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The nanostructured catalysts are designed based on an attempt
to synthesize the hierarchically mesoporous materials with zeolitic
morphology containing larger pore size. As zeolites are aluminos-
ilicate materials featuring unique shape selectivity via a network
of small pore size and tunable designed acidity, These properties
thus facililate intensive use in adsorption, separation and industrial
catalysis.  Accordingly, our research group has successfully
synthesized the Nanoze olite containing small pores that obstruct
the access of reactant molecules to the active sites by improving
the mass transfer and diffusion of reactants and products through
the existence of hierarchical micro- and mesoporous structures,
leading to lessen the coke formation and prolong the catalyst life
time. For that reason, the two-dimensional zeolite nanosheet
containing nanometer-thickness and hierarchical micro- and
mesoporous structure has also been innovatively synthesized for the
improvement of reactant conversion based on its longer life time with
respect to their stability.
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Breeding to Accelerate Domestication of Jatropha for Fuel and Feeds
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Research highlight: Development of jatropha
population with high genetic variation through

interspecific cross

Jatropha (Jatropha curcas) has a low genetic
variation and thus it is difficult for cultivar
improvemment. The Project on Breeding to
Accelerate Domestication of Novel Jatropha
for Fuel and Feeds crossed it with peregrina
(. integerrima) and then made a series of
selections and crosses among the selected
lines. Novel jatropha breeding lines were
developed with high potential in commercial
production, i.e. higher seed vyield and oil
content, small canopy, and more synchronous
maturity. The resulting clones then gave higher
seed yield per unit area than the traditional
varieties.

e developing interspecific breeding lines as a
new ornamental plant with small canopy,
early and profuse flowering.

e some lines gave seed yield of more than
3.75 t/ha/yr with over 30% oil content.

e some lines grow fast, giving biomass yield
of 75 t/ha/yr fresh weight, or 32.5 t/ha/yr
dry weight.
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Ready-to-use human single chain antibodies against
influenza

We have generated human single-chain antibodies to highly
conserved proteins of human and avian influenza viruses and
rescued the infected influenza modeled animals from lethal virus
challenge. These full antibodies have advantages because not
only smaller size but also cannot cause antibody-dependent
enhancement of the virus replication. The antibodies can reduce
the catastrophic caused by a newly emerged virus during the
early pandemic period. These antibodies
have been produced in pilot scale at
Siam Biosciences, Co. Ltd. and await
GMP production for FDA registration

and clinical trials which required
adequate financial support.

ALTGEARL TEEACGATC AL AT LT A TCEAT AGAGC AT TAAGC TATATARGARGCT GRAAL AR T GEALL TEGEACGATCCALATARTATGGAT
frrrrrrreerrrrrrerrrrreerrrrrreerrrrerrerrreeerr e rrrrr e e e e r e e e e e e e
AATGGARR TGGAGATCCAL ATAAT ATCGEAT AGAGCAGT TAAGC TATATARGARGCT GAAL AATGEALA TEGEACGATCCARATARATATGGAT
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Cell penetrable human single-chain antibodies and nanobodies that
can bind specifically to the HCV pivotal proteins and effectively
inhibit the viral replication were produced. These transbodies have
been produced in pilot scale under GMP-like system. They await

GMP production, FDA registration and clinical trials.
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The intranasal liposome-entrapped, refined
major allergen vaccine for treatment of allergy.
Our research team has invented an intranasal allergen
vaccine. Immune response can be effective at the
lower respiratory tract. Administration of the intranasal
vaccine can be done at home. The vaccine has been
found to be highly effective in an animal model
of human allergy. The vaccine await GMP production
and FDA approval before testing in patients.
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Allergenomes in venoms of honey bees (Apis dorsata),
wasp (Vespa affinis) and ant (Solenopis germinate)
and specific Igk detection for diagnosis of allergy
caused by Hymenoptera string

This study not only revealed the allergenomes of the three
Hymenoptera species inhabitant in Thailand but also the allergic
reagents for diagnosis of patients by skin prick test and monitoring
the patients’ allergic status by determining serum specific IE have
been developed. Diagnosis are more accurate and relatively inex-

pensive compared to the imported reagents.




F.05.J65UNS  sNulpgAsNa

duna NMA3BIING
ADU=INYNFANAQS
UHINgNduduualunsuns



wsdulAsuNIs

SA.QS.1aNanund wodiwaas
sr.as3fadssu [saifesa
SA.QS.UW.J058Y  IKHDouUs=ain
as.95¢0 analsal
WA.QS.18712M JUWSLN
WA.QS.3AUT ASW=ISY
wr.as.MouIfysa Tasgassou
asamsad 138In008INS

© N o A WwN =

9.
10.
11.
12.
13.
14.
15.

Qs.Jadxd JUAaNgassou
as.ANONY  uasinylty
QS.030yn0ry - S1QIWDS
QS.300591 dudna
as.AStUY Thanany
as.9vasnsnd a2JMo
unvanadan Jsonuun

Us:=lgslivounu NSTDA Chair Professor

TuyNuBYUBILSUNU

au1snas1uindadnyIvuKaINKa1ganul  BonalRinansasidia:
YSUINSaURRIWSAdUEN TRaNLsnsIudanuMAIRNsUILNSAS1Y
waanourinazulanssy  ausOWIUIANENIWIRAALITUNTIUD]
U398 Qa00auMsaswinIvesUinuAlAuaNLISOiuMSioILIoe

YStUNINMISananuls)




wavlulau

ahsaaludufuidaa: auwuslanaiaduoinsiau
Aspergillus sclerotiorum PSU-RSPG178
ouWUSaNs@analadu (lovastatin) ansfikuiienidonnIZosau Aspergillus
sclerotiorum PSU-RSPG178 llazidaunnsgudumsrinaiuuauioulld
HMG-CoA reductase Tus=QuATNAIRguAUeNfaaiadu urustogiu
s:hJuMsauinsRouwustoInaisl@anaaaulRiausuiouuinwe
IWRANUNNalNMsaaNON3Iuda3Naaay UanoIN &uldand=Nsiw:ISed
A. sclerotiorum PSU-RSPG178 Buwaaanslanaladuiudsuituiay
10u 2.5 ihvaomswaa louidasy A. terreus BuIluIBosianewus
NUNISAN

dnsusaU A. unguis PSU-RSPG199 wanouwus depsidone 1udU
2 as AlgaonnsmuiBaliunfiide methicillin-resistant Staphylococcus
aureus I1a=0ANUITUNYCDIBadL=5utagunius-AURGINaIFBuAUEILIaSTU

@u zearalenone nazouwusAnenidansuaulawioINKON:Ia
Fusarium sp. PSU-ES123 1a:9Inn1sUsuivasulnsyasiuuay
zearalenone I1ldQuONSIUGU(USGU cystic fibrosis transmembrane
conductance regulator (CFTR) Tus:dufiinaufo Suo=Anuinaln
msoanqn&dafu



Aspergillus sclerotiorurn PSU-RSPG178

A new lovastatin derivative isolated from the soil fungus Aspergillus
sclerotiorum PSU-RSPG178  significantly inhibited HMG-CoA
reductase activity with similar percent inhibition to that of
lovastatin. The derivative is now being synthesized from lovastatin
for mechanism investigation in animal model. In addition, the
optimum conditions for cultivation of the fungus PSU-RSPG178
produced lovastatin in high yield which is 2.5 times higher than the
commercial A. terreus.

Two isolated depsidones, isolated from the soil fungus A. unguis
PSU-RSPG199, showed comparable antibacterial (against methicillin-
resistant Staphylococcus aureus) and cytotoxic (against human oral
carcinoma cells) activities to standard drugs.

Zearalenone and its derivatives from Fusarium sp. PSU-ES123 and
those from structural modification of zearalenone exhibited significant
CFTR inhibitory activity. The mechanism of action will be investigated.
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Application of technology platform for selection and development of
sustainable production of biorefinery-based alternative fuels com-
poses of (1) development of prototype low-cost biodiesel production
unit by designing reactor and pelletizing of heterogeneous catalyst
for biodiesel production using waste cooking oil as raw material,
replacing petro-diesel for agriculture machines, (2) scale up of
bio-hydrogenated diesel (BHD) from laboratory to continuous small
bench-scale prototype unit and identify and transfer technology to
entrepreneurs, and (3) application of process integration principle
to reduce by-product management burden from biodiesel (glycerol)
and BHD (methane, propane) production, utilizing them as starting
materials to produce hydrogen fuel via steam reforming. Consideration
on alternative waste materials for production of fuel/high value
chemicals is also taken into account for sustainability of commu-

nities and the country.
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Research and Development and Knowledge Management of Immunology
and Molecular Biotechnology for Development of Disease Diagnostic Kits
and Treatments
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HIV-1 protease (HIV-1 protease inhibitors) 5QQSID HBE 118:5300S529
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. Scaffolds IWomMsgudgumsiUduadido HIV mgluisad AIdu

IUDAATKLTUNISSNUNGIAQIBD HIV

. Establishment of Excellent Biomedical Technology Unit for

Production of Recombinant Antigens and Monoclonal Antibodies

2. Development of Immunodiagnostic Kits

3. Development of Immunotherapeutic Methods and Agents

4. Development of Inhibited-HIV Scaffolds, a New Concept for the

HIV-Infection Treatment
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Development of Advanced Drying Technologies for Foods and Biomaterials
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High quality parboiled rice, normally with dark uniform colour and
no crack or breakage, is of interest in premium market but difficult
to produce with traditional technique. However, fluidized bed
technique with combined high temperature and tempering under
appropriate conditions can achieve this goal.
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Most dried fruits in market are sugar added is not desired by
premium market. With appropriate pretreatment and operating
drying conditions, dried Nam Dok Mai mango can be rapidly

produced without sugar added and no sulfite treated.
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Traditional rice coating technique requires
long processing time and bares high cost. With fluidized bed
technigue and over bed top spraying, it combines coating and
drying into one process, thus reduces process time and cost.
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Epidemiology of Health Problems in Southern Thailand
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Contribution of the Project: The project has strengthened human
resources for research, which has contributed to decline of socio-
political problems.Healthresearches funded by this projecthasimprove
health planning for the region and improve local people’s health

Outstanding Features from the Project: The project involved various
local, national and international academic institutions. It created new
research leaders atdifferentlevels. Internationally, ithas been accepted
as a WHO Collaborating Centre for Research and Research Training
in Epidemiology, UNESCO Chair for Peace and Conflict Studies,
and a key training site for young researchers from China supported
by China Medical Board. Locally, research project on ‘krathom’ has
helped the government for formulate proper policy for this local
plant. Research on maternal health has led improvement of quality of
care in local health system. Understanding of local cancer distribution
has been improved by strengthening of the cancer registry. A probiotic
was developed to prevent dental caries among children. Data on
elicit tobacco use from our study has helped local planner to tackle
the problem properly. Finally, Epidemiological findings on violence
have helped the government to improve rehabilitation program for
victims of t violence.

Current advancement: The networks of the alumni of the training
program have started to play important roles in research activities in
Thailand and other countries such as China, Indonesia and Myanmar.
We have further led our alumni network to engage in improvement of
utilization of BIG DATA from the national health systems funded by
Thai Health Foundation and the National Health Security Office. The
training program also won the competitive grant for improvement
of TB/MDR-TB research capacity for Southeast Asia including
Thailand, Indonesia and Myanmar. Our on-going project on zika virus
supported by NSTDA is helping Thai health systems in planning
against zika virus outbreak. Finally, we are helping Health System
Research Institute (HSRI) managing National TB research grant as
a part of the Thailand Grand Challenge Program.



Ns(GUs=lgsUioinwadulvey

awsSnWAILINSWeNSUYUEMETU 5 U Go1o1sgA1gnsauTulAsuns
S3U 12 AU UNANVY 41 AU WauUGWLW 194 1590 Buussamuiiwu
WM lagomsdiulAsomsidsusyIas:ausna la-Lnunsasay 23 swuJa
53UAVINANMSWAILINUAIUSUALIR:IASYUTND  9INNIsUNwan1sIdy
ISooWsns:ion  aundIUIasdniaAIUSUISTUaNURUH IO BIaUTG
fuds=nauuleuenndoyrnald  TawaanturilwsiuleaniumsUounuwuy
BulonoUlRAWEUTDIA:ISUAUNU Ia:NaWaNS=NUMJdaL a10AIY
IJUNZIAUKLDE0IUAILIBINISTUNIATG  az1asuasundWauuaun
sIgIauUldNa=s=HIWUS:INA

ADBORIIUSILDU 4 B

e flaineanuAIWEIATY

L ®

Fiidognn 2 yauniIswiInAssnia:

L TR usn1s  NswInAssn
ogwdAnINIW

- =" e gdonnu:nisiFdaya

/ naznu=twaliinanis

gausuTun1sQasnul

/ L | loeToHannmg nsiwne

vl SIUMUHENAIEUT

e Aloinuan19nN1s309dy
quaidauduna:ducio

e AdodaGIOAMININAIS

SNUINIzWBHIHIASS

g ofasunsy/Hs5asaunu
== — et N L
A ; mssén  iasma=anidoa
) ‘ Fidoyon 4 HaUAaoQ
I -'* i ek i

kot ek o e

== . e B ol £
-




waonuriwauiwsiuloansuivudiog Iann uuwo uudaida g1eu
uUIUSYd feinsa na=Lhwald



F.UW.QS.2NJUU  WASINS

duna NMA3EINNY3INIARIEAS
ADU=IIWNYFANEQS
WiadnsniuKIINeNay

MISANWIAN2:=IKdowusnssUlla=aluy
YoUL=ISaNa:IsadNn IWoNMSAUWUTHL
N1SASINSDULEISI IIA=WCILNINISSNUNISA
[@umishauAUMISIIdauaNUDUEU

Epigenetic and Genomic Study of Cancer and Cellular Aging for Gene
Discovery, Cancer Screening and Gene Expression Modification in the
Development of Novel Treatment Modalities.
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The finding of the argonaute proteins mechanism in DNA
methylation in human cells and the roles of mononucleotide
sequences in aging, cancer and human diseases resulting in

50 international publications and 7 Thai patents.
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The Pathophysiologic Changes in Thalassemia and Novel Therapy
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nsUaNIkQIa:UoduAiANUALWLSAUAIWUSUISUURUISATUS=AUT UL
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HBSIL-MYB intergenic region dULNIUAsuMsIveirUArmaacdouns
Ao Misns=quMsaswdlu/natulewdiyansauinszH Nsrh gene therapy
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n [B-Thalassemia is characterized by reduced or absent production

of B-globin chains in the hemoglobin molecule. The imbalanced
globin chains production leads to ineffective erythropoiesis
and shortened red-cell survival, and consequently severe anemia.
However, patients with identical -thalassemia genotypes show
a remarkable variability in disease severity, ranging from nearly
asymptomatic to transfusion-dependent anemia. In this project,
we have examined factors that determined [-thalassemia/
HbE disease severity, which leads to a set of biomarkers
that could predict disease severity up to 80%. One of the
important biomarkers is hemoglobin F (HbF) level.
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The patients with mild clinical symptom have an elevated HbF level
when compared to those who have severe symptom. This knowledge
leads to studies of erythropoiesis, erythroid progenitor cell death
and regulation of Y-globin gene expression, consequently the
exploration of alternative treatments for thalassemia such as
stimulation of HbF production and gene therapy including
hematopoietic stem cell transplantation using haploidentical HLA
match donor
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lazmsugnongluns=qQnlaems(d haploidentical HLA match donor
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Establishment of Dental Stem Cells for Bone and Periodontium Tissue

Engineering
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This project aims to study the mechanism for maintaining
the stemness of dental stem cells as well as to regulate the
osteogenic differentiation. The suitable bone scaffold will also
be fabricated to be used along with the dental stem cells to
promote bone and periodontal regeneration. Moreover, the immune
responses to the fabricated scaffold and dental stem cells will also
be examined for the patients’ safety in clinical used. The results
regarding the stemness control and the regulation of osteogenic
differentiation have been reported. The 3D porous scaffold was also

fabricated and could support new -
bone formation in rat model. A . -
After embedded of stem cells ) &1'!; - -2
and scaffold in the rat, neither - . ' v

inflammation nor accumula-
tion of immune cells was found. The F

clinical trial will be performed. 4 ’./*
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Zoonotic Diseases: Role of Reservoirs and Vectors, Diagnosis, Mechanism

and Therapeutic
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e Detection of Leishmania siamensis DNA in Saliva by Polymerase
Chain Reaction which stressed the importance of continued
surveillance of pathogens in animals and insects to remain
vigilant against known and unknown pathogens.

e Detected the first confirmed case of MERS-CoV in Thailand for
the Ministry of Public Health, Thailand, and tested all contacts
of the case to ensure that there was no MERS-CoV outbreak in
Thailand. Whole genome sequence has been characterized.

e Developed Ebola virus PCR assay before there were commercial

kits available in the country.
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e |dentified vitamin B deficiency as a current health problem
amongst Thais, as it had caused fatalities in 10 patients who
died of cardiac arrest, and paralysed almost 100 patients in
prison. Thailand proved to have well managed protocols for la-
bourers and prisoners. However dietary and vitamin replacement
protocol is not only for labourers and prisoners, but also import-
ant for the public. This pandemic is alarming and requires public
awareness. Collected data on health hazards of chemical use
(such as pesticides and food preservation) an provided scientific
and epidemiological evidence on the long term effects of such
chemicals in fetuses and adults, with links to cancer, liver/kidney
problems, neurodegenerative diseases and thiamine deficiency.
In collaboration with MOPH, professional societies and NGOs,
food safety has been on the agenda, and previous approvals of

the use of chemicals in Thailand are protested.

e |dentified shock in patients was related to the herbal medicines
which had traces of steroids, leading to raising public awareness
on the issue, as well as taking steps to ensure stricter regulations

of these drugs.
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Innovative Heat Transfer Enhancement for Future Heat Exchangers
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Enhanced tubes for improving the thermal performance

Rough surface technique is one of the simplest passive methods
to enhance the heat transfer. The tubes made by using rough
surface technique are commonly referred as enhanced tubes.
The enhanced tubes are tubes which their surface is modified to
enhance the heat transfer by generating secondary flow, promoting
turbulence in the flow field, and increasing the heat transfer area.
There are many kinds of enhanced tubes e.g. internally corrugated
tube and dimpled tube. These enhanced
tubes can be applied instead of smooth

tube in all types of heat exchanger.
As a result, the thermal performance of heat
exchanger will be higher.
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Emerging, re-emerging diseases and important viral diseases in Thailand
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e We examined the molecular evolution
- of influenza A and B viruses through our
established collaborations with sentinel

sites in Khon Kaen and Bangkok in order

to assess changes in the clinical isolates

compared to the strains included in the
annual vaccines. Additionally, we determined evolutionary trends
of influenza virus to establish a database for Thailand towards
treatment and prevention.
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Our team has continued to contribute to the knowledge base of the
emerging MERS virus, Zika virus, various avian influenza virus strains.
We assist the government and private sectors
in the diagnostics of these viruses in order
to improve the speed and management of

L]

these important diseases.
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Hand Foot Mouth Disease

Surveillance of the significant outbreaks of hand, foot and mouth
disease in Thailand began in 2012. We determined that coxsack-
ievirus Ab was a major etiologic strain. In addition, CA16 and
enterovirus 71 were also responsible for causing outbreaks. Continued
viral surveillance of enteroviruses and immunity towards these
viruses in the Thai population will serve to lessen the severity of
EV71 in future outbreaks.
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The national survey has revealed that Thailand has a very low
hepatitis A virus endemicity comparable to industrialized nations.
The prevalence of hepatitis B virus in individuals younger than
30 years old is now <1%. Hepatitis B virus carrier rates have
reduced to an esti-
mated 2.2 million
individuals mostly
among older adults.
The prevalence of
hepatitis C virus is
estimated at ~1%
with an estimated




700,000 carriers remaiing nationally. However, regional pockets
of high endemicity remain, such as Phetchabun where infection
rate exceeds 15% among those >30 years old. These data are
instrumental in fostering treatment with antivirals to effectively
further eliminate future hepatitis C virus infection.

e Qur pioneering work into
hepatitis E virus infection in
Thailand found mostly
genotype 3 similar to that
in industrialized nations. Pork
and variety meats derived
from pigs are hypothesized
to contribute to the viral
transmission. Among healthy
Thai blood donors, hepatitis

E virus was identified in 1
in 3000 individuals. This information is crucial in further efforts
to improve the safety of the blood supply in this country.
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A Cell-to-Bedside Research Approach to Study Novel Therapeutic Strategies
and Indicator in Metabolic Syndrome and Iron Overload Conditions to
Protect Cardiac and Brain Dysfunction
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Cardiac and brain mitochondria in metabolic syn-
drome and their preventive and therapeutic roles in

cardiac dysfunction and cognitive decline

Metabolic syndrome has become an epidemic since the past
decades. Under this condition, obesity has been shown to play an im-
portant role in the pathophysiologic mechanismsinvariousorgansin-
cludingtheheartandthebrain. Mitochondriaarevitalto the cells. Obesity
is known to impair both cardiac and brain mitochondrial function,
leading to many adverse effects including cardiac dysfunction and
cognitive impairment. Although pharmacological interventions
have been shown to be effective, there are many undesirable effects.
The current project has explored the potential use of the non-phar-
macological interventions such as an electrical stimulation to

improve the mitochondrial function in the heart and brain which
may be an alternative therapeutic approach, and perhaps provide n

better efficacy with less adverse effects than the current drug therapy.
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Integrative Researches for a Set of Novel Biomarkers Applicable to Diagnosis,
Prognosis and Treatments of Patients with Dengue Hemorrhagic Fever
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Development of new biotechnological techniques to quantify and
characterize dengue NS1 protein as well as antibody to NS1 protein
in patient’s blood circulation aiming to understand and differentiate
between severe and non-severe cases who were infected by dengue
virus. The insight knowledge obtained in this study would bring
to novel prognostic assays for dengue severity. In addition, the
development of novel rapid test formats for NS1 antigen diagnosis
by using our laboratory-based producing antibodies is also focused.
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Immunofluorescent assay showing NS1 proteins in dengue infected cells.
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Antimony-based Quantum Nanostructures for the Development of Infrared

Detectors
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Nanostructures of compound semiconductors can be used in
nanoelectronics and nanophotonics as they serve the needs of future
societies to meet challenges in fast information transfer, high-efficiency
renewable energy, and ageing society. The nanostructures synthesized
in this work would yield devices that allow medical advances as they
enable studies related to neurological disorders in the aged such as

Alzheimer’s disease, Parkinson’s disease and paralysis.
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Development of Innovative Therapy for Cancer;

Adoptive Immunotherapy
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The strategy for cancer immunotherapy treatment by using neu-
roblastoma as a model. We are developing the adoptive cancer
immunotherapy focus on Chimeric Antigen Receptor (CAR) T cell
and CAR Natural Killer (NK) cell. Furthermore, we also research on
the enhancement of cancer immunotherapy by using Bispecific T
cell Engagers (BiTEs), the combination of PD-1-specific cytotoxic T
cells and PRAME-specific cytotoxic T cells in cancers, the production
of human ScFV specific to iTreg differentiation signaling molecules,
and the high throughput method on development of selection and
testing proteins specific binding to membrane receptor. Therefore,
our these development of cancer immunotherapy are going to be in
clinical trial for the cancer treatment.
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Network for Research and Innovation for Trade and Production of

Sustainable Food and Bioenergy
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The key research outputs include the development of assessment
tools and scientific information for supporting policy decisions on
sustainable food and alternative energy production; climate change
adaptation plan along with the GHG mitigation consistent with
Thailand’s goal on sustainable development. Life cycle sustainability
assessment, water-food-energy security and nexus analysis and
integrated environmental, economic and social impact assessment are
the tools used in this research in order to assess the impacts of food,
feed, biofuel and biochemical production systems related to the key
staple crops of Thailand i.e. rice, sugarcane, cassava and oil palm.

Carbon footprint (CF) Graeen GDP
15 the sum of gréenhouse gas emissons and remdvaks o e of u i growth with the
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N ] Water footprint (WF)
i @ i @ metric that quantifies the polenial
Tools 1 ervircnmantal impacts related 10 water

Life cycle impact assesament (LCIA)
An LCIA helps inberprel emissions and resource
consumplion data thal ane associated with a products
Ecological footprint (EF) life cycle in terms of envirormental burdens. human
'. represents the tolal of land and waler HORITL. G PN Ea:
ecosyslam requiraments lor providing

@ resources and absoebing emissions in lemms Social life cycle assessment (SLCA)
of global hectares i @ method that can be used 1o assess the social and
sociological aspects of products, their actual and
Material flow accounting (MFA) patertial positive as woll as negative impacts along the
is used to trace and guantify the flows and stocks of mataerials lifer cycle
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From molecule to medicines: rational basis for target discovery
and drug development to overcome drug resistant malaria
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Malaria is a major tropical disease caused by Plasmodium spp.
parasites. Despite great efforts to control the disease towards it
ultimate elimination, there is great concern that malaria will undergo
a resurgence in the future unless action is taken to overcome
drug-resistant parasites. There is an urgent need for new drugs that
can control infection and prevent transmission. A multi-disciplinary
team of researchers has been formed to meet the challenge of
developing new antimalarial drugs through target-based drug
design. This project proposes two main objectives: 1) to discover
new drug targets through chemogenomic profiling, and 2) to
discover new antifolate drugs against dihydrofolate reductase
(DHFR) and dihydropteroate synthase (DHPS) enzymes which are
important in the folate biosynthesis pathway. The goal is to obtain
1-3 compounds with well characterized parameters for progression
towards preclinical development. The project will lead to the
establishment of a new paradigm for drug development in
Thailand. The experience gained from this project can be translated
to drug discovery for other diseases.

e P218, a new DHFR inhibitor design to effectively inhibit
antifolate resistant parasite was developed through the
target-based drug design and discovery program, and it is
currently in the Phase 1 clinical trial

e Target-based drug design strategy is used to design new
compounds targeting the malaria DHFR and DHPS enzymes

e Development of RiboGImS system, a new technique for
regulating expression of target genes in the malaria parasite.
The system is useful for identification of new drug targets and
mode of actions for antimalarial drug development
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Prof.Dr.Makoto Ogawa

Hybrid nanomaterial and process design

for artificial photosyntheses
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Novel photocatalysts will be de-
signed based on the host-guest
chemistry of nanospace materials
(mesoporoussilica, MOF, nanosheet).
The syntheses and the character-
ization of hybrid catalysts will be
carefully implemented and the
resulting hybrids will be applied as
photocatalysts for water splitting
and carbon dioxide reduction.

In addition to the catalysts’ design,
the process design will be developed
in order to improve the reaction
efficiency as well as to the practical
application for the chemical fuel
production. The present design is
based on the integration of reaction
and separation units. The reaction
will be operated under controlled
temperature and pressure, which
also facilitates for possible in-situ
formation and fixation.
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