 the 1% NRCT-IFS-IRD Workshop, the 2" NRCT-IFS
Workshop, the 3" NRCT-IFS-MU Workshop, the 4" NRCT-IFS Workshop L& the
5" NRCT-IFS-MU-PERCH-CIC Workshop

s9lalastNysigA

e Award Certificate of Lectureship mﬂmiﬂizﬁgu‘%ﬂmmi 2™ International Conference
on Cutting-Edge Organic Chemistry in Asia 1 2550

o fenfitlossymenfiesfions Usea D) 2550-2553 way 2556-2560 aAIVINALSUAATIANS
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finaenifsldsmadide (Citation) §q0 20 Suduusnamgudays ISt

e Award Certificate of Lectureship mﬂm'iﬂiz‘qmmmi 4" International Conference

on Cutting-Edge Organic Chemistry in Asia 1 2552

e 2011 PSU Researcher Grand Slam

“E?
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UitraShield™
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» Reviewer of research proposals submitted for grants from Thailand Research Fund
(TRF), National Center for Genetic Engineering and Biotechnology (BIOTEC) and
National Science and Technology Development Agency (NSTDA)

« Resource person in the 1% NRCT-IFS-IRD Workshop, the 2" NRCT-IFS Workshop, the
3 NRCT-IFS-MU Workshop, the 4" NRCT-IFS Workshop and the 5" NRCT-IFS-MU-
PERCH-CIC Workshop
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Awards and Honors:

2007, Award Certificate of Lectureship, the 2 International Conference on Cutting-Edge
Organic Chemistry in Asia

2007-2110; 2012-2017, PSU Award Certificate for top twenty research publication in
the ISI database, Prince of Songkla University (PSU)

2008, Outstanding Lecturer in research, Faculty of Science, Prince of Songkla University
2008, PSU Outstanding Lecturer in research

2008-2011; 2011-2014, Senior Research Scholar, Thailand Research Fund

2008-2017, PSU Award Certificate for top twenty research citation in the ISI database
2009, Award Certificate of Lectureship, the 4™ International Conference on Cutting-Edge
Organic Chemistry in Asia

2011, PSU Research Grand Slam

2011-2017, PSU Award Certificate for the corresponding author with at least three
publications in the ISI database

2015, Thailand Outstanding Researcher Award, National Research Council of Thailand
2015, NSTDA Chair Professor, the Crown Property Bureau Foundation and the National
Science and Technology Development Agency

2015, Outstanding Alumni Award, the Graduate School, Mahidol University

Thailand Toray e Science Foundation
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Research Works of Professor Dr. Vatcharin Rukachaisirikul

ynmsdwmanseangrsmedanmanfirlusnamidifieinglumaldvessamelne
¢ a4 X % 8w Xa p Y .
suaulaliaasissnaiiuaziondsunnehe vl idnaomumsfnmsrsdhuunln
= o P Aa i av Aaa & ¢
ynnwsiblszduiemthresseme wonanildiungsAsunguusniRENF LS [
anmieula iwieasiglusnaniimiie uarnmsainenanniatlon uana Annella uazd
LAY o o W A A Ay Ad o ¢ ¢ D)
nepfsuanciug Mndneddeifaiusmuslsvusmieulalbinmnimaa asoeamn
@ Ao A A ~ Ay v ¢ ¢ ~
Hunqsidunguitslusemenefiynidnmiddadusmus lavasrieulaianis

thneian leedassaénesniidy fil
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G. bancana, G. hanburyi, G. hombroniana, G. merguensis, G. nigrolineata, G. parvifolia,
G. scortechinii, G. speciosa Wa¢ G. xanthochymus SaNIOMENENTFUMLATISE MRSA
ﬁLLamqwﬁmzﬁumﬂﬁLﬁmﬁummmigm vancomycin A1 G. scortechinii o
scortechinone B %ﬂlﬂu caged polyprenylated xanthone s uaﬂmﬂﬁ’iﬁﬁimi
nigroliniaxanthone F LLazmiﬁﬁmﬁwmmimqﬁ%fmmﬁ’; 9 latisxanthone D &y
brasilixanthone a1 G. nigrolineata usasnyisamauafie MRSA I8lussinidentiu
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Achievements

The chemical investigation of Garcinia plants and fungi from various sources has
resulted in the isolation of significant lead compounds. Regarding her research output,
Professor Dr. Vatcharin has become the front line researcher of the country in this field.
In addition, she and her team are the first group working on the Garcinia-associated
endophytic fungi and marine-derived fungi isolated from a sea fan of the genus Annella
as well as a leading group on endophytic fungi from seagrasses and mangrove plants.

1. Antibacterial agents against MRSA from Garcinia plants: Nine Garcinia plants
including G. bancana, G. hanburyi, G. hombroniana, G. merguensis, G. nigrolineata, G.
parvifolia, G. scortechinii, G. speciosa and (. xanthochymus were chemically investigated.
Scortechinone B, a new caged polyprenylated xanthone isolated from G. scortechinii,
displayed antibacterial activity against MRSA as potent as the standard drug, vancomycin.
In addition, one new xanthone derivative, nigrolineaxanthone F, and two known ones,
brasillixanthone and latisxanthone D, from Garcinia nigrolineata were as active as
scortechinone B against MRSA. From the antibacterial results of a series of isolated
xanthones from theses plants, structure-antibacterial activity relationship was also
established. This information is very important for synthesis of analogues with better
activity by structure modification.

2. Antibacterial compounds against MRSA, anticancer metabolites and CFTR inhibitors
from endophytic fungi: Endophytic fungi are a potential source for the production of a
variety of metabolites with novel structures and interesting biological activities. Some of
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them are promising candidates for drug development. Interestingly, particular fungal
endophytes are able to produce bioactive molecules previously isolated from higher
plants. In connection with our program on the isolation of new antibacterial compounds
from Garcinia plants, endophytic fungi from these plants were isolated and screened for
their ability to produce antibacterial agents against MRSA. Seventeen endophytic fungi
from five Garcinia plants including G. atroviridis, G. dulcis, G. hombroniana, G. mangostana
and G. nigrolineata were chemically investigated. Primin, a known 1,4-quinone obtained
from the fungus Botryosphaeria mamane PSU-M76, was moderately active against MRSA.
For the chemical investigation of five and ten endophytic fungi from leaves of Hevea
brasiliensis and mangrove plants, respectively, phenochalasin B isolated from Eutypella
scoparia PSU-H267, the Hevea brasiliensis-associated fungus, exhibited interesting
cytotoxic activity towards KB cell lines whereas the new ethyltetrahydroanthraquinone
derivative from the mangrove-derived fungus Phomopsis sp. PSU-MA214 was able to
inhibit the growth of MRSA. For the seagrass-derived fungi, ten isolates from three
seagrasses including Halophila ovalis, Thalassia hemprichii and Enhalus accoroides
were investigated. Known zearalenone was produced by Fusarium spp. PSU-ES73 and
ES123 which were isolated from different seagrasses, and displayed potent CEFTR inhibitory
activity for the treatment of diarrheal disease. A library of zearalenone analogues by
modifying the structure of zearalenone was synthesized. Two analogues were five folds
more active than zearalenone. Their pharmacological property and mode of action are
being investigated.

Thailand Toray @ Science Foundation
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3. Antibacterial (against MRSA) and anticancer metabolites from marine-derived fungi:
Chemical investigation of 15 marine-derived fungi led to the isolation of various types of
compounds with interesting biological activities. Diaporthalasin, a new pentacyclic
cytochalasin from Diaporthaceae sp. PSU-SP2/4, displayed strong anti-MRSA activity
and was noncytotoxic to noncancerous Vero cell lines. For polyketide anthraquinone,
naphthoquinone and xanthone derivatives, the new anthraquinone-citrinin dimer
obtained from Penicillium sp. PSU-Fb1 displayed significant antibacterial activity against
MRSA without cytotoxic activity to Vero cells. Interestingly, emodin, the known
anthraquinone derivative having the same anthraquinone skeleton as that in the above
dimer and its tetrahydroanthraquinone derivative from the fungus Trichoderma aureoviride

PSU-F95 showed comparable activity against MRSA to vancomycin and were four and
two folds more active than the dimer, respectively. The structure-antibacterial relationships

were established based on antibacterial results. Among anthraquinone and naphthogquinone MIC 16 (MRSA) saimL s e ".cﬂ“???é;‘;i"‘m‘
derivatives from the respective Fusarium spp. PSU-F14 and PSU-F135, known e —

anhydrofusarubin and 8-O-methylfusarubin from the fungus PSU-F135 were much more ~ ASPeralius selerotiorum PSU-RSPG178 .

HMG-CoA

potent against MCF-7 cells than the standard drug doxorubicin, and were weakly ﬁ::;;';T

active against Vero cells. Therefore, these isolated compounds would be promising lead Aatvny
compounds for breast cancer treatment. These active anthraquinones and their analogues

are being synthesized in order to obtain derivatives with stronger and lower cytotoxicity j: !

towards MCEF-7 and Vero cells, respectively. i ””"":Pn ~ S

4. Antibacterial (against MRSA), hypolipidemic and CFTR inhibitory metabolites Hﬁ(,fgj < H‘“;V([/ .‘HF‘E‘.;” L
from soil fungi: Twelve soil fungi belonging to three genera, Aspergillus, Fusarium and =~ 73 pe-or i A
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Penicillium, were chemically investigated. Lovastatin, a drug used to lower cholesterol
level in blood, along with three new lovastatin derivatives were produced by Aspergillus
sclerotiorum PSU-RSPG178. One of the new derivatives significantly inhibited HMG-CoA
reductase with slightly better activity than lovastatin. Interestingly, the new lovastatin
analogue was much less cytotoxic to Vero cells than lovastatin. Preliminary study on
mechanism of action indicated that it directly inhibited HMG-CoA reductase. Further
study in metabolic syndrome rat model revealed that it reduced cholesterol level in
blood and liver tissues with higher efficiency than lovastatin which was used in higher
dose. The derivative is now being synthesized from lovastatin for mechanism investigation
in animal model. This research will lead to the identification of the potential new statin drug.
In addition, the optimum conditions for cultivation of the new fungal isolate PSU-RSPG178
which produced mainly lovastatin have been discovered. Lovastatin was obtained in
much higher yield than the commercial strain, Aspergillus terreus, in the laboratory scale.
Accordingly, the collaboration with pharmaceutical company has been established.

Human Resource Development

Prof. Dr. Vatcharin has conveyed her knowledge and experiences to university students
in all levels and has served as the major supervisor for a total of 35 graduate students
including 10 Ph.D. and 25 M.Sc. students in organic chemistry, chemical education
and chemistry (international program) programs as well as a co-supervisor of more than
10 graduate students in organic chemistry and microbiology programs. Out of 10 Ph.D.
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students, nine are working as faculty members of public and private universities whereas

the last one has just graduated in July 2017. For M.Sc. graduates, nine of them pursued
their Ph.D. under her supervision whereas the majority is now teaching in public and
private schools. At the present, she is supervising one Ph.D. and two M.Sc. students.
She has encouraged, helped and strongly supported her former Ph.D. graduates and
young researchers in the Department of Chemistry, Faculty of Science, Prince of Songkla
University to set up their research and has also been acting as the mentor for 7 new
researchers who received the research grants under the New Researcher Program from
the Thailand Research Fund. Most of them have succeeded to obtain the grant at least
twice. In addition, she has continuously supported for their academic promotion. Prof.
Dr. Vatcharin and Assoc. Prof. Dr. Souwalak have established a research network on
“Discovery of bioactive natural products from plant and Fungi” since 2005. At the
present, more than 20 researchers from various disciplines including their formal M.Sc.
and Ph.D. graduates and the faculty colleagues actively involves in the network. The
majority are from Faculty of Science, Prince of Songkla University whereas the remaining
researchers are from 8 public universities and one private university as well as National
Center for Genetic Engineering and Biotechnology (BIOTEC). Prof. Dr. Vatcharin has
devoted most of her time for giving advice on research and professional carrier to
students and young researchers. Furthermore, she is a determined person with self-
discipline and easy-going personality. She is a role model for students and young
researchers. Accordingly, she has been awarded as an outstanding lecturer in research
from both the faculty and university in 2008.
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activity. Fitoterapia 2018;124:206-210.

2. Phainuphong P, Rukachaisirikul V, Tadpetch K, Sukpondma Y, Saithong S, Phongpaichit S,
Preedanon S, Sakayaroj J. y~Butenolide and furanone derivatives from the soil-derived fungus
Aspergillus sclerotiorum PSU-RSPG178. Phytochemistry 2017;137:165-173.
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ethers and indanones from the soil-derived fungus Aspergillus unguis PSU-RSPG204.
Tetrahedron 2017;73:5920-5925.

5. Maha A, Rukachaisirikul V, Phongpaichit S, Preedanon S, Sakayaroj J. Tyrosine and hydantoin
derivatives from the fungus Phoma herbarum PSU-H256 isolated from Hevea brasiliensis.
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benzamide derivatives by a copper(l)-catalyzed multicomponent reaction. Eur J Org Chem
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Department of Biotechnology,
Faculty of Science, Mahidol University

Mahidol UniVerSity Department of Biotechnology
Faculty of Science

Vision of the Department

Our Department is dedicated to providing the best academic training and research
opportunities for students, so that they can contribute their knowledge and skills to
supporting 3 major Thai industrial sectors, including agriculture, healthcare, and food.
QOur ultimate aim is to seek out for better, sustainable and safer bioresources to meet the
growing demand in all three industrial sectors. To this end, our department prioritizes
on the development of new and affordable biologics and medical tools for better healthcare

and quality of life, and optimization of their production in the industrial scale.

History of Department of Biotechnology

The Department of Biotechnology began in 1982 as the undergraduate degree program
in biotechnology under the administration of microbiology department. Led by Emeritus
Prof. Dr. Pornchai Matangkasombut and Emeritus Prof. Dr. Amaret Bhumiratana, our
undergraduate program was the second biotechnology program in Thailand and was
the first applied science program in the faculty, designed to promote the application of
basic knowledge in science to serve the needs of industrial and agricultural sectors. To
encourage integration of knowledge from many relevant fields, the program was organized
in a multidisciplinary approach and taught by faculties from variety of departments,
including Department of Microbiology, Biochemistry, Biology, and Chemistry. Later on,
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in 1988-1989, the undergraduate program in biotechnology was officially expanded into
the Department of Biotechnology, which subsequently began offering the graduate
degrees in Biotechnology, including M.Sc. in 1992 and Ph.D. in 1996. In addition, our
department has offered an additional curriculum for undergraduate study, called Bachelor
of Science (Biotechnology)- Master of Management (Marketing) with collaboration from
College of Management, Mahidol University. This study program focuses on creating
an entrepreneurial mindset together with the logical thinking and scientific knowledge.
To give our students the hands-on experience of international collaboration, our department
has organized the graduate programs with universities in Japan. These include a double
doctoral degree (Biotechnology-Horticulture) with the University of Chiba, which began
in 2009, and a double master degree with Osaka University which began in 2015.
Currently, we are planning to offer a joint master degree program with Osaka University
to support ASEAN students in 2019.

Today, the Department of Biotechnology is located at the Faculty of Science, Phayathai
Campus with additional research units and facilities located at the Salaya Campus,
Nakhon Pathom. The main research of our department is divided into 4 groups, including
Agricultural Biotechnology, Food Biotechnology, Industrial Biotechnology and Bioprocess

Engineering, and Molecular and Medical Biotechnology. These four modules cover the

most significant biotechnological fields to Thailand. We also have a pilot plant building,
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equipped with several instruments for bioprocess engineering and food technology,

serving as a platform for students to practice large-scale operation and for our partners
in the private sector to conduct research and development on a semi-industrial scale.
Besides our major role in education, another important role is to conduct research to
produce new basic knowledge to support teaching and academic services. Our department
is home to a variety of research projects, ranging from laboratory to industrial scale. For
these works, our faculties, researchers, and students combine skills from a large number
of areas to accomplish their research, including genetic engineering in microorganisms,
animal cells, and plant tissues, food science, biochemical engineering, automatic
control systems, data storage system, and computational analysis to enhance the
production capability in business competition. We also collaborate with government
and private organizations such as industry, research institutes, and universities in Thailand

and other countries.
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Through the past 35 years, our department has produced 1,245 graduates, 364 masters,
and 95 PhDs, who have gone on to pursue successful careers in various posts in
biotechnology such as production control, quality control, research and development in
agro-industries, public, and private institutes. It has been our immense pleasure to
produce quality research and human resources, to help drive Thailand towards sustainable
development, self-reliance, and global competitiveness in the future.
Department Members
Prof. Skorn Mongkolsuk, Ph.D. Prof. Watanalai Panbangred, Dr.Eng.
Assoc. Prof. Chuenchit Boonchird, Ph.D. Assoc. Prof. Jarunya Narangajavana, Dr.Agr.Sc.

Assoc. Prof. Jirarut Wongkongkatep, D.Eng.  Assoc. Prof. Kanyaratt Supaibulwatana, Ph.D.

Assoc. Prof. Manop Suphantharika, Ph.D. Assoc. Prof. Sittiwat Lertsiri, Ph.D.

Asst. Prof. Nuttawee Niamsiri, Ph.D. Asst. Prof. Pramvadee Wongsaengchantra, Ph.D.

Asst. Prof. Punchapat Sojikul, Ph.D. Asst. Prof. Siripong Thitamadee, Ph.D.
Asst. Prof. Somchai Chauvatcharin, Ph.D. Asst. Prof. Sujinda Thanaphum, Ph.D.
Asst. Prof. Thunyarat Pongtharangkul, Ph.D. Adisak Romsang, Ph.D.

Napassorn Punyasuk, Ph.D. Narupat Hongdilokkul, Ph.D.
Natthiporn Aramrueang, Ph.D. Nisa Patikarnmonthon, Ph.D.
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Nidchaya Aketarawong, Ph.D. Pairoj Luangpituksa, Dr.Agr.Chem.
Panwajee Payongsri, Ph.D. Suparerk Borwornpinyo, Ph.D.

Teerarat Likitwattanasade, Ph.D. Thawatchai Chaijarasphong, Ph.D.
Prof. Timothy William Flegel, Ph.D. Kallaya Sritunyalucksana-Dangtip, Ph.D.
Saengchan Senapin, Ph.D. Vanvimon Saksmerprome, Ph.D.

Outstanding Contributions from the Department

1. Innovative value enhancement of rice flour: Assoc. Prof. Saiyavit Varavinit, a former
valuable member of the Department of Biotechnology, developed the technique to
induce microscopic transitions of rice starch from amorphous to spherical agglomerated
form, with financial support from Choheng Rice Vermicelli Factory Co.,Ltd. This technique
has been widely applied in the pharmaceutical industry to enhance the hardness of
compressed drug tablets via incorporation of modificed rice starch into the formulation.
As a result, Thailand has been able to reduce the amount of imported additives for
tablet formulation. In addition, the research has also been used to develop talcum-free
baby powder, in which talcum is replaced with biodegradable rice starch. The product
has been commercialized under the name of ReisCare as an alternative option for

customers who are concerned about the toxic effects of talcum.
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2. Establishment of Global Innovation Incubator (Gii) Innovation Center with Thai
Union Group Plc: In 2015, Assoc. Prof. Dr. Sithawat Lertsiri (Head of Department of
Biotechnology at the time) joined up with Thai Union Group Public Company Limited,
the world’s leading company in seafood industry, to set up the Private Collaborative
Research Center in Faculty of Science, Mahidol university. This research center is an
important milestone for establishing the public-private partnership model to facilitate
knowledge transfer between academia and industry, and promote the translation of

research into business applications with faculties as research consultants.
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Binding of toxin to receptor 3. Advances in vaccine research with the BioNet-Asia Co., Ltd.: In 2014, our researchers,

{ip Perussis Town (PT) consists of 5 subiits led by Assoc. Prof. Dr. Chuenchit Boonchird (Head of Department of Biotechnology at

{1-5 with 2 molecules of subamit 4)

that time), teamed up with BioNet-Asia Co. Ltd. to construct the recombinant Bordetella

i pertussis strains. The engineered strains can produce recombinant Pertussis Toxoid
Subunit 3

23D (rPT) with no pathogenicity but high immunogenicity — two properties highly desirable
Subunit 4
o A protose ?;':[;'"“ in vaccine. The new B. pertussis strains possess more copies of recombinant pertussis
‘ toxin and pertactin (PRN) per cell, and are genetically stable, thus highly suitable for
it

industrial manufacturing of recombinant acellular pertussis vaccines. The recombinant
vaccines are proven to be more effective than traditional vaccine in market and have
Cyioplasm been approved by the Food and Drug Administration of Thailand.

In addition, the team led by Prof. Dr. Watanalai Panbangred developed recombinant
FEscherichia coli as a platform to produce soluble CRM197, a non-toxic diphtheria toxin
mutant widely used as the effective carrier protein in conjugate vaccines. This platform
technology can be applied to production of conjugate vaccines such as Pneumococcal
vaccines. The research and development on the semi-industrial scale is currently in
progress under the supervision of Asst. Prof. Thunyarat Pongtharangkul, with support from
the Research Center of Excellence in Biotechnology for Medical and and BioNet-Asia Co.,Ltd.

4. Development of a biological method to control mosquito larvae in flooded areas:

Use of microorganisms can be an effective alternative for mosquito control. Bacillus
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sphaericus (Bs) and Bacillus thuringiensis subsp. israelensis (BTI) are bacteria that kill
mosquito larvae upon ingestion. During the 2011 Thailand floods, NSTDA, in collaboration
with Mahidol University, has initiated the project to produce Bti and Bs on a large scale
to help control mosquito population that had increased due to the floods. Our department
has developed the condition for culturing each strain on an industrial scale and formulated
the mixed culture containing both strains for field use. This is one of the examples that
demonstrate how knowledge in biotechnology can be applied to solving immediate

problems in the community.

5. Mitigation of Early Mortality Syndrome (EMS) crisis in Thailand’s shrimp farming
industry due to infection with a newly emerged Vibrio parahemolyticus strain: This
research project is a collaboration between researchers from the Department of Biotechnology,
led by Asst. Prof. Siripong Thitamadee (also the current head of the Department of
Biotechology), scientists from Shrimp-Pathogen Interaction Laboratory (SPI) at BIOTEC,
NSTDA, led by Dr. Kallaya Sritunyalucksana. It also features contributions from local shrimp
farmers from the Southem and Eastern provinces of Thailand, who provide valuable and
up-to-date information about current disease situations. This project led to the discovery
that bacteria Vibrio parahaemolyticus with aberrant genetic profile is the causative
agent for Thailand’s Early Mortality Syndrome (EMS) outbreak. The team also discovered
that the presence of a specific toxin-expressing gene in V. parahaemolyticus determines
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whether the bacteria will cause EMS. The knowledge acquired from this research has

been applied in developing methods to detect infected shrimp post-larvae in hatcheries.

6. Improvement of manufacturing techniques for soy sauce fermentation industry in
Thailand: Small factories in Thailand often employ soybean fermentation processes that
have been passed along from one generation to another. With little to no improvement
over time, these processes can be outdated or do not meet the modern quality standards.
In order to improve the quality of soybean fermentation techniques, Emeritus Prof.
Amaret Bhumiratana in conjunction with a consortium of small- and medium-sized soy
sauce manufacturers, established the Quality Control and Training Center for Soybean
Fermentation (QCTC-Soybean Fermentation) through the support of the Thailand
Research Fund (TRF) and Carl Duisberg Gesellschaft (CDG) in Germany. Most notable
examples of QCTC achievements include the introduction of improved microbial in-
ocula (Aspergillus oryzae, Zygosaccharomyces rouxii and Tetratogenococcus halophilus)
in soy sauce fermentation, the introduction of new technique for koji preparation, the
use of large fiberglass tanks instead of small earthenware containers for second stage
soy sauce fermentation, and the development of cost-effective waste treatment systems.
These research outputs have truly helped the consortium members adopt appropriate
and sustainable processes for the manufacturing, leading to the quality improvement of

their products and reduction of production costs.
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1. Panbangred, W. and Honda, J. (2008) Method of producing palatinose, trehalulose or mixture
thereof. Patent Number JP2008079533A, Japan.

2. Petre, J., Boonchird, C., Buasri, W. and Panbangred, W. (2011) Improved Bordetella pertussis
strains for the production of recombinant acellular pertussis vaccine. Patent Number: 2011/
09417., South Africa.

3. Satoshi, O., Takahashi, Y., Kazuhiko, O., Inahashi, Y., Iwatsuki, M., Matsumoto, A., Panbangred,
W. (2014) Antitrypanosomal active substance actinoallolides and method for producing same
Priority. Patent number: JP2013000768420130118 (W02014112387A).
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Selected Publications (Year 2015-2017)

1. Boonma S, Romsang A, Duang-Nkern J, Atichartpongkul S, Trinachartvanit W, Vattanaviboon
P, Mongkolsuk S*. The FinR-regulated essential gene fprA, encoding ferredoxin NADP+
reductase: Roles in superoxide-mediated stress protection and virulence of Pseudomonas
aeruginosa. PLoS One 2017 Feb 10;12(2):e0172071.

2. Hanpanich O, Wongkongkatep P, Pongtharangkul T, Wongkongkatep J*. Turning hydrophilic
bacteria into biorenewable hydrophobic material with potential antimicrobial activity via
interaction with chitosan. Bioresour Technol 2017 Apr;230:97-102.

3. Inprakhon P*, Wongthongdee N, Amornsakchai T, Pongtharankul T, Sunintaboon P, Wiemann
LO, Durand A, Sieber V. Lipase-catalyzed synthesis of sucrose monoester: Increased productivity by
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Efficiency of endophytic fungi in controlling economic pathogenic
microorganisms

Endophytes are microorganisms that can colonize plant fissues interally and complete their life
cycles without causing any disease or apparent infections; moreover, these fungal endophytes
play important roles in plant protection due to their ability in producing plant-growth regulatory,
antimicrobial, and insecticidal compounds. The goal for this project is fo exploit large resources of
endophytes in tropical countries for their antimicrobial acfivity against virulence diseases of major
economic crops in Thailand. Novel endophytic fungi that show strong anfimicrobial activity will
be analyzed for their chemical compounds, interactions between endophytic fungi and plant
pathogens, as well as resistance mechanisms in specific host plants. Later endophytic fungi that
have potential will be processed into biocontrol agents. Our findings of new biocontrol agents
will benefit several stakeholders, including academics, farmers, and agribusinesses in Thailand as

well as other countries worldwide.
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Cryopreservation, mass production and efficiency of the snail-pathogenic
nematodes for controlling pest snails in orchid farms

As Thailand is the second largest orchid exporter in the world, orchids are considered to be an
important plant fo Thai economy. One of the important problems in orchid growing and exportation
is the infesfation of pest snails. From our previous study, we found that the nematodes Cephalobus
cubensis strain 10D10 and Panagrolaimus sp. strain 16B3 can be efficiently used fo control pest
snails on orchids. This solution which has less effects on health and environment can be altemnative
fo chemical pesticides. This study will emphasize on cryopreservation, mass production and
efficiency of the nematodes in order to accumulate enough information to apply the nematodes in
an orchid farm scale. The pathogenicity of nematodes also depends on the species of symbiotic
bacteria. Only particular bacteria can propagate in snail body cavity leading to lethality. In order
fo maximize the pathogenicily, the bacteria will be isolated and cultured together with the nematodes
fo generate the monoxenic nematodes. After obtaining the monoxenic nematodes, the optimization of
cryopreservation techniques will be then performed by varying types of cryoprotectants, the
number of nematodes and rates of temperature reduction. To be able to disfribute the nematodes to
orchid growers, the methods of nematode mass production will be optimized. The simple production
techniques, such as solid-state and submerged production, will be employed in order to eliminate

the use of expensive instruments.
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Innovation and development of probiotic-supplemented Thai-pigmented
rice products for value-added agricultural products and health
promotion in an ageing society

Probiotics have long been studied for the health benefits of humans and animals. Functional food
particularly probiotic products has become more popular due to the emerging of healthiness
caring, resistance-antibiotic pathogens and aging population concems. Currently, Thailand is
facing a serious problem from drug resistance. Therefore, the campaigns using probiotics replace
fo antibiotics have been launched. There are plentiful of bio-resources that contain various nutrients
and high value substances in Thailand. Thai pigmented rice have high value of bioactive
compounds are shown to be a potential carrier and prebiotic. Based on the ongoing study, it was
found that Thai-pigmented rice has high potential and it is proper fo use as a carrier because it
can enhance probiotics to adhere and survive in the gastrointestinal tract. The goal achievement
of this innovative creation in terms of value added products is to help Thai farmers who are facing
the low price of rice. The high value of rice will help improve the rice distribution and lead to
solve the circumstance of poverty of Thai farmers. An alternative product from this research will be
useful for many kinds of consumers and add value to the agricultural products. The outcomes of this
research also help develop and reinforce the economy of targeted industries related to the national

strategic direction Thailand 4.0, the development with prosperity and sustainability.
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Bactrocera dorsalis (Hendel) (Diptera: Tephritidae) Product development
of latex form mixed with pheromone, methyl eugenol, for attractant

Oriental fruit fly, Bactrocera dorsalis (Hendel) (Diptera: Tephritidae)

Bactrocera dorsalis is an economically important insect pest of fruits and vegetables. The regular
use of insecticide had increasingly become a problem of insecticide resistance in insects and
also residue in agricultural products. To overcome this problem, the use of pheromone could help
fo manage B. dorsalis and reduce the crop loss as well as insecticides residue on crops. Generally,
many farmers load the pheromone methyl eugenol in cotton ball amounting 0.5-1 ml and use in the
trap. In this process, the farmer must reload methyl eugencl at an interval of 7-14 days. Because,
the cotton ball has big pore size, easy evaporation of the chemicals and expensive. To overcome
such problem, the para rubber foam can be an altemnative to replace the cotion ball for the loading
of methyl eugenol in trap. The para rubber foam has properies of slow delivered of the chemical
and also consistency release. The preliminary test on para rubber foam loaded with 100 ul of
methyl eugenol atiracted adult male B. dorsalls for more than 120 days in comparison fo cotton ball
attracted B. dorsallis for 15 days. Whereas, the para rubber foam reduces the use of methyl eugencl
more than 5 fimes and atiracted B. dorsalis for a longer period about 4 times in comparison to cotton
ball. The para rubber foam showed high efficiency and reduced cost to develop a device for

loading the methyl eugenal for an area wide management of B. dorsalis.
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Characterization of rice immune system protein triggered by bacterial

leaf blight infection

Bacterial leaf blight is one of the most bacterial infections found in rice (Oryza sativa), a Thailand’
s most economic important staple crop, the disease is caused by Xanthomonas oryzae pv. oryzae
leading fo the significant decrease in rice production (up to 50%). This project aims to employ the
technique “Muliilocus sequence analysis (MLSA)” to study and analyze nucleotide sequencing
from bacterial housekeeping genes in order to generate the phylogenetic tree of the bacterial
isolated from leaves derived from rice with bacterial leaf blight collected from various rice fields in
Chiang Mai, Thailand. The genetics relationship and variation among bacterial collection will be
used further to study the protein expression by GelC-MS/MS analysis. The response of protein
production comparing between each group of bacterial infection in different rice varieties will be
generated the important information revealing the possible activity of candidate protein(s) to
against the infection from bacterial leaf blight disease. The result from this study will support the
understanding of the process of bacterial leaf blight infection and rice immune sysfem which will
be useful for developing a new human and environmental friendly material and method fo control
rice disease. Moreover, the information of protein related with disease resistance will be further
used to develop a new molecular marker tightly linked to bacterial leaf blight resistance gene for

the marker assisted selection (MAS) in rice breeding program.
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Endogenous phytohormone balancing techniques for sacred lotus cut
flower off-season production

Sacred lotus (Nelumbo nucifera Gaerin.) is well known as an aquatic plant which related to a very
long human history especially in Asian countries. All parts of the plant including seed, root, stamen
and flower can be used as highly nutritional edible food, herbal medicinal and decoration and
worship purposes. In Thailand, farmer starts to grow active stolon on summer climate and continue
fo harvest its flowers for 3 month affer planting. Farmer usually plows the land to break rhizome
dormancy during late October (winter), which resulting in the processes of new shoot and flower
formations. The delay of re-growing shoot leads fo less flower supply in markets, and might result
in highly demand with 2-3 folds higher prices. N. nucifera is an important flowering crop in
Thailand, but its basic knowledge on controlling flowering factors appear to be largely conserved.
Environmental effects (short day length and low temperature) and some horficultural practice
(rhizome cracking) could play an important role to induce plant growth and flowering via the
changes of plant hormones (ABA and +ZR) in lotus. The clearly understanding of hormonal
balance in lotus could be beneficial for applying some environment managements and suitable

horticultural techniques for year round production in order fo increase the Thai farmer income.
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Systems biology of Ngha-kee-mon (Perilla frutescens) for discovery of
plant omega-3 fatty acid biosynthesis

Perilla, Ngha-kee-mon or Ngha-Mon (Perilla frutescens) is plant cultured in upper northem Thailand
such as Chiangrai, Maehongson, Chiangmai. Perilla is highly nutrifious plant which able o
produce unsaturated omega-3 fatty acid (alpha linoleic acid, ALA) higher than fish 15-20 folds.
However, perilla must to be cultured in the area over 500 metres-sea level and low annual average
temperature. This is aftributed to culture area is limited and also perilla productivity is low. Our study
suggested that perilla seed cultured in Maehongson, which is in high sea level area, produced
higher ALA than Nan, which is lower sea level area. Genes related omega-3 fatty acid
biosynthesis, choosing Ol-ketoacyl acyl carrier protein (ACP) synthase (KASIl) and fatty acid
desaturase 3 (FAD3) were expressed highly in perilla seeds cultured in Maehongson. But this could
not demonstrate holistic view of gene expressing against to higher sea level which relied on
mRNA level so far. Therefore, proteomics and systems bioclogy need to be utilized for
inferrogation of omega-3 fatty acid biosynthesis against to higher sea level. The outcome of this

study can increasing captivity of competition to other countries and economic values for perilla.
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Designing artificial nests for mass-rearing of carpenter bees for coffee

pollination

In Thailand, exportation of coffee products yields more than 100 million baht annually. Two species
of coffee are predominantly cultivated in the northern and southern areas of the country: Arabica
coffee (Coffea arabica) and Robusta coffee (Coffea robusta). C. arabica is a self-compatible
plant, whereas C. robusta needs cross pollination for fruit production. However, both coffee
species can greatly benefit from cross pollination via insects, particularly by bees. There is a great
diversity of native bees in Thailand beside of the common honey bees. We proposed a project o
design an arificial nest for native carpenter bee, Xylocopa (Biluna) nasalis, for mass-rearing to be
used for future coffee pollination. The designed nest was constructed using various materials with
different size and dimension based upon previous research data. Testing field for X. nasalis nest
design will be carried out at King Mongkut’s University of Technology Thonburi, Ratchburi
campus, Ratchburi province and Phayao University, Phayao province. Pollination study of X. nasalis
in coffee plantation will be implemented at Khun Chang Khian Highland Research and Training

Center, Faculty of Agriculture, Chiang Mai University, Chiang Mai province.
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Biocompatible Aza-BODIPY for cancer imaging and therapy

In the past decade, aza-boron dipyrromethene (Aza-BODIPY) gained considerable multidisciplinary
attention due to their physical properties and diverse applications. However, the unmodified dyes
are infrinsically hydrophobic. Many studies infroduced various hydrophilic groups, such as quaternary
ammonium, sulfonate or oligo-ethyleneglycol moiefies into the aza-BODIPY core and found that
those can improve the aqueous solubility with maintaining their high fluorescence quantum yields.
Therefore, applying these fluorescent dyes in aqueous sysfems fo bio-imaging and photodynamic
therapy (PDT) has high possibility to be achieved. In this project, we propose the modification of
aza-BODIPY dyes by turning them into polymers and micelles for biological purposes. Moreover,
by adding the heavy atoms such as bromines or iodines into the peripheral position can make the
dyes become PDT agents, which can generate singlet oxygen that is toxic fo the cells.
Consequently, the results from this project will be beneficial to the researchers who are interested

in developing the cancer imaging agents as well as PDT agents for clinical research.
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Development of disposable electrochemical sensor based on screen-prinfed
electrode modified with reduced graphene oxide/magnetic nanoparticle
nanocomposites for determination of ractopamine

We aim to develop a reduced graphene oxide,/magnetic nanoparticles nanocomposite modified
magnetic screen-printed electrode (rGO/Fe;O,-MSPE) as a novel system for the preparation of
disposable electrochemical sensing platform for ractopamine determination. To fabricate the
sensor, Fe,O, will be attached on the GO surface by covalent linking to obtain tGO/Fe,O,
nanocomposite. The nanocomposite of rGO,/Fe,O, will be dropped on the surface of MSPE to
obtain nanocomposite film forming on the electrode. The GO /Fe,O, nanocomposite will be
characterized by surface and chemical characterization fechniques using synchrotron-based
x-ray photoelectron spectroscopy (XPS), x-ray absorption near-edge structure (XANES), scanning
electron microscopy (SEM), and Fourier transform infrared spectroscopy (FT-IR). The electrocatalytic
response to ractopamine and the performance of the sensor will be investigated by means of
differential pulse voltommetry (DPV) and linear sweep voliammetry (LSV). Herein, by applying
important compounds such as ractopamine as representative example, the utility of the magnetic
graphene nanocomposite for developing sensing platform will strongly be demonstrated. With the
advantages of the magnetism, conductivity, biocompatibility as well as good dispersibility in polar
solvents of the rGO,/Fe; O, nanocomposite, it could be facilely adhered to the electrode surface
by magnetically controllable assembling and be beneficial to achieve the direct redox reactions
and electrocatalytic behaviors of rGO immobilized into the nanocomposite. Hence, the potential
applicability of the nanocomposite modified MSPE as a novel disposable electrochemical sensing
platform for food contaminants will be presented, and therefore holds great promise for a wide
variety of applications in sensor.
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Synthesis of single-site catalysts for the production of bioplastics

As the present ime of deplefing pefrochemical feedstock and increasing environmental awareness,
polylactide (PLA) has become an afractive alterative to conventional polyolefins. Polylactide (PLA)
is one of the most important synthetic polyesters due to its biodegradability, biocompatibility and
biorenewability. In general, high molecular weight PLA can be obtained by various methods.
Nonetheless, the ring-opening polymerisation catalyzed by discrefe metal complexes stabilized by
various ligand architectures is the most effective method. Over the past few decades, research into
the stereocontrolled ROP of rac-LA has thus received continuous inferest. In addition, PLA-based
copolymers maintain many of the desirable properties of fraditional plastics with the added
advantages that they are biocompatible, readily biodegradable, and easily recycled. Hence,
this project aims to development of a new catalyst system for the production of PLA and their
copolymers. This cafalyst system contains two series of aluminium complexes supported by pyrazolyl
ethanoate ligands. In addition, the synthesis of new non-commercial cyclic ester monomers will

also be investigated.
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Application of a transdermal patch for detection of latent tuberculosis

The WHO recommends the intradermal tuberculin skin test (TST) as the standard method for
diagnosing latent tuberculosis infection (LTBI). A major drawback of the TST is its low specificity,
as a fuberculin-specific skin test may not only originate from a previous encounter with Mycobacterium
tuberculosis (MTB) but also from prior BCG vaccination or infection with non-tuberculosis
mycobacteria. The fest was also unable fo distinguish between active TB and LTBI. In addition, the
TST requires well-trained and skilled health care professionals. The study of skin fest antigens that
may be associated only with LTBI as well as a simple skin testing will be new innovation
approaches. A set of at least 48 genes belonging to the dormancy survival regulon (DosR) of MTB
are known as latency anfigens. Using MTB-latency associated antigens and a skin patch test may
improve and facilitate the diagnostic performance. In this study, a panel of novel DosR-specific
proteins will be expressed and used as skin test antigens for the detection of MTB infection. The
defined antigens that are unique to MTB will be used for the preparation of skin patches. The

performance of skin patch test will be evaluated using a guinea pig model.
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Manufacturing of lead-free sponge rubber sheets for use in x-ray
and gamma ray shielding applications

X-rays and gamma rays are electromagnetic waves that have been utilized greatly nowadays.
Their applications include uses in medicine, agriculture, national security, fransportation, and
science. However, excessive exposure to radiations could fatally harm users. One method to
prevent the risks from excessive radiation exposure is to use efficient radiation shields. However,
personal radiation shielding wearables that are used at the present are considered heavy and sfiff,
leading fo possible back and shoulder pains when wearing the shield for extended periods of
time. Hence, the development of shielding materials that are light-weighted and highly flexible is
imporfant and urgently needed in order to promofe better safety to radiafion users. As a
consequence, our group aims to develop x-rays and gamma rays shielding rubber with blowing
agents and nano bismuth oxide that would be lighter and soft with excellent radiation shielding
properties. This research will not only develop the high-quality x-rays and gamma shielding
materials but also help promote safety of radiation users, which is greatly important for nuclear

technologies and applications.
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Atomistic tight-binding calculations of fine structure splitting
in core/multi-shell nanocrystals

Polarization-entangled photon pair source is one of the main photonic devices necessary in the
quantum information such as quantum cryptography and teleportation. Core/multi-shell nanocrystals
as the polarization enfangled photon pair sources have been recently under investigation.
However, the generation of entangled photon pairs directly from core,/multi-shell nanocrystals is
realistically destroyed by the fine structure splitting (FSS) of spin exciton states because the cascade
emission paths via the different spin exciton states become distinguishable. In the present study, the
manipulation of the FSS is essential for the realization of the optical quantum information. To
achieve the purpose, a full understanding of the FSS is necessary. Therefore, the atomistic
fight-binding theory (TB) and the configuration interaction method (Cl) are theoretically implemented.

Finally, the calculations propose the possible ways to reduce or even manipulate the FSS.
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Portable Raman spectrometer for the detection of mercury ions

This research presents a porfable Raman spectrometer that has been developed for defection of
mercury (ll) ions in water. The instrument consists of a 633 nm laser as excitation light source,
and a CCD-based spectrometer as Raman signal detector. A notch filter that filters out laser
wavelength from the Raman signal has spectral operating range of 650-800 nm corresponding fo
Raman shift in the wave number range of 400-3300 cm™. The approach involves the use of
microfluidic devices combined with surface-enhanced Raman scattering (SERS) detection. This
novel combination provides both fast and sensitive detection of mercury (ll) ions in water.
Specifically, mercury (ll) ion detection is performed by using the strong affinity between gold
nanoparticles and mercury (Il) ions. As a consequence, the purposed portable Raman spectrometer
offers a rapid and reproducible trace detection capability for mercury (1l) ions defection in the

environmental and industrial wastewater.

Thailand Toray @ Science Foundation



UL EaNISEIUT AN IAaRS hacAlulaE

v

aWand

3 < 6 & a9V < Q (3 9
LaaaLkENaIng ﬂﬁUﬂﬁﬂﬂNI? waNaMildands AALLAEATILAUASIYLNGS
e 6 o A
@35, 28uel usn3
MAARENS AUSTINENNEGTS JTINENSEINA TN
av X A € & A 6 A Ay A o
lassmsifeiiazseivgmadussmiadafiodfonhussmmgn laeddosluasasldan
o A A A& A A o v 1 ama Ag A ¢ v >
afenIaswAensTeitan/Aensisne dhiselffBiduidneniuauadamasazldan
masREsmeIBMIanavaanlamaed dausatifshe) eantiFmeRanduasead lnih
ynsitahusnilRendsgeuasidumivaneiemasacgninmlng livanss mede
Aemeh wadussofing Fadeahussannu endseeuazinisefiRenananeuan
ademssagnE s EsusnsBsnIns laduuuaafieResiv laudsydnsamsad
uaseindasgrmeseLiiai Refeiumadusefindeiodton hussuundsm e
Tussiflumsefiwizdvdanifanh N719 shisaliFendidhumarivi uasansBidninlad

A @
LU a9man

mdéy: wadussefindefinddonlugs, eiuauadames, wiondge

Dye-sensitized solar cells based on mangosteen peel and
diamond-like carbon

The aim of this project is to fabricate low cost dye-sensitized solar cells (DSSCs). Mangosteen
peel as dye sensitizer is subtracted from fruit waste and DLC films as catalyst is prepared by CVD
method. Physical and electrochemical properties of the mangosteen peel sensitizer and DLC films
are characterized by using several techniques. DSSCs with mangosteen peel as sensitizer, DLC
films as catalyst and prepared gel electrolyte will be fabricated. Solar cell performance is analyzed
and compared to that of a conventional DSSC having inorganic N7 19 sensitizer, Pt catalyst and

electrolyte solution.

Keywords: dye sensitized solar cell, diamond-like carbon, mangosteen peel
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Valorization of oil palm empty fruit bunch for synthesis of
superabsorbent hydrogel for modern agricultural practice

This research is aimed to defermine the suitable process o produce superabsorbent hydrogel from
oil palm empty fruit bunch (EFB). Low cost and effective technology for cellulose fractionation from
EFB, chemical and physical modification of isolated cellulose o produce cellulose derivatives as
well as crosslinking reaction by low cost chemicals are used to synthesize cellulose-based
superabsorbent polymer. Addition of other sources of polysaccharides into hydrogel formulae such
as starch from rice and cassava root has been investigating. Synthesized superabsorbent hydrogel
will be fested for agricultural application. For modern agricultural practice, loading of nutrients
fertilizer and biopesticide into superabsorbent hydrogel is proposed to study. The successful
research and development will be able to solve the drought irrigation management problems for
agricultural area far from water resources. Further development fo synthesize hygienic cellulose
based superabsorbent hydrogel with low impurity is potentially feasible for biobased and
biodegradable disposable infant diapers, adult incontinence articles, or liquid absorbent for

medical purposes, efc.
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A study of straw combustion and co-firing of straw with bituminous
coal in a grate-fired combustor

This research project is aimed fo use rice straw as a fuel in combusfion, and as the main fuel in co-firing
with the bituminous coal within a 150-kWV., reciprocating grate-fired combustor. The research is
composed of 2 parts as follows. Part 1 is an investigation of combustion properties of rice straw
and coal in a laboratory and the tendency for transformation of fuel ashes to problematic compounds
during combustion. For the combustion test of rice straw, ash-derived problems during rice sfraw
combustion, fouling on the probe and slagging on the grate in the combustion chamber, are also
taken info consideration. Part 2 is a co-firing study between rice straw and kaolin, and rice straw
and bituminous coal; the countermeasures of fouling and slagging will be investigated as well.
The details of the part 2 are as follows: 1) is a study of combustion characteristics and gaseous
emissions for co-firing straw with kaolin and straw with coal. Not only heat of combustion from
coal will be released during co-firing but coal ashes will also be expected to take action as
additive (kaolin) to remedy fouling on the simulated superheater probe and slagging on the grate
in combustion chamber. 2) is the study of remedies for fouling and slagging problems occurred in
both rice straw combustion and co-firing rice straw with coal in the reciprocating grate-fired
combusfor. Kaolin is o be used as an additive premixed with rice straw before feeding info the combustor.

Keywords: co-firing, straw, bituminous, grate-fired combustor and additive
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Multivalent nanoparticles-enabled microfluidic device for circulating
tumor cells isolation and detection

Circulating tumor cells (CTCs) are cancer cells that escape from the primary or metastatic lesions
fo the peripheral bloodstream. The number of CTCs in blood of patients with cancer is a strong
indicator for the progress of the disease. CTC assay can be used in clinical practice for diagnostic,
prognosis, as well as therapy monitoring in the care of cancer patients. Nevertheless, the significant
challenge for CTC assay is that CTCs are generally rare in blood (1 in 10”-107 blood cells).
Although in the past 2 decades, CTC isolation and detection techniques have been studied
extensively and made tremendous progress; there are very few technologies that are commercially
available for clinical use due to the major challenge mentioned above. The development of novel
platform for this non-invasive liquid biopsy with high capturing efficiency, sensitivity, and low cost
is necessary for the unmet need in clinical applications. Infegration of advanced microfluidic
technology, nanotechnology, and immuno-capturing assay provides innovative solutions. Herein,
we therefore aim to develop multivalent nanoparticles-enabled microfluidic device for circulating
tumor cells isolation and defection. Furthermore, the advantages of microfluidic devices including
low cost, low reagent usage, small size, and simple fabrication methods, hold a great promise to
develop this device for commercialization. With our novel fechnology, the goal of a widely
clinically applicable liquid biopsy, where we can detect the progress of cancer or medication
response by a simple blood draw, is gefting closer.

Thailand Toray e Science Foundation



UL EaNISEIUT AN IAaRS hacAlulaE

v

SANIAINTSUANERS

masAnnauauirasiurinsiie WaRansandeanudulils
Tumsléflufiulsenesaln

l}j?f?&/ﬂ?ﬁ@?ﬁ‘?m?&]( 07 AN ENETT
MEFTIenNTInles anLIaInTINenaes NINENSEIYTAN

AMANNEIF Y IBIMIIURITLLTIUAZHUM SRS N Wt seimetlng
Tuowen Sednfudasfimsfinmiamanaasdlasssdemen Wfmansauifiona
Usgndia lumsrassuaihpssnsmuasienmdaoadelumsdnu dulsomadudim
ﬂi:mauziwﬁmaﬂm@ﬁ%ﬁammﬂﬂ%@msmaLmLﬁaamﬁimvlv\laazﬂmaa%m%umﬂ@&J
LR 3R fulsemsssmanastshefuvmeniio wu uzred unsia nen
VSaUNUAAENTI Selig & Walter (1994) msmmhmmqmaamaﬂmﬁawmmﬁﬂiama
doulvn) (76%) mmﬂﬂm?}ammwmaqé’qﬁﬂi&mwLaq%ﬁmgﬁuqmamﬁ@maﬂmmz
manfasiurai Imqmiﬁﬁqﬁﬁmqﬂizm&ﬁaﬁﬂmqmﬁuﬁa‘mmamwLLazéfﬁrjﬁ GH
uaArnsmnasiuriioshafiofiamonfenumangsaluns drasadufiulsemenii
amawasnaummaasmen lsdanmmetianafenaigs e rashfilamin

fogmslfomdienum uazlen e lunmhgsinme

Investigation of properties of various rocks for feasible use as
railway ballast

Due to advantages of railway fransportation and extensive expansion of Thai railway system in the
near future, there is a need fo investigate suitable construction procedures to achieve economical
construction and maintenance costs and safe operation. Ballast is an important part of a railway
structure. It distributes force from trains fo sub-structures by avoiding failure and excessive deformation.
Ballast can be constructed by various rocks, e.g. basalt, granite, gravel, or even slag. Selig &
Walter (1994) reported that @ major cause of ballast fouling (76%) is from deterioration of ballost
itself. This deferioration depends on mechanical and chemical properties of rocks used. This
research project infends to investigate (i) physical and index properties, (i) chemical properties,
and (jii) engineering properties of various rocks with a consideration for use as railway ballast.
The outcome of this research should help developing appropriate design of railway sub-structure
and specifications. This should result in more economical maintenance cost, safer operation, and

better riding comfort.
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Thailand Toray Science Foundation

Organization (2017)

Thailand Toray Science

Foundation The Committee of Nomination (Awards)
1. Honorary Chairman 1. Organization
Mr. Akihiro Nikkaku (1) Chairman: Dr. Yodhathai Thebtaranonth
President (2) Members: Dr. Naksitte Coowatanachai
Toray Indlustries, Inc., Japan Dr. Vichai Boonsaeng

Dr. Saichol Ketsa

2. Organization
Dr. Pramuan Tangboriboonrat

(1) Chairman )
Dr. Yongyuth Yuthavong 2. Term of Membership: 1 year
Ministry of Science and Technology 3. Activities: Recommend the candidates of Science and

(2) Managing Direclor Technology Awards to the Managing Board.

Mr. Kazuaki Takabayashi
President, The Committee of Nomination (Grants)
Toray Industries (Thailand) Co., Lid.

(3) Directors 1. Organization

Dr. Yodhathai Thebtaranonth (1) Chairman: Dr. Pairash Thajchayapong

National Science and Technology (2) Members: Dr. Thira Sutabutra

Development Agency (NSTDA) Dr. Somsak Ruchirawat
Dr. Suthat Yoksan

Dr. Krissanapong Kirtikara
Dr. Chadamas Thuvasethakul

2. Term of Membership: 1 year

Dr. Pairash Thajchayapong
Ministry of Science and Technology

Dr. Jisnuson Svasti
Mahidol University

Mr. Norikaza Masui
President, Thai Toray Textile Mills
Public Co., lid.

3. Activities: Recommend the candidates of Science and
Technology Grants fo the Managing Board.

Mr. Kazuyuki Adachi The Committee of Selection (Awards)
Managing Director, o
Luckytex (Thailand) Public Co., lid. 1. Organization

Mr. Hirofusa Yamamoto (1) Chairman: Dr. Jisnuson Svasti
Pre‘sidenf Vice-chairman:  Dr. Sunanta Vibulian

Thai Toray Synthetics Co., lid. (2) Members: Ms. Duangsamorn Klongsara
Mr. Narong Lertkitsiri Dr. Kumthorn Thirakhupt

Director, Toray Industries Dr. Buncha Polpoka

(Thailand) Co., ltd. Dr. Boonchoat Paosawatyanyong

Dr. Kwan Arayathanitkul

3. Term of Directorship: 2 years 2. Term of Membership: 1 year

4. Activities: The Managing Board, (Meeting 3. Activities: Recommend the candidates of Science
twice a year), awards the prizes and grants. Education Awards to the Managing Board.
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