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Office: Pr. 304/PR.302

E-mail: jirundon.yuv@mabhidol.ac.th

Lab: Pr. 317

Phone: 02-201-5601/02-201-5592/099-797-4599

Project: Characterization of penicillin-G acylase mutants aiming for
improved stability
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Office: R304

Lab: R303

Phone: 02-201-5375

E-mail : tavan.jan@mahidol.ac.th

Project 1: Alternative therapeutic approaches for multidrug resistant
Clostridium difficile
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Clostridium difficile infection (CDI) is among the leading causes of infectious
diarrhea among patients in hospitals. Treatment with antibiotics, especially those with a
broad spectrum of activities, disrupt normal intestinal flora and create conditions that
favor acquisition and proliferation of C. difficile. Therefore, antibiotic use is the primary
risk factor for the development of CDI among hospitalized patients. Although,
metronidazole and vancomycin are the first and second line of CDI treatment, the
numbers of CDI cases are elevating worldwide with an emergence of hypervirulent
strains, which are characteristically resistant to multiple types of antibiotics. Multidrug
resistance in C. difficile continues to plague antimicrobial chemotherapy of CDI, posing a
major cause of concerns within healthcare and hospital environments. The clinical
impact of resistance is immense, characterized by increased cost, length of hospital
stays, and mortality. Hence, there is an urgent need for alternative therapeutic
approaches for multidrug resistant C. difficile. This research project will emphasize on
various strategies for combating the multidrug resistance in C. difficile including novel
antimicrobials from different sources such as semi-synthetics, oligopeptides, and
reversing the multidrug resistance.

Techniques from this project: Molecular techniques, Aseptic technique, Techniques
in microbiology, protein biochemistry

Project 2: Tackling nasopharyngeal cancer cells through semi-synthetic
approach
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Nasopharyngeal carcinoma (NPC) is a squamous epithelial cancer covering the
surface of nasopharynx. Most of NPC patients tend to present at a more advanced stage
of disease because the primary anatomical site of tumor growth is located in the silent
painless area. Moreover, NPC in advanced stages exhibit higher metastatic potential
than other head and neck squamous cell carcinoma. NPC has a poor prognosis with a
high mortality rate as a consequence of a lack of tools for early diagnosis, a poor
understanding of the molecular biology of the nasopharyngeal epithelium
transformation, and a consequent lack of effective drug therapies. Radiotherapy
represents the standard treatment for NPC; however, it is feasible only at an early stage
of progression and has a high rate of recurrence. Chemotherapy and radiation therapies
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have been used in an attempt to control this cancer and improve the survival of patients
with advanced NPC. However, these therapeutic strategies are not effective in
prolonging long-term survival due to a subset of cells called cancer-initiating cells that
appear resistant to conventional treatments such as chemotherapy and radiation. We
therefore believe that it will be much more important to study this resilient
subpopulation specifically to understand the biology and potential therapeutic strategies
for this disease in Thailand. Our research aims to identify agents from semi-synthetic
libraries that specifically target cancer- initiating cells. The premise is that combining
such agents in a one-two punch with standard treatments might obliterate tumors more
effectively and produce long- lasting results for patients.

Techniques from this project: Molecular techniques, Aseptic technique, Cell culture
techniques
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Office: Pr.318

Lab: Pr.313

Phone: 02-201-5606

E-mail: rutaiwan.toh@mabhidol.ac.th, rutaiwan@gmail.com
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Chronic wound represents a universal problem and a great challenge. The wound
dressing industries has significant economic potential, reaching a value of over 50 billion
US dollars annually. Unfortunately, Thailand imports most, if not all,
medical/pharmaceutical products, including the wound-dressing products, causing a
high economic toll. In collaboration with Betagro, a leading agro-industrial company in
Thailand, we aim to explore the potential of pig placenta, a by-product from their pig
farms, as a cheap and powerful starting materials for the domestic wound-dressing
industry. Placenta is an organ developed during pregnancy, functioning to transfer
oxygen and nutrient to support fetus growth and development. Rich in growth factors,
hormones and biologically active ingredients, placenta has been used to promote
wound-healing since ancient times, and has been used extensively in pharmaceutical
and cosmetic industries. Wound healing or wound repair is a complex process involving
blood clot, platelet aggregation, migration of white blood cell to the wound area to
destroy bacteria and damaged cells or tissues, recruitment and activation of fibroblast to
secrete MMPs to degrade damaged extracellular matrix and to produce new ECM
component), and induction of keratinocyte proliferation and migration to close the
wound.

In this project, the student will test the activities of porcine placenta extract on
the wound healing activities of fibroblast and/or keratinocyte cell lines. The student will
learn animal cell culture technique, survival, proliferation, migration assays, and assays
to determine MMP secretion and extracellular matrix protein production. The molecular
signaling pathways mediated by the porcine placenta will also be investigated by gRT-
PR, western blot and immunofluorescence microscopy.

References:
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2. Hong JW, Lee WJ, Hahn SB, Kim BJ, Lew DH. The effect of human placenta
extract in a wound healing model. Ann Plast Surg 2010;65(1):96-100

3. Choi JS, Kim JD, Yoon HS, Cho YW. Full-thickness skin wound healing using
human placenta-derived extracellular matrix containing bioactive molecules. Tissue Eng
Part A. 2013;19(3-4):329-39.
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Dr Sittinan Chanarat

Office B304

Laboratory K418/Pr305

Tel: 02-201-5450

Email: sittinan.cha@mahidol.edu

Project title: Characterization of evolutionarily conserved splicing regulator
Hubl in rice blast fungus Magnaporthe oryzae & Biological control of rice
blast fungus Magnaporthe oryzae by organic intermediates from anaerobic
fermentation

Number of student 1-2

Blast fungus Magnaporthe oryzae (Mo) causes one of the most devastating rice
diseases worldwide. It affects from 10 to 30% crop yield loss per year, which is enough
to feed more than 60 million people. The strategic control of the disease is therefore
urgently required.

In our lab, we are interested in a mechanistic regulation of alternative splicing by
a family of ubiquitin-like proteins. We showed that homologous to ubiquitin 1 (Hubl) is
needed for splicing of certain introns and necessary for stress tolerance in budding
yeast. Intriguingly, its homolog in the blast fungus MoHubl inherits unconventional
characteristics, thereby potentially resulting in unusual splicing control. Along the first
project “Characterization of evolutionarily conserved splicing regulator Hub1 in rice blast
fungus Magnaporthe oryzae”, student will be characterizing properties and functions of
MoHubl by using multiple principles and techniques in biochemistry, molecular biology
and fungal genetics. By doing so, we aim to gain more insights into distinct features of
the organism, which is advantageous for antifungal drug design.

The second project “Biological control of rice blast fungus Magnaporthe oryzae by
organic intermediates from anaerobic fermentation”, in a collaboration with Dr.
Natthiporn Aramrueang at the Department of Biotechnology, is involved in a biological
control of the fungus by using by-products from anaerobic fermentation. We have found
that intermediates in anaerobic digestion of organic waste could control fungal growth
and infection of plants. Student will be analyzing effects of those intermediates on the
fungus using techniques in biochemistry, biotechnology and microbiology.
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Characterization of putative nucleotide transporters from enterocytozoon
hepatopenaei
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Thailand is one of the largest seafood exporters in the world, especially for shrimp products.
However, the amount of Thailand shrimp export dramatically decreased in 2018 due to
diseases. These diseases have led to high mortality of shrimp and remarkable economic
losses not only in Thailand but also in other shrimp-producing countries around SE Asia.
Many parasites have been reported as causative agents of shrimp diseases with the most
economically-debilitating pathogen being Enterocytozoon hepatopenaei (EHP) which causes
hepatopancreatic microsporidiosis (HPM). EHP was first described in 2004 as an unknown
microsporidian, that was associated with monodon slow growth syndrome (MSGS) in the
black tiger shrimp Penaeus monodon. When EHP was later characterized in 2009, it was
found to broaden its host range to the Pacific white shrimp P. Vannamei in which it is linked
to retardation of shrimp growth and variation of shrimp sizes. Genomes of microsporidia,
including EHP, are markedly reduced and only encodes a paucity of enzymes involved in
ATP synthesis. To gain energy, microsporidia relies on nucleotide transporters (NTT) to
hijack ATP from host cells. In this study, the expression pattern, subcellular localization and
nucleotide-transporting activities of 4 putative NTT genes of EHP (EhNTTs) will be
characterized. The in depth information about functions and roles of this group of putative
virulent factor will provide a chance to understand how EHP causes disease in shrimp
which lead to invention of alternative therapeutic treatments for this major pathogen of
HPM in economically important shrimp of Thailand and other countries around the world.
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Assoc. Prof. Laran Jensen

Office B322

Laboratory B309

Phone : 02-201-5460

Email: laran.jensen@mahidol.ac.th

Sensitization to organophosphate insecticides from altered mitochondrial
autophagy
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Organophosphate (OP) insecticides insecticides have been widely used in the
control of pests and insect-borne diseases, with malathion and chlorpyrifos among the
most commonly used of this class. Resistance to OP insecticides is a growing problem,
limiting the effectiveness of these compounds. Decreased efficacy of OP insecticides
can result in crop loss, spreading of insect-borne diseases as well as environmental
contamination due to increased insecticide use. However, the limited genetic tools
available for insect systems prevents comprehensive screening for mutations or
deletions of genes that promote insecticide sensitivity directly. Simple model systems
such as the baker's yeast Saccharomyces cerevisiae can be utilized to aid in the
identification of pathways that lead to insecticide sensitivity. Screening a subset of the
yeast gene deletion array revealed sensitization to OPs yeast lacking genes involved in
mitochondrial autophagy (mitophagy), the process through which damaged
mitochondrial are degraded. Accumulation of damaged mitochondria is known to be
detrimental to cell survival. For this project changes in both mitophagy and
mitochondrial function will be analyzed using techniques including fluorescent based
sensors, protein cleavage assays, and activity measurements of of enzymes sensors.
Understanding the molecular mechanisms leading to OP insecticide sensitivity is a first
step in the identifying targets for the development of new insecticide synergist
compounds. In addition, information obtained from this analysis may aid in the
understanding of OP insecticide toxicity in humans from chronic exposure to these
chemicals.

References:

Kazemi, M. et al. (2012) Organophosphate pesticides: A general review. Agri Sci Res J 2,
512- 522
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Dr Mikhail Khovchtchev

Office: K621

Lab: K621

Phone: 02-201-5459

E-mail: Mikhail. khv@mahidol.edu

Project title: Role of copines in SNARE- and calcium-dependent regulation of membrane
fusion

Number of student 1-2

We found that neuronal copine 6 binds SNARE protein VAMP2 in the presence of
calcium and this interaction is required for regulation of spontaneous neurotransmission in
hippocampal neurons (1). Copine 6 belongs to an evolutionarily conserved family of proteins
(copines) found in many single cell and multicellular organisms from protists to humans that
bind negatively charged phospholipids and other proteins in a calcium regulated manner [2,3].
All copines share a highly conserved and unique architecture containing a pair of tandem C2
domains (C2A and C2B) in the N-terminus and a domain related to A domain in certain
integrins and a von Willebrand factor (vWA) domain [4].

Our goal is to uncover molecular mechanism of SNARE mediated copine 6 function
using combination of in vitro biochemistry and in vivo functional analysis in mammalian cells.
The long-term goal of these studies is to decipher the unified mechanism of copine function in
the nervous system and to build a foundation for their clinical application as novel drug targets.
Copines are involved in multiple important biological processes across the species and are
emerging drug targets in several widespread human diseases from cancers to
neurodegeneration (5). The specific aims of our study are: (A) to identify mechanism of calcium
dependent interaction of neuronal copines with VAMP?2 and other essential SNARE proteins; (B)
to characterize calcium dependent phospholipid binding of neuronal copines and their effect on
kinetics of neuronal SNARE complex assembly; and (C) to utilize human embryonal carcinoma
stem cell line NTERA-2 and primary hippocampal neurons from rodents to interrogate functions
of copine 6 in development, synaptic plasticity and synaptic neurotransmission.
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