
27TH FAOBMB & 44TH ANNUAL MSBMB CONFERENCE 2019 KUALA LUMPUR 

 

 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ka 

 

 

 

 

 

 

 

ABSTRACT BOOK 
 

19-22 AUGUST 2019 
Berjaya Times Square Hotel Kuala Lumpur 

MALAYSIA 
 

27th	FAOBMB	Conference	2019	
and	

					44th	Annual	Conference	of	MSBMB	
Biomolecules:	Networks	and	Systems	

	
																																																																													In	conjunction	with	
																																																		IUBMB	Special	Symposia																					

                                    on "Mosquito-borne illnesses" 
	

Organised by  
Malaysian Society for Biochemistry and Molecular Biology  

	



27TH FAOBMB & 44TH ANNUAL MSBMB CONFERENCE 2019 KUALA LUMPUR 

 

 2 

AWARD LECTURES AND FEBS LECTURE 

 Author & Title Page No. 
MAHATHIR 

SCIENCE 
AWARD 

John S. Mackenzie 
One health: Breaking down the professional silos and responding to 
emerging zoonotic and mosquito-borne diseases 

19 

FAOBMB 
RESEARCH 

EXCELLENCE 
AWARD 

Jin-Soo Kim 
CRISPR genome editing in plants, animals and human cells 20 

FAOBMB 
EDUCATION 

AWARD  

Xiao Yun Lu 
Teaching now, facing the future 21 

MSBMB 
PRESIDENT - 

TAN SRI 
DATO' KONG 
HON KONG 

AWARD 

Sheila Nathan 
Resolving B. pseudomallei pathogenesis from a biochemistry - 
microbiology perspective 

22 

FEBS 
LECTURE 

Dominique-Soldati-Favre 
Functional and computational genomics reveal unprecedented 
versatility in stage-specific Toxoplasma gondii metabolism 

23 

 
 

PLENARY SPEAKERS 

 Author & Title Page No. 

Plenary-1 Balbir Singh 
Plasmodium knowlesi: Past, Present and Future 25 

Plenary-2 Patrick Tan 
Genomic and epigenomic profiles of Asian endemic malignancies 26 

Plenary-3 M. Madan Babu 
Understanding variation in the GPCR signaling system 27 

Plenary-4 
Leann Tilley 
New technologies that provide insights into malaria parasite 
viurulence and antimalarial drug design 

28 

Plenary-5 Noboru Mizushima  
Physiological roles and molecular mechanisms of autophagy 29 

Plenary-6 Brad Nelson 
Deciphering and re-engineering the immune response to cancer 30 
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CONCURRENT SESSIONS: INVITED SPEAKERS 

CS01: MOLECULAR PARASITOLOGY 
CS01-S1 Arnab Pain  

Understanding zoonotic malaria parasites – using genomics-driven 
approaches 

32 

CS01-S2 Julien Lescar 
Perspectives for the treatment of flavivirus infections using therapeutic 
antibodies and antiviral compounds 

33 

CS02: GENETICS 
CS02-S1 Sara Sandin 

Cryo-EM and correlative imaging of DNA-binding proteins 
34 

CS02-S2 Rozita Rosli 
Putting the brakes on breast cancer recurrence: Targeting aldehyde 
dehydrogenase-positive cells with citral 

35 

CS03: PROTEIN STRUCTURE AND FUNCTION 
CS03-S1 
 

Pimchai Chaiyen 
Enzymatic cascades for biocatalysis, biodetection and biofuel  

36 

CS03-S2 Lu-Hua Lai 
National design of protein activators 

37 

CS04: PARASITIC DISEASES 
CS04-S1 Indra Vythilingam 

New strategies for vector control to prevent dengue transmission  
38 

CS04-S2 Christian Doerig 

Host cell response to Wolbachia and  malaria infections: Insights from a 
signalome-wide approach 

39 

CS05: METABOLIC DISEASES & CELLULAR MECHANISMS 
CS05-S1 Ishwar Parhar 

Kisspeptin pathway of fear memory consolidation 
40 

CS05-S2 Koichi J. Homma 
Molecular basis of imprinting behaviour as early learning in chicks 

41 

CS06: CELL BIOLOGY 
CS06-S1 Chao-Wen Wang 

Seipin mediates sphingolipid homeostasis at a subdomain of the 
endoplasmic reticulum in close vicinity to the lipid droplet 

42 

CS06-S2 Kay-Hooi Khoo 
Glycotopes and protein glycosylation analysis at omics level 

43 

CS07: VIRAL DISEASES 
CS07-S1 Gong Cheng 

A gut commensal bacterium promotes mosquito permissiveness to 
arboviruses 

44 

CS07-S2 Kok Lian Ho 
Atomic structure of Macrobrachium rosenbergii nodavirus: An evidence 
of gammanodavirus 

45 

CS08: MOLECULAR MEDICINE 
CS08-S1 Suzana Makpol 

Antioxidants in ageing and degenerative diseases 
46 

CS08-S2 Boon-Peng Hoh 
Tracing the footprints of positive selection against malaria 

47 

CS09: STEM CELL BIOLOGY 
CS09-S1 Cheong Soon-Keng 

Umbilical cord-derived non-haemopietic stem cells - from bench to clinic 
48 

CS09-S2 Geok Chin Tan 
Placenta as a source of stem cells 

49 
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CS10: NOVEL THERAPEUTICS 
CS10-S1 Chern Ein Oon 

Sirtuin inhibition in cancer: a therapeutic strategy 
50 

CS10-S2 Siew Pheng Lim 
Dengue virus ns5 RNA-dependent RNA polymerase drug discovery 

51 

CS11: BIOCHEMISTRY OF DISEASES 
CS11-S1 Lee Wei Lim 

Brain pacemaker and molecular signaling: From antidepressant to 
memory enhancement 

52 

CS11-S2 Joan J. Guinovart 
Lafora disease 

53 

CS12: BIOINFORMATICS 
CS12-S1 Peter J. Bond 

Battling infectious diseases: From molecules to systems 
54 

CS12-S2 Shandar Ahmad 
Multi scale data driven biology 

55 

CS13: IMMUNOLOGY 
CS13-S1 Shie-Liang Hsieh 

CLEC5a/TLR2 heterocomplex as novel therapeutic targets for acute viral 
infections 

56 

CS13-S2 Wai-Hong Tham 
The Biochemical Society 2020 International Award Lecture 
Naturally acquired human monoclonal antibodies to Plasmodium vivax 

57 

CS14: SYSTEM BIOLOGY 
CS14-S1 Amit Singh 

Network biology approach to potentiate the action of β-lactam/ β –
lactamase inhibitor combination against Mycobacterium tuberculosis  

58 

CS14-S2 Varodom Charoensawan 
Systems biology of gene expression regulation: From genome-wide to 
single-cell resolutions 

59 

CS15: (FROM) FUNDAMENTAL SCIENCES TO COMMERCIALISATION 
CS15-S1 Hye-Kyung Na 

15-keto prostaglandin E2 suppresses STAT3 signaling and inhibits 
proliferation and progression of breast cancer cells 

60 

CS15-S2 Young-Joon Surh 
Natural products for drug development 

61 

CS15-S3 Tse-Wen Chang  
The invention and commercial development of two series of new drugs 

62 

CS15-S4 Sarah Huggett 
An exploration of CRISPR research and its impact beyond the world of 
research 

63 

CS16: MOLECULAR MECHANISMS OF RESISTANCE 
CS16-S1 Souvik Bhattacharjee 

The induction of artemisinin resistance involves remodeling of the 
malaria parasite and the human red cell by vesicle amplification 

64 

CS16-S2 Reynaldo L. Garcia 
Exosomes and tunneling nanotubes as conduits for cancer spread and 
chemoresistance 

65 

CS17: CANCER 
CS17-S1 Ho Weang Kee 

Breast cancer risk prediction model for Asian women 
66 

CS17-S2 Sok Ching Cheong  
Genome-wide CRISPR-cas9 knockout screen identifies targetable genetic 
vulnerabilities in oral squamous cell carcinoma (OSCC) 

67 
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CS18: AGRICULTURE BIOCHEMISTRY 
CS18-S1 Harikrishna Kulaveerasingam 

Taking genomics to the next level using Digital 4.0 
68 

CS18-S2 Rofina Yasmin Othman 

Plant derived biomolecules as a useful platform for the production of 
chimeric anti-toxoplasma antibodies 

69 

 
 

EDUCATION SYMPOSIUM 

No. Author & Title Page No. 

ES-1 Tengku Mohd Azzman Shariffadeen 

Education, teaching and learning in the knowledge era 71 

ES-2 
Andrew H.J. Wang 
Basic research or translational development: Which path should one 
choose? 

72 

 

 

WOMEN IN SCIENCE FORUM 

No. Author & Title Page No. 

WIS-1 Asma Ismail 
Empower women in leadership 74 

WIS-2 Ho Weang Kee 
Chance and choice 75 

WIS-3  
Sumita Singh 
Making new collaboration and reaching wider scientific audience via 
Elsevier: A way forward 

76 
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CONCURRENT SESSIONS: REGULAR ORALS 

CS01: MOLECULAR PARASITOLOGY 
CS01-1 Md. Taibur Rahman  

Host-cell metabolism regulates Toxoplasma gondii bradyzoite 
differentiation in skeletal muscle cells 

78 

CS01-2 Dina Coertzen  
Artemisone, a potent pan-reactive antimalarial that synergizes redox 
imbalance in P. falciparum transmissible gametocyte stages 

79 

CS02: GENETICS 
CS02-1 Jit Ern Chen  

Heat-activated retrotransposons in the algal symbiont of corals, 
Symbiodinium microadriaticum 

80 

CS03: PROTEIN STRUCTURE AND FUNCTION 
CS03-1 
 

Kevin Ngoei  
Structural determinants for skeletal muscle AMPK α2β2γ1 activation by the 
glucose importagogue SC4 

81 

CS03-2 Ivanhoe Leung  
Structural and mechanistic studies of Mycobacterium tuberculosis 
isocitrate lyase 

82 

CS03-3 Wayne Patrick  
Structural and functional innovations in the real-time evolution of new 
(beta/alpha) 8 barrel enzymes 

83 

CS04: PARASITIC DISEASES 
CS04-1 Jarunee Vanichtanankul  

Effective antifolate against Toxoplasma gondii dihydrofolate reductase 
84 

CS04-2 Shin-Hong Shiao   
Reproduction control of Aedes aegypti via Notch signaling pathway 

85 

CS05: METABOLIC DISEASES & CELLULAR MECHANISMS 
CS05-2 Justin Wong  

Intron retention: A widespread and conserved mechanism of gene 
expression control in normal and cancer cells 

86 

CS06: CELL BIOLOGY 
CS06-1 Khalisah Zulkefli  

Identification of a role for rab11 in endosomal-lysosomal system 
homeostasis using CRISPR/CAS9 

87 

CS06-2 Paul Gleeson  
Anterograde trafficking of beta-secretase (BACE1) and amyloid precursor 
protein (APP) and the production of amyloid peptides in Alzheimer disease 

88 

CS07: VIRAL DISEASES 
CS07-1 Jan Marzinek  

Multiscale modelling of flavivirus – antibody interactions 
89 

CS07-2 Dong-Yan Jin  
Activation of NLRP3 inflammasome by SARS and MERS coronaviruses 

90 

CS08: MOLECULAR MEDICINE 
CS08-1 Youhe Gao  

Urine - the next generation biomarker source 
91 

CS08-2 Chyan-Leong Ng  
Crystal structure and functional analysis of human C1ORF123 

92 

CS09: STEM CELL BIOLOGY 
CS09-1 Retno Wahyu Nurhayati  

The proliferation and stemness of human CD34+ hematopoietic stem cells 
co-cultured with microencapsulated cells 

93 
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CS09-2 Kai Dun Tang  
A “needleless” approach to detect HPV-driven oropharyngeal cancer 

94 

CS10: NOVEL THERAPEUTICS 
CS10-1 Banukie Jayasuriya  

Isolation and characterization of compounds from Pleurotus ostreatus and 
evaluation of anti-inflammatory activity 

95 

CS10-2 Naomi Ling  
AMPK as a drug target for metabolic diseases and mosquito-borne 
illnesses 

96 

CS11: BIOCHEMISTRY OF DISEASES 
CS11-1 Kai-Fa Huang  

The catalytic hydrogen-bond network of glutaminyl cyclases is a target for 
mechanism-based inhibitor design 

97 

CS11-2 Niroshima Withanage  
Association of serum vitamin D levels and vitamin D receptor 
polymorphisms in lumbar disc herniation 

98 

CS12: BIOINFORMATICS 
CS12-1 Wael Awad  

Structural basis of the specificity of metabolite-mediated MAIT cell 
immunity 

99 

CS12-2 Mohd Nazri Ismail  
Identification of biologically important phosphorylated and N-terminal 
acetylated proteins in Hevea brasiliensis latex 

100 

CS12-3 Monica Gerth  
Structural and functional diversity of bacterial chemoreceptors 

101 

CS13: IMMUNOLOGY 
CS13-1 MD Mohasin  

Mitochondrial fission is associated with mitochondrial reactive oxygen 
species-dependent microbicidal responses to Streptococcus pneumonia 

102 

CS14: SYSTEM BIOLOGY 
CS14-1 Hoe-Han Goh  

Network analysis of mangosteen seed germination  
103 

CS14-2 Sushma Anand  
Physical coherence and network analysis reveals NEDD4 and STAMBP as 
novel regulator of exosomes biogenesis in colorectal cancer cells 

104 

CS16: MOLECULAR MECHANISMS OF RESISTANCE 
CS16-1 M Waheed Akhtar 

Designing molecules for serodiagnosis and therapy of tuberculosis 
105 

CS16-2 Kornkamon Lertsuwan  
Unveiling underlined molecular mechanisms of Thalassemia-induced 
osteoporosis 

106 

CS17: CANCER 
CS17-1 Koh Nakayama  

Prolonged hypoxic condition downregulates pyruvate dehydrogenase pdh-
e1beta and controls the tumor growth by altering the metabolic status in 
breast cancer cells 

107 

CS17-2 Terrence Piva  
Effect of growth factors on melanoma cell migration 

108 

CS18: AGRICULTURE BIOCHEMISTRY 
CS18-1 Juthamas Suwanprateep  

Optimization of multienzyme production from Aspergillus sp. for use in 
retting process of pineapple leaf fiber 

109 

CS18-2 Wan Mohd Aizat  110 
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Metabolomics of mangosteen (Garcinia mangostana) ripening revealed 
modulation of primary and secondary metabolism 

 

CONCURRENT SESSIONS: RAPID ORALS 

CS02: GENETICS 
CS02-3 Yuka Tanaka  

HTLV-1 bZIP factor regulates the stability of HAX-1 
112 

CS02-4 Van Giau Vo  
Genetics of Alzheimer disease in Asia 

113 

CS04: PARASITIC DISEASES 
CS04-4 Sivasangkary Gandhi  

 Interaction of P130 protein with HPV16 and HPV18 E7 oncoproteins 
114 

CS04-5 Chayaphat Wongsombat  
Exploration of in vivo function of eukaryotic translation initiation factor 4f 
(eIF4f) complex, a putative novel anti-malarial drug target, in Plasmodium 
falciparum 

115 

CS05: METABOLIC DISEASES & CELLULAR MECHANISMS 
CS05-3 Zatilfarihiah Rasdi  

Prenatal Bisphenol A exposure altered heart microRNAs profile 
116 

CS05-4 Woei-Yaw Chee  
The interconnection between β-catenin and lipid droplets in naked mole 
rat: The nexus for cellular metabolism and senescence 

117 

CS05-5 Jayani Gunawardena  
Heavy metal bioaccumulation in human kidneys: A preliminary study of 
post-mortem tissue analysis in Sri Lanka 

118 

CS05-6 Jitendra Sinha  
Weakened neurotrophic support and aberrant levels of neurometabolites in 
the brain underlie reduced lifespan of WNIN/Ob obese rats 

119 

CS06: CELL BIOLOGY 
CS06-4 Alvin Paul  

Analysis of IRF9 phosphorylation in type 1 interferon response 
120 

CS06-5 Nurulfarhana Hussin  
Improved purification strategy of a recombinant serine protease derived 
from belacan for crystallization trials 

121 

CS06-7 Yun-Ting Tseng  
Study the functional role of translation initiation factor eIF4G in 60S 
ribosome biogenesis 

122 

CS07: VIRAL DISEASES 
CS07-5 Jarel Elgin Tolentino  

Molecular characterization of Avian avulavirus 1 isolates from clinical 
cases of Newcastle disease in the Philippines (1991 – 2017) 

123 

CS08: MOLECULAR MEDICINE 
CS08-6 Sara A. Eltigani  

Tannin-like compounds with unspecific inhibition on Porphyromonas 
gingivalis virulence factors isolated from Sudanese plant  Origanum 
vulgare L. 

124 

CS09: STEM CELL BIOLOGY 
CS09-3 Rooma Adalat  

Modifications in translation initiation region enhance Cry2A expression in 
Bacillus host 

125 

CS10: NOVEL THERAPEUTICS 
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CS10-4 Abdurrahim Kocyigit  
Olive leaf extract enhances insulin receptor substrate-1, tyrosine kinase 
and glucose transporter protein expressions: An in vitro study 

126 

CS11: BIOCHEMISTRY DISEASES 
CS11-3 Varsha Singh  

Preliminary treatment algorithm for personalized therapeutic approach to 
identify molecular markers in cardio-renal diseases 

127 

CS11-4 Arfianti  
Increased JNK signalling occurs in accelerated liver tumour development 
in obese and diabetic mice 

128 

CS11-5 Shakhawoat Hossain  
RASSF6 tumor suppressor protein regulates apoptosis and cell cycle 
progression via retinoblastoma protein 

129 

CS11-6 Ruwani Hewawasam  
Helix 5678 of GSTM2-2 C terminal domain inhibits the cardiac ryanodine 
receptor by binding to a 22 amino acid fragment in the DR3 region 

130 

CS12: BIOINFORMATICS 
CS12-4 Amira Adlin Roslan  

Biophysical and computational characterization of the interaction between 
bromodeoxyuridine and human serum albumin 

131 

CS12-5 Orawan Thepmanee  
Characterization of putative nucleotide transporters from Enterocytozoon 
hepatopenaei 

132 

CS12-6 Ryia Illani Mohd Yunos  
Identification of structural variants in Malaysian colorectal cancer genome 

133 

CS12-7 Nur Syatila Ab Ghani 
Exploring Drug Repurposing Opportunities Via Sub-Structural Similarity 
Searches Of The Protein Data Bank 

134 

CS13: IMMUNOLOGY 
CS13-2 Kar Yan Soh  

Functional analysis of streptococcal virulence factors using a zebrafish 
infection model 

135 

CS13-3 Ilona Turek  
Mutations in the guanylate cyclase centre and surrounding residues of 
IRAK3 can modulate NF-κB signalling 

136 

CS13-4 Michelle Sue Jann Lee  
B cell-intrinsic MyD88 signaling controls IFNγ-mediated early IgG2c class 
switching in response to a particulate adjuvant 

137 

CS14: SYSTEM BIOLOGY 
CS14-4 Nurulisa Zulkifle  

Cancer subnet in deubiquitinases (DUBs) interactome 
138 

CS14-5 Paweena Thongkred  
Single-step desizing and scouring of cotton fabric using multienzyme from 
Aspergillus aculeatus by single batch production: Laboratory to pilot scale 
testing 

139 

CS16: MOLECULAR MECHANISMS OF RESISTANCE 
CS16-4 Tharanga Thoradeniya  

Iron folic acid and vitamin a supplementation during pregnancy in Sri 
Lanka; is it the time for revival? 

140 

CS16-5 Kabiru Abubakar Musa  
Does the antimalarial drug, lumefantrine bind to human serum albumin in 
blood circulation: A spectroscopic and computational investigation? 

141 
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CS16-6 Sandra Misquith  
Met A, a transacetylase from Mycobacterium tuberculosis h37rv belongs to 
the met2 superfamily 

142 

CS17: CANCER 
CS17-4 Min Tze Tsen  

miRNA and mRNA expression profiles in nasopharyngeal carcinoma 
cancer stem cells 

143 

CS17-5 Anvar Soleimani  
Preparation and cellular uptake evaluation of CD73 siRNA loaded 
nanoliposomes for cancer therapy 

144 

CS17-6 Mohammad Johari Ibahim  
Development of custom lead shield and strainer for targeted irradiation for 
mice in gamma cell chamber 

145 

CS18: AGRICULTURE BIOCHEMISTRY 
CS18-3 Gholamreza Khaksar  

Genome-wide analysis of the DOF gene family in durian reveals fruit 
ripening-associated and cultivar-dependent DOF transcription factor 

146 

CS18-4 Muhammad Azharuddin Azali  
Construction of Beauveria bassiana synthetic protease gene for expression 
in baculovirus 

147 

CS18-5 Dilek Tekdal  
Isolation and assessment of trehalose-6-phosphate synthase and Na+/H+ 
antiporter genes under salinity stress in Vuralia turcica 

148 

CS18-6 Rubashiny Veeramohan  
De novo transcriptomics analysis of Mitragyna speciosa leaves 

149 

CS18-7 Abubakar Aisami  
Biodegradation of phenol by free cells of locally isolated bacteria 

150 
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POSTER PRESENTATIONS 

G: GENETICS  
G-01 Ernie Zuraida Ali 

Identification of mutations in pyruvate dehydrogenase (E1) α subunit gene 
(PDHA1) in Malaysian patients 

152 

PS: PROTEIN STRUCTURE AND FUNCTION  
PS-01 
 

Mohammed Faizan Siddiqui   
Multi-spectroscopic and molecular modeling studies on the binding of 
carbendazim (fungicide) with human serum albumin: implication of 
exposure to environmental pollutant 

153 

PS-02 Pakoyo F. Kamba 
RNA binding specificity of the 41 kDa Trypanosoma brucei 
pentatricopeptide repeat protein 

154 

PS-03  Yi-Jun Shi 

Naja atra cardiotoxins enhance the protease activity of chymotrypsin 
155 

PS-04 Takanori Satoh  
Thermostabilities and nucleotide binding properties of nucleoside 
diphosphate kinases from two moderately thermophilic bacteria 

156 

PS-05 Min Fey Chek 
Structural and functional insight into the bioplastic-producing enzyme-
PHA synthase 

157 

PS-06 Nor Hasmaliana Abdul Manas 
Improvement of maltogenic amylase transglycosylation activity by reaction 
equilibrium control and protein engineering approach 

158 

PS-07 Yudhi Nugraha 
Structural analysis of ligands entrance mechanism of Peroxisome 
proliferator activated receptors (PPARs) 

159 

PS-08 Ejike Udochukwu Camillius 
Expression of a fungal immunomodulatory protein from Lignosus 
rhinocerus in Pichia pastoris for functional comparison 

160 

PS-09 Wen-Yih Jeng 
The dimeric form of the unphosphorylated response regulator VraR from 
Staphylococcus aureus 

161 

PS-10 Gareth Denyer 
Peppy: A Virtual Reality exploration of fundamental protein structure 

162 

PS-11 Cheng-Yi Chiang 
Archaeal undecaprenyl pyrophosphate phosphatase from Saccharolobus 
solfataricus is able to dephosphorylate the precursors of dolichol lipid 
carrier 

163 

PS-12 Ayokunmi Omolola Oyeleye  
Identifying target residues in the catalytic domain of Streptomyces griseus 
ChiC for future redesign studies 

164 

MD: METABOLIC DISEASES & CELLULAR MECHANISMS  
MD-01 May Khin Soe 

Stress and poor quality of sleep: risk factors contributing to type 2 diabetes 
mellitus 

165 

MD-02 Ljupka Gligorovska  
Effects of MIF deficiency and fructose-enriched diet on lipid metabolism in 
the mouse liver 

166 

MD-03 Ping-Chin Lee 
Study of obesity: metabolite profiling, gene expression and genotyping 

167 

MD-04 Sanja kovačević  
Metabolic status of adipose tissue after fructose overconsumption-

   168 
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diffferences between young and adult female rats  
MD-05 Bo Mi Kim  

IL-10 deficiency aggravates renal injury by enhanced inflammation and 
fibrosis in high-fat dieted mice 

169 

MD-06 Lohini Vijayendran Athiththan  
Body mass index and degeneration: a study in lumbar disc herniated 
subjects  

170 

MD-07 Abdulsalami Mohammed Sani  
Molecular screening of glucose-6-hosphate dehydrogenase among deficient 
children aged 0-5 years with Plasmodium falciparum malaria in Katsina 
state, Nigeria 

171 

MD-08 Gong Deuk Bae 
Decreased caveolin-1 expression prevents cytokine induced beta cell 
apoptosis by inhibition of NFKB P65 signaling 

172 

MD-09 Le-Yun Yueh  
Puf6 and Loc1 are essential for the protein and mRNA stability of RPL43 to 
ensure safe delivery of this ribosomal protein to large ribosomal subunits 

173 

MD-10 Kazuki Yatabe  
Novel photo-crosslinking caged fluorophore as peptide cysteine modifier: 
binding-site determination of the targeted peptide binder 

174 

MD-11 Monisha Mohan  
Homologous recombination protein RAD51C promotes ALKBH3 mediated 
repair of DNA alkylation damage 

175 

MD-12 Nan Hao  
Programmable DNA looping using engineered bivalent dCas9 complexes 

176 

MD-13 Rasika Perera  
Renal dysfunction and risk factors of renal dysfunction among tea 
plantation workers: is there a risk of chronic kidney disease of unknown 
etiology in tea plantation workers of Sri Lanka? 

177 

MD-14 Michael Kevin Mahardi  
Correlation of serum hepcidin levels with body mass index and waist 
circumference 

178 

MD-15 Siti Bazilah Zulkefli  
Effect of the knockdown genes in Caenorhabditis elegans on the lifespan, 
locomotion and heat stress 

179 

MD-16 Nur Fatin Nabilah Mohd Sahardi  
Validation of a UHPLC method for 6-gingerol and 6-shogoal in Zingiber 
officinale Roscoe extracts and determination of its antioxidant property by 
DPPH and FRAP assays 

180 

MD-17 Hao-Yen Chang  
The biochemical function of MCPH1 in RAD51-mediated DNA repair 

181 

MD-18 I Made Artika  
Antibacterial activity of Piper betle L. And Piper crocatum leaf extracts 
against Streptococcus pneumoniae 

182 

MD-19 Voon Kin Chin  
Local host immune analysis during systemic Candida albicans infection in 
an intravenous challenge mouse model  

183 

MD-20 Ahmad-Kamal Ghazali  
Expression profile of mice infected with soil-cultured Burkholderia 
pseudomallei 

184 

MD-21 Mutiara Lirendra  
Impact of Aegle marmelos and Crescentia cujete extract toward biomarkers 
of cardiac oxidative stress in experimental rats model of chronic systemic 
hypoxia 

185 
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MD-22 Supathra Phoaubon  
Differential capacity of ferric and ferrous uptake into intestinal cells and 
the establishment of DMT1 knockdown intestinal cells by CRISPR-Cas9 
system 

186 

MD-23 Helmi Rizal Helmi  
Expression of apelin-13 is related to oxidative damage in heart tissue of 
rats induced by chronic systemic hypoxia 

187 

CB: CELL BIOLOGY  
CB-01 Thirumaran Thanabalu  

Role of N-WASP in breast cancer 
188 

CB-02 Yasuhiro Horibata  
Identification, characterization, and functional analysis of a novel 
phospholipid carrier protein to mitochondria in mammalian cells 

189 

CB-03 Jamaludin Mohamad Ikhwan  
Crosstalk between the mucin pathway and the TFE3 pathway in the 
mammalian Golgi stress response 

190 

CB-04 Manami Shinoda 
Evaluating phosphatidylserine importance in melanosome transport 
mechanism using cell lines 

191 

CB-05 Shintaro Yamamoto  
Masitinib induced mitochondrial ROS upregulation and apoptosis 

192 

CB-06 Ming Fang  
Cell death induction of Ranunculus ternatus extract is independent on 
mitochondria and depends on caspase-7 

193 

CB-07 Mayumi Nakanishi  
V-ATPase a3 isoform is involved in trafficking of osteoclast secretory 
lysosomes 

194 

CB-08 Bruno da Costa Rodrigues  
The interplay between O-GlcNAc and phosphorylation on tyrosine 
hydroxylase activity and catecholamine synthesis in PC12 cells 

195 

CB-09 Tzu-Yu Lin  
Investigation into the dynamic regulatory roles of surviving in autophagy 
and in the autophagy-involved DNA integrity maintenance in cells 

196 

CB-10 Amirul Nazhan Ilias  
Elucidating the role of stevia (Stevia rebaudiana Bertoni) in lipid storage  
metabolism in HepG2 cells 

197 

VD: VIRAL DISEASES  
VD-01 Sojit Tomo  

Immune receptor expression on platelet surface and plasma leakage in 
patients with dengue infection 

198 

VD-02 Choon Kiat Khoo 
Retrospective analysis of diagnosis cases of Bovine herpesvirus 1 (BoHV-1) 
in Malaysia between 2014-2018 

199 

VD-03 Crystall Swarbrick  
Dengue virus specific NS3-RNA interactions 

200 

MM: MOLECULAR MEDICINE  
MM-01 Yuan-Chin Lee 

EGFR-mediated AGO2 phosphorylation upregulates MCL1 expression in 
ABT-263-treated human leukemia cells 

201 

MM-02 Siti Sarah Hamzah  
Proteome analysis in breast cancer cells reveals differential expression of 
signatures involved in pre-mRNA alternative splicing events in response to 
17b-estradiol and CRH 

202 

MM-03 Liang-Jun Wang  203 
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Vincristine induces apoptosis of human leukemia U937 cells via 
SIRT3/ROS/p38 MAPK/TTP axis-mediated TNF-α upregulation 

MM-04 Jing-Ting Chiou  
Autophagic degradation of HuR elicits downregulation of surviving and 
MCL1 in YM-155-treated human leukemia K562 cells 

204 

MM-05 Chia-Hui Huang  
Arsenic trioxide induces apoptosis in BCR-ABL1-positive leukemia cells 
via p38 MAPK- and Akt-mediated MCL1 downregulation 

  205 

MM-06 Jaime Jacqueline Jayapalan  
Can keratin signatures of the human hair shaft be potentially used to 
distinguish gender and ethnicity? 

206 

MM-07 Wen Siang Tan 
Targeted delivery of hepatitis B virus-like particle to skin cancer cells 

207 

SCB: STEM CELL BIOLOGY  
SCB-01 Chi-Hua Lee  

The C-terminal D/E-rich domain of MBD3 is a putative Z-DNA mimic that 
competes for Zα DNA-binding activity 

208 

SCB-02 Se-Young Oh  
Osteogenic effect of mycophenolic acid (MPA) on tonsil-derived 
mesenchymal stem cells (TMSCS) 

209 

SCB-03 Eun Hye Lee  
Selection of interstitial cystitis induces substance, therapeutic stem cell and 
cell injection route for treatment of IC. 

210 

NT: NOVEL THERAPEUTICS  
NT-01 Marisin Pecchio 

Development and characterization of Gantrez® AN 119 nanoparticles 
loading cyclosporin A to oral administration- In vivo behavioural studies 

211 

NT-02 Cheng-Chung Lee 
An effective neutralizing antibody against influenza virus H1N1 from 
human B cells 

212 

NT-03 Yee Han Chan  
2,4,6-trihydroxy-3-geranyl acetophenone attenuates LPS-induced 
endothelial barrier dysfunction via preservation of intact junctional 
proteins and inhibition of intercellular gap formation 

213 

NT-04 Siat Yee Fong  
Aqueous leaf extracts of Clinacanthus nutans (Burm. F.) Lindau reduces 
cell viability and induces apoptosis in D24 human melanoma cells 

214 

NT-05 Maria Katrina Diana Cruz 
The anti-inflammatory components of Peperomia pellucida and Cassia 
alata extracts 

215 

NT-06 K. D. K. P. Kumari 

Transfer of natural radionuclides from soil to Centella asiatica, a 
medicinal plant grown in Colombo district, Sri Lanka 

216 

NT-07 Suhaili Shamsi 
Larvicidal activity of Piper sarmentosum (kaduk) leaves extract 

217 

NT-08 Aimi Syamima Abdul Manap  
Discovery of highly potent amyloidogenic inhibitor, with significant 
neuroprotective activity via computational molecular modeling and in vitro 
SH-SY5Y assay 

218 

NT-09 Yogeswaran Lokanathan  
Analysis of airway fibroblasts secretome and its effect on wound healing 

219 

NT-10 Olufunke Falayi   
Rutin ameliorates sodium fluoride induced hypertension and cardiorenal 
dysfunction via Kim-1/NF-κB/Nrf 2 signaling pathways 

220 
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NT-11 Azman Abdullah  
Activation of hepatic Nrf2 in vivo by tocotrienols in mice 

221 

NT-12 Sunday Oyedemi  
Polyphenol-rich extract of Bulbine natalensis and Bulbine fructescens 
stimulate insulin secretion from pancreatic MIN6 β-cells, mouse islets and 
enhanced glucose utilisation 

222 

NT-13 Iqra Sarfraz  
Purification of human 6 phosphogluconate dehydrogenase (H6PGD) from 
Escherichia coli and development of 6PGD enzymatic activity assay 

223 

NT-14 Shasank Sekhar Swain  
Computer-aided synthesis of novel ‘phytochemical-sulfonamide’ hybrid agents as 
prospective alternative anti-MRSA drugs 

      224 

NT-15 Ong Chun Hao  
Screening of clinically approved drugs for anti-remodeling effects on 
human bronchial epithelial cells 

225 

NT-16 Paolo Robert Bueno  
Evaluation of antioxidant potential and phytochemicals of locally 
consumed plant foods from Baguio city, Philippines 

226 

NT-17 Francisco III Heralde  
Metabolomics as a support platform for natural products research and 
drug discovery: ampalaya and bawang as models 

227 

NT-18 Melwin Colaço  
Inhibition of thrombin by polysaccharide from Hibiscus rosa-sinensis L.: 
potential for a future antithrombotic therapy 

228 

NT-19 Suppawit Utaiwat  
Immunomodulatory activity of a commercial Houttuynia cordata 
fermentation product 

229 

NT-20 Wanwisa Suwannaloet  
Antioxidant activity from leaves extract of Oroxylum indicum and its effect 
on IL-1β inhibits chondrocyte proliferation  

230 

NT-21 Kanjana Pangjit 

Hepatoprotective effect of Piper sarmentosum on alcohol induced toxicity 
in HepG2 cells 

231 

NT-22 Yeannie Yap Hui Yeng  
The anti-cancer property of tiger milk mushroom in selected oral cancer 
cell lines 

232 

NT-23 Siti Nurhafizah Ramli  
Preliminary study on hairy root induction of Polyalthia bullata (tongkat ali 
hitam) 

233 

NT-24 Munirah Aadibah Kamarul Zaman 
Phytochemical profiling and establishment of callus culture of Polyalthia 
bullata 

234 

NT-25 Arunta Samankul  
Antiproliferative effect of Tiliacora triandra leaf powder ethanolic extract 
on cholangiocarcinoma cell lines 

235 

NT-26 Nazmi Firdaus Musa  
Cardamonin prevents human bronchial smooth muscle cell proliferation 
and migration via inhibition of Raf-1 and ERK1/2 phosphorylation 

236 

NT-27 Nipunika Upamali  
Antioxidant potential of Sri Lankan native plant Adenanthera pavonina 

237 

NT-28 Ming-Hon Hou 
Coronavial nucleocapsid protein is a potential anti-viral target for drug 
development 

238 

NT-29 Kong Yen Liew  239 
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In vitro antiviral activity of curcumin-like diarylpentanoid analogues 
against rhinovirus infection 

NT-30 Danica Ching  
Effect of combined Cassia alata and Allium sativum extracts on the gut 
bacterial population of BALB/c mus musculus 

240 

NT-31 Puteri Shafinaz Abdul-Rahman  
Comparison of antioxidant activities, cytotoxic effects on normal cell lines 
and chemical constituents of Ficus deltoidea leaves 

241 

I: IMMUNOLOGY  
I-01 Shinjini Chakraborty  

Early blockade of C5a is not recuperative in systemic inflammatory 
responses after polytrauma 

242 

I-02 Siti Sarah Omar Zaki  
How viable is your cell viability? 

243 

I-03 Khin Than Yee  
Neutralization capacity of Thai green pit viper antivenom to venom of 
Myanmar green pit viper 

244 

I-04 Wook-Bin Lee  
OAS1 and OAS3 act as negative regulators of the expression of chemokines  
and interferon-responsive genes in human macrophage 

      245 

I-05 Fung Shin Yee 
Immunomodulatory and anticancer properties of Ophiocordyceps sinensis 
and Lignosus spp. 

246 

I-06 Tania Rahman  
Regulatory T cells provide early protective response against intestinal 
bacterial infection with C. rodentium 

247 

I-07 Mahesha Nadugala  
Immunogenicity of dengue E-protein peptides modified with para-nitro 
phenylalanine  

248 

SB: SYSTEMS BIOLOGY  
SB-01 Syarul Nataqain Baharum  

The metabolomics study of Mitragyna speciosa alkaloids 
249 

SB-02 Ili Nadhirah Jamil  
Proteomic analysis of Garcinia mangostana during fruit ripening using 
SWATH-MS 

250 

MMR: MOLECULAR MECHANISMS OF RESISTANCE  
MMR-
01 

Siew Kit Ng  
The antibacterial property of zinc oxide-doped titanium dioxide 
nanoparticles 

251 

C: CANCER  
C-01 Yung-Shin Sun  

Studying phototaxis of lung cancer cells in a microfluidic chip 
252 

C-02 Sakai Hiroharu 
Ridaifens induce estrogen receptor independent apoptosis through blocking 
cell survival pathways 

253 

C-03 Yamada Mayuka  
Ridaifen-B induced apoptosis was involving MAPK/PI3K pathway in 
colorectal cancer cells 

254 

C-04 Takayuki Ohshima  
Association of PICT1 with HTLV-1 bZIP factor impairs the stress inducible 
RPL11/MDM2 complex 

255 

C-05 Hiroki Nakashima  
Identification of SAP18 that binds to MDM2 

256 



27TH FAOBMB & 44TH ANNUAL MSBMB CONFERENCE 2019 KUALA LUMPUR 

 

 17 

C-06 Qi Ma  
The genome wide study of estrogen receptor a (ERA)-regulated enhancers 
characterization by glucocorticoid receptors (GR) in breast cancer 

257 

C-07 Rakesh Naidu  
Identification of differentially expressed genes and molecular pathways in 
PC-3 androgen-independent prostate cancer (AIPC) cells treated with a 
diarylpentanoid 

258 

C-08 Kamariah Ibrahim  
Analysis of the lncRNA-miRNA-mRNA network in human thymic epithelial 
tumors 

259 

C-09 Mun Chiang Chan 
Inhibition studies on the HIF cellular oxygen sensing pathway in selected 
cancer cells 

260 

AB: AGRICULTURE BIOCHEMISTRY  
AB-01 Shintaro Inoue 

Differential expression of genes related to indican metabolism in 
Polygonum tinctorium leaves 

261 

AB-02 Pinnapat Pinsorn 
Molecular insight into sulfate assimilation in durian fruits revealed by the 
integration of metabolome and transcriptome analyses 

262 

AB-03 Perera Madushika 
High efficiency degradation of crude oil by Aspergillus sp. Mm1 

263 

AB-04 Tzann-Shun Hwang 
Investigation of nutraceutical effects of the extracts from the fruiting body 
of rice-cultured Cordyceps militaris 

264 

AB-05 Shaima Abdulfattah Gamal 
Antimicrobial investigation of green microalgae culture extract against 
selected bacteria 

 

 
 
 
 
 

 

 

 

 

 

 

 

 

 

 



27TH FAOBMB & 44TH ANNUAL MSBMB CONFERENCE 2019 KUALA LUMPUR 

 

 18 

 
 
 
 
 
 
 
 
 

AWARD LECTURES 
  



27TH FAOBMB & 44TH ANNUAL MSBMB CONFERENCE 2019 KUALA LUMPUR 

 

 19 

MAHATHIR SCIENCE AWARD LECTURE 
 

ONE HEALTH: BREAKING DOWN THE PROFESSIONAL SILOS AND 
RESPONDING TO EMERGING ZOONOTIC AND MOSQUITO-BORNE DISEASES 

 
JOHN S MACKENZIE* 

PathWest and Curtin Unversity, Perth, Western Australia; and 
One Health Platform Foundation, Berlare, Belgium 

 
*Corresponding author: J.Mackenzie@curtin.edu.au 

 
As we approached and reached the new Millennium, four important events of disease 
emergence and/or spread occurred – the first two in 1999 were  the emergence of Nipah virus 
in Malaysia, and the spread of West Nile virus from the Old to the New World, although their 
full consequences became much more obvious in subsequent years; and the latter two were the 
emergence of SARS in 2003 and highly pathogenic avian influenza H5N1 in 2004. These four 
examples of emerging diseases have in many ways focussed attention on the importance of 
understanding the drivers of their emergence and spread, and as all four caused zoonotic 
diseases, their animal origins. In addition, the SARS epidemic provided a good demonstration 
and warning of the potential for an unknown pathogen to emerge from a wildlife source at any 
time and in any place and, without warning, threaten the health, well-being and economies of 
all societies. It also became apparent that it was essential to better understand the drivers of 
emergence and spread. 

The finding that Nipah and SARS originated in wildlife gave rise to a number of studies of the 
viromes of various wildlife species, particularly bats from Africa and Asia, and it was shown 
that these species harboured a wide range of novel viruses. Many of these were identified 
following deep sequencing and are represented only by short RNA sequences, but a few have 
been isolated as infectious organisms. The zoonotic nature of these viruses clearly underscored 
the importance and need for a One Health approach in their response – that is to understand the 
ecology of the animal or reservoir hosts and the nature of the environmental factors that might 
predispose to emergence and spread. 

Thus responses to recent outbreaks of emergent zoonotic diseases, such as MERS, Zika and 
Chikungunya, have had a strong One Health component. The presentation will describe and 
discuss some of the factors driving emergence and spread of zoonotic and vector-borne virus 
diseases, and the importance of the One Health concept in their response and control.  
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FAOBMB RESEARCH EXCELLENCE AWARD LECTURE 
 

CRISPR GENOME EDITING IN PLANTS, ANIMALS AND HUMAN CELLS 
 

JIN-SOO KIM* 

 
Center for Genome Engineering, Institute for Basic Science, Seoul, South Korea 

Department of Chemistry, Seoul National University, Seoul, South Korea 
 

*Corresponding author: jskim01@snu.ac.kr 
 

Genome editing with CRISPR systems is broadly useful in biological research and medicine. 
Cas9 and Cas9-fused deaminases (a.k.a., Base Editors), however, are limited by off-target 
mutations. We developed nuclease-digested whole genome sequencing (Digenome-seq) to 
profile genome-wide specificities of Cas9 nucleases and Cas9-fused deaminases in an unbiased 
manner. Digenome-seq comprehensively identified off-target sites at which mutations were 
induced with frequencies below 0.1%. We also showed that these off-target effects could be 
avoided by using preassembled ribonucleoproteins (RNPs), modified guide RNAs, and Sniper-
Cas9, a Cas9 variant isolated via directed evolution in E. coli. 
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FAOBMB EDUCATION AWARD LECTURE 
 
 

TEACHING NOW, FACING THE FUTURE 
 

XIAOYUN LU1*, YALI ZHANG1, DAN TAN1 & JIANGANG MA1 

 
1 School of Life Science and Technology, Xi’an Jiaotong University, No. 28, West Xianning 

Road, Xi’an 710049, P. R. China.  
 

*Corresponding author: luxy05@xjtu.edu.cn 
 

Education is not only the transmission of knowledge. More importantly, it is the shaping and 
inspiration of students. The essence of education is to inspire the curiosity of students to 
understand the world, the science and themselves; to establish their independent learning ability 
and to develop their critical thought and their practical skill to change our world for the better 
in the future. Therefore, the most important responsibility of teachers is not just to teach 
students what has already been known, but to guide them to discover what should be learned 
and to incorporate the new information into their own knowledge system efficiently. To 
achieve all these ideals, the student-centered learning model should play its full role both in 
and out the classroom to evoke the learning initiative of students and facilitate the formation 
of their proactive self-learning habits. As for teachers, they should be more like coaches, but 
not preachers. Teachers can take full advantages of the modern information technologies as 
well as the teaching methods to maximize their influence on the students’ learning process. 
Nowadays, there are more and more high-quality online courses and novel teaching models 
such as flipped class and blended learning. Besides, some newly developed interconnected 
teaching tools also appeared recently. The “Rain classroom” is such a convenient intelligent 
teaching tool that cooperates with both PowerPoint and WeChat (a popular social software in 
China) as a small plug-in. This small teaching tool plays a big role during the teaching and 
learning process. It can provide an efficient and worthwhile feedback to both teachers and 
students in the flipped class and record huge amount of data to reflect the status of our teaching 
and learning processes. All these provide us powerful assistants to achieve our teaching goals. 
Moreover, learning by doing is also an integral part of effective learning processes. The project-
based self-learning and self-management pattern is a valuable strategy to develop the learning 
ability and research capacity of students. This is totally a student-centered learning-by-doing 
process and probably the mostly impactful teaching strategy facing for the future. 
 
Keywords: educational philosophy, MOOC, flipped class, Rain classroom, learning by doing 
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MSBMB PRESIDENT - TAN SRI DATO' KONG HON KONG AWARD 
 
 

RESOLVING B. pseudomallei PATHOGENESIS FROM A BIOCHEMISTRY - 
MICROBIOLOGY PERSPECTIVE 

 
SHEILA NATHAN 

 
Faculty of Science and Technology, Universiti Kebangsaan Malaysia,  

Bangi, Selangor, Malaysia 
 

Corresponding author: sheila@ukm.edu.my 
 
Biochemistry involves the study of the macromolecules that make up an organism, while 
microbiology studies the organism as a whole. Although both are distinct areas of biology, 
working in concert has enabled biologists to understand how the building blocks that make up 
the organisms contribute to bacterial pathogenesis and disease manifestation. My group works 
on the tropical pathogen Burkholderia pseudomallei, a soil-dwelling bacteria that is the 
causative agent of melioidosis. Over the last twenty years, we have attempted to identify the 
bacterial macromolecules that are responsible for infection and disease outcome as well as 
dissecting the host-pathogen interaction to reveal limitations in the host defense mechanism 
that leads to high rates of mortality. Significant findings include the ability of the pathogen to 
secrete an effector molecule that promotes host-induced degradation of a key host transcription 
factor required for immune defense and the observation that the host core inflammatory 
response is significantly perturbed leading to a dampening of the defense mechanism. A unique 
feature of this pathogen is its large genome and the significant number of genes which remain 
classified as hypothetical. We and others have predicted important roles for the proteins 
encoded by B. pseudomallei hypothetical genes i.e. important for survival under different 
conditions and encoding possible virulence factors. Currently we are also interrogating the 
transcriptome profile of the pathogen when it transitions from the soil into the host as proteins 
encoded by these genes would be ideal drug targets or vaccine candidates for diagnosis and 
treatment of melioidosis.  
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FEBS LECTURE  
 
 

FUNCTIONAL AND COMPUTATIONAL GENOMICS REVEAL 
UNPRECEDENTED VERSATILITY IN STAGE-SPECIFIC Toxoplasma gondii 

METABOLISM 
 

MATTEO LUNGHI1, JOACHIM KLOEHN1, AARTI KRISHNAN1 & DOMINIQUE-
SOLDATI-FAVRE1* 

 
1Department of Microbiology and Molecular Medicine, Faculty of Medicine, University of 

Geneva, 1 Rue Michel Servet, 1211 Geneva, Switzerland 
 

*Corresponding author: dominique.Soldati-Favre@unige.ch 
 
To survive and proliferate in different host environments and cope with varying nutrient 
availability, obligate intracellular parasites have to reshape their metabolic network. To 
investigate these complex changes following developmental transitions, we have generated a 
well-curated, genome-scale metabolic model for Toxoplasma gondii. This parasite is the most 
ubiquitous member of the Apicomplexa phylum that establishes a life-long chronic infection 
and is responsible for severe veterinary and human diseases. T. gondii alternates between two 
life cycle stages: the fast replicating tachyzoites, which cause potentially life-threatening acute 
infection and the slowly replicating bradyzoites, which persist in the brain and muscle tissue, 
establishing a chronic infection. The metabolic needs of these two stages i.e. to what extend 
they rely on metabolites from their host versus de novo synthesis is poorly understood. This 
new computational model was harmonized with experimentally observed phenotypes for the 
fast-replicating stage of the parasite through a CRISPR-Cas9 screen of T. gondii metabolic 
genes. To validate model predictions and understand metabolic switches upon stage 
conversion, we have elucidated the importance of several metabolic pathways in both the acute 
and latent stages of infection using molecular biology and metabolomic approaches. Significant 
insights into the contribution of biosynthesis versus scavenge of purine nucleotides (AMP, 
GMP), vitamins (pyridoxal-5P, pantothenate), cofactors (heme, Coenzyme A) and fatty acids 
have been obtained. We provide evidence that some de novo synthesis pathways can be 
compensated for by the salvage of host metabolites but sole reliance on uptake is associated 
with a severe fitness cost (heme, fatty acids synthesis). In contrast, de novo synthesis of other 
metabolites (pyridoxal-5-phosphate, pantothenate) is dispensable in vitro but essential during 
the acute or chronic infection. Our improved computational model together with the in-depth 
analysis of largely uncharacterized pathways in T. gondii advance our knowledge of how the 
parasite interacts with its host and modulates its metabolism when switching from acute to 
chronic infection and vice versa. A deeper understanding of the parasite’s biology and its 
metabolic needs and capabilities leads to new insights for development of successful 
therapeutic intervention. 
 

 
Keywords: Apicomplexa, Toxoplasma gondii, metabolism, metabolomics, encystation.  

Figure: Toxoplasma gondii bradyzoite cyst 
(TgSAG4 in red, TgCST1 in green) 
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Plenary-1 
 

Plasmodium knowlesi: PAST, PRESENT AND FUTURE 

BALBIR SINGH* 

Malaria Research Centre, Universiti Malaysia Sarawak, 94300 Kota Samarahan, Sarawak, 
Malaysia 

*Corresponding author: bsingh@unimas.my  

For a considerable period, malaria in humans was thought to be caused by four species of 
Plasmodium: P. falciparum, P. vivax, P. malariae and P. ovale. Naturally acquired human 
infections with simian malaria parasites were thought to be extremely rare, until the use of 
molecular tools lead to the discovery of a large focus of human P. knowlesi infections in 2004 
in the Kapit Division of Sarawak, Malaysian Borneo. Human knowlesi malaria cases have since 
been described throughout Southeast Asia, although Malaysia has reported the highest 
incidence to date with 7,745 cases in 2017 and 2018. The widespread distribution of human 
cases, with some resulting in fatal outcomes, underscore the public health importance of human 
P. knowlesi infections in this region. The talk will begin with a description of the pioneering 
work of Dr Knowles and Dr Das Gupta in India, following their isolation of P. knowlesi from 
a long-tailed macaque in 1931, and of other early studies leading to the discovery of the large 
focus of human infections in Sarawak in 2004. More recent epidemiological and entomological 
data will be presented, together with whole genome-sequencing and other molecular data of P. 
knowlesi isolates derived from humans and macaques, which indicate that knowlesi malaria is 
primarily a zoonosis, and that there are at least 3 sub-populations of P. knowlesi. It remains to 
be seen whether P. knowlesi continues to cause zoonotic infections or whether the loss of the 
natural habitat of monkeys due to deforestation, coupled with changes in mosquito abundance 
and feeding behavior, and an increase in the human population, result in P. knowlesi switching 
to humans as the preferred host. 

Keywords: Plasmodium knowlesi, zoonosis, malaria 
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Plenary-2 
 

GENOMIC AND EPIGENOMIC PROFILES OF ASIAN ENDEMIC 
MALIGNANCIES 

 
PATRICK TAN* 

 
Programme in Cancer & Stem Cell Biology, Duke-NUS Medical School, 8 College Road, 

Singapore 169857 
 

*Corresponding author: gmstanp@duke-nus.edu.sg 
 

Many malignancies with high prevalence in Asia are caused by exposures to carcinogens, such 
as infectious agents and chemical toxins. Such cancers provide important “natural 
experiments” for understanding how environmental perturbations can disrupt normal cellular 
processes to ultimately drive tumor development, at both the genetic and epigenetic level. In 
this talk, I will describe how genomic approaches have led to important insights into the 
molecular processes driving various cancers with high-prevalence in Asia. Some of these 
insights may also prove relevant for treating such Asian cancers. 
  
Keywords: Cancer, Genomics, Epigenome 
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Plenary-3 

UNDERSTANDING VARIATION IN THE GPCR SIGNALING SYSTEM 
 

M. MADAN BABU* 
 

MRC Laboratory of Molecular Biology, Structural Studies Division, MRC Lab of Molecular 
Biology, Francis Crick Avenue, Cambridge CB20QH, UK 

 
*Corresponding author: madanm@mrc-lmb.cam.ac.uk 

 
G-protein-coupled receptors (GPCRs) participate in diverse physiological processes, ranging 
from sensory responses such as vision, taste and smell to those regulating behavior, the immune 
and the cardiac system among others. The ~800 human GPCRs sense diverse signaling 
molecules such as hormones and neurotransmitters to allosterically activate the associated G 
proteins, which in turn regulate intracellular signaling. In this manner, GPCRs regulate 
virtually every aspect of human physiology. Not surprisingly, GPCRs are the targets of over 
one-third of all prescribed human drugs. In this presentation, I will first discuss how one could 
leverage data on sequence changes across diverse species to infer selectivity determinants of 
GPCR-G-protein binding, which is critical to elicit the right intracellular response. I will then 
discuss how one could exploit data on completely sequenced genomes of over 60,000 
individuals from the human population to gain insights into natural receptor variation, which 
can result in variable drug response. Finally, I will present ongoing work wherein by studying 
transcriptome data from over 30 different tissues in humans, one could begin to understand 
how alternative splicing can create diversity in GPCR signaling components, which may 
contribute to tissue-specific differences in receptor signaling. I will conclude by discussing 
how understanding variation at these different spatio-temporal dimensions, i.e. across different 
species, among different individuals of a species, and between tissues of a species, can provide 
a rich source of new hypotheses with implications for personalized medicine and understanding 
basic receptor biology.   
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Plenary-4 
 

NEW TECHNOLOGIES THAT PROVIDE INSIGHTS INTO MALARIA PARASITE 
VIURULENCE AND ANTIMALARIAL DRUG DESIGN 

 
LEANN TILLEY* 

 

Department of Biochemistry and Molecular Biology, Bio21 Institute, The University of 
Melbourne, Parkville, VIC, Australia 

 
*Corresponding author: ltilley@unimelb.edu.au 

  
Plasmodium falciparum is the most virulent of the human malaria parasites, causing ~440,000 deaths 
per year. Moreover, emergence of resistance to the first-line antimalarial drug, artemisinin, is 
looming as a major global health crisis. New therapeutic strategies are needed to prevent disease and 
to overcome drug resistance.  
My laboratory employs a suite of technologies to study P. falciparum – ranging from protein 
chemistry to drug development, from molecular genetics to cell biology, and from advanced imaging 
to structural biology techniques. The lecture will explore how pioneering imagining modalities such 
as Super-Resolution Optical Microscopy, Block-Face Scanning Electron Microscopy and single 
particle cryo Electron Microscopy can provide insights into the workings of P. falciparum and in 
particular, the molecular basis of virulence (1, 2). I will discuss the molecular mechanism of 
resistance to the front-line antimalarial drug family, the artemisinins (3), and describe our efforts to 
develop new antimalarial drugs that target protein homeostasis (4-6). 

 
References 
1. Batinovic S, et al. (2017) An Exported Protein-Interacting Complex involved in the 

trafficking of virulence determinants in Plasmodium-infected erythrocytes. Nat 
Commun 8:16044. 

2. Parkyn Schneider M, et al. (2017) Disrupting assembly of the inner membrane complex 
blocks Plasmodium falciparum sexual stage development. PLoS Pathog 
13(10):e1006659. 

3. Bridgford JL, et al. (2018) Artemisinin kills malaria parasites by damaging proteins 
and inhibiting the proteasome. Nature Communications 9(1):3801. 
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Plenary-5 
 

PHYSIOLOGICAL ROLES AND MOLECULAR MECHANISMS OF AUTOPHAGY 
 

NOBORU MIZUSHIMA* 
 

Department of Biochemistry and Molecular Biology, Graduate School of Medicine, The 
University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-0033, Japan  

 
*Corresponding author: nmizu@m.u-tokyo.ac.jp  

 
Autophagy is a major degradation system in the cell. Intracellular components are sequestered 
by autophagosomes and then degraded upon fusion with lysosomes. Yeast genetic studies have 
identified more than 40 autophagy-related (ATG) genes. Many of these genes are conserved in 
higher eukaryotes, which brought about an exponential expansion of autophagy research in 
various organisms including mammals. The 2016 Nobel Prize in Physiology or Medicine was 
eventually awarded to the scientist who spearheaded the rapid development of the field, Dr. 
Yoshinori Ohsumi. However, there remain many fundamental questions in the autophagy field 
regarding its physiological roles and molecular mechanisms. For example, selective autophagy 
has become a hot topic but its precise mechanisms and physiological roles are still under 
investigation. We recently identified a novel receptor for autophagy of endoplasmic reticulum 
(ER-phagy). Also, it is now well appreciated that some ATG proteins have autophagy-
independent functions or have made interesting evolution. We found that Plasmodium and 
Toxoplasma have a unique set of ATG proteins that contains a non-covalent type of the ATG12 
system instead of the covalent type found in most eukaryotes. In this lecture, these novel 
findings made in vertebrates and parasites will be discussed. 
 
Keywords: Autophagy, ER-phagy, Plasmodium, Toxoplasma 
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Tumor-infiltrating lymphocytes (TIL) are associated with survival in virtually every human 
cancer, but the mechanisms by which they confer protective immunity remain incompletely 
understood. Focusing on ovarian cancer, our group applies genomic and molecular pathology 
approaches to define the mechanisms by which the human immune system responds to the 
evolving tumor genome over space and time. We find that optimal anti-tumor immunity 
involves interactions between T cells and antibody-producing B cells in the tumor 
microenvironment. We have evidence that T cell clones track tumor clones over space and time 
and apply selective pressure that leads to reduced tumor clone diversity and progressive loss 
of immune recognition through several mechanisms. Our findings suggest new strategies to 
overcome these challenges through T cell engineering and other approaches. Toward this goal, 
I will discuss our cancer centre's new clinical trials program focused on T cell engineering 
strategies for gynecological and lymphoid cancers. 
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The phylum Apicomplexa is comprised of obligate intracellular parasites, infecting a diverse range of 
hosts from marine invertebrates, amphibians, reptiles, birds to mammals including humans. Clinically 
and economically important apicomplexan pathogens, e.g. Cryptosporidium, Eimeria, Theileria, 
Toxoplasma, and the malaria-causing parasite Plasmodium wreak havoc on animal and human welfare. 
Many members of apicomplexa cause zoonotic infections. Plasmodium falciparum - the most virulent 
form of human malaria parasites – responsible for most of the deaths from malaria in children in 
endemic countries had also evolved in the human host as one of the most devastating parasites of 
mankind as a result of a zoonotic host-switch event. Thus, studying the molecular and genomic basis of 
zoonotic host-switch events in the malaria parasites is of fundamental scientific interest.    
Our project focuses on probing the biology of several primate malaria parasite species with major 
zoonotic potential: P. knowlesi, P. cynomolgi and P. simium. By applying deep sequencing 
technologies, cell biology and bioinformatic analyses tools, we are aiming to identify parasite proteins 
that play key roles in virulence and human-infectivity. I shall be providing a brief account of some of 
these multi-center and multi-investigator-driven collaborative research activities with particular focus 
on zoonotic Plasmodium simium parasites. 
 
Keywords: Plasmodium, Malaria, Zoonosis, P. knowlesi, P. simium, P. cynomolgi, Genomics 
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Flaviviruses are a medically important group of viruses that infect humans and can cause serious 
diseases such as dengue hemorrhagic fever, Japanese encephalitis, yellow fever and Zika fever. 
Promising advances have been introduced in the last few years in term of controlling the mosquito 
vector and several vaccines are in late stages of clinical trials to confer protection against dengue. 
However, alternative therapeutic options such as immunotherapy using broadly neutralizing mAbs, or 
antiviral drugs targeting the conserved NS5 protein can probably play a role to control recurring 
outbreaks provoked by several of these viruses. A summary of recent and ongoing work using structural 
information, that led to the development of therapeutic mAbs currently in clinical trials and of antiviral 
compounds will be given. 

Keywords: flavivirus, Dengue, Zika, therapeutic antibodies, antiviral compounds 
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In higher eukaryotes, all cells contain the same DNA sequence but different cell types carry 
out vastly different functions. This ability is regulated by a dramatic reorganization of the 
genome during cell differentiation, whereby packaging of DNA into a compact chromatin 
structure, termed heterochromatin, results in the transcriptional silencing of specific genes. 
Conversely, transcribed regions of the genome are maintained in an open chromatin structure 
termed euchromatin. Compacting of DNA into heterochromatin is a complex process, which 
involves the function of many factors that regulate and fine-tune the accessibility of the 
transcriptional machinery to the DNA. In my talk, I will discuss how recently developed 
electron microscopy (EM) methods can be applied to visualize chromatin in isolation and inside 
the nucleus. Firstly, single particle cryo-EM analysis for high-resolution structure 
determination of reconstituted chromatin complexes. Secondly, electron tomography combined 
with correlative light and electron microscopy (CLEM) of cells. Together, these imaging 
techniques provide complimentary structural information about how DNA-binding proteins 
regulate gene expression.  
 
Keywords: Chromatin structure, cryo-EM, correlative imaging 
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Breast cancer remains the most common cancer and the leading cause of cancer death among 
women worldwide. Despite the advancement of new therapies, many patients develop tumor 
recurrence and eventually die due to chemoresistance. In Malaysia, the disease burden of breast 
cancer affects 31.1 per cent of all women living with cancer and about 25-45 per cent of patients 
experience relapse while those with metastatic or unresectable disease are generally incurable. 
The causes for such breast cancer recurrence remain unknown, except for many putative 
molecular markers that are under active investigation for their possible role in determining the 
recurrence. However, accumulating evidences suggest that cancer stem cell (CSC) population, 
a subgroup of cancer cells, is responsible for the chemoresistance and cancer relapse, as it has 
the ability to self-renew and to differentiate into the heterogeneous lineages of cancer cells in 
response to chemotherapeutic agents.   
                                                  
This talk will focus on the ability of citral, a natural product and an essential oil from Cymbopon 
citrates to target breast cancer side population (SP) cells, the aldehyde dehydrogenease-
positive (ALDH+) cells which exhibit a cancer stem cell-like phenotype. To confirm the anti-
cancer properties of citral, apoptosis was quantified using annexin V/7AAD flow cytometry 
assay. Citral induced apoptosis in vitro and reduced proliferation of MDA-MB-231 and MCF-
7 spheroid cells. In addition, citral significantly reduced ALDH-associated Aldefluor activity 
in both the breast cancer cell lines and also reduced the size and number of primary spheroids 
(P<0.01). The Wnt/beta-catenin self-renewal pathway, one of the mechanisms by which CSCs 
contribute to the resistance against chemotherapy and cancer relapse was found to be down-
regulated by citral.  In vivo administration of citral using BALB/c xenograft model as assessed 
by the Aldefluor assay and tumour growth upon re-implantation of primary tumours in 
secondary mice showed reduced tumour size (P<0.01). Taken together, these findings support 
the potential development of citral for use as an adjuvant against ALDH+ breast cancer cells. 
Current work is focused on analysing ALDH+ isoforms and pluripotency genes by gene 
expression analysis.  
 
Key words:  recurrence, breast cancer, ALDH+, citral, spheroids  
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Our research interests span enzyme catalysis, enzyme engineering, systems biocatalysis, 
metabolic engineering and synthetic biology. We cover the entire spectrum from fundamental 
research to industrial uses and innovations. In this talk, I will highlight our recent work on 
enzymatic cascades that lead to applications in biocatalysis and detection technology. 
Biocatalysis to convert L-arbinose to L-ribulose can be accomplished using enzyme 
engineering approach to construct a pyranose 2-oxidase variant and other reactions of 
oxidoreductase to catalyze a complete bioconversion of the process. Our group has also studied 
the reaction of a flavin-dependent monooxygenase HadA which catalyzes dehalogenation and 
denitration of 4-halogenated and 4-nitro phenols to generate p-benzoquinone. We coupled the 
HadA reaction with the reaction to generate D-luciferin which is a substrate for firefly 
luciferase. Therefore, the presence of p-halogenated and p-nitro phenols can be coupled to light 
generation using firefly luciferase. On the last topic, I will discuss about a metabolic 
engineering project which we have constructed redox enzymatic cascades to convert fatty acid 
to alkane.  
 
Keywords: Biocatalysis, Metabolic Engineering, Biofuel, Sugar Conversion 
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In order to regulate biological networks, target activation is equally important as target 
inhibition. However, rational design of protein activators remain challenging as protein 
activation mechanisms are less known. Most of the known protein activators were found 
through highthrougput experimental screening. We have developed computational strategies 
for protein activator design based on protein allosteric site prediction and computational ligand 
screen. Our allosteric site prediction method only needs the input of one protein structure 
coordinates, which performed well in known protein systems and has been used successfully 
in a number of protein allosteric ligand discovery projects. Our web server of protein binding 
site analysis and allosteric site prediction can be found at 
http://www.pkumdl.cn:8000/cavityplus/index.php. For 15-LOX and GPX4, two key enzymes 
in the arachidonic acid metabolic network and ferroptosis, we successfully discovered 
allosteric enzyme activators and inhibitors binding to the same site. Enzymatic and 
computational studies demonstrated that activating and inhibiting compounds change enzyme 
dynamic structure differently. The allosteric ligands discovered serve as molecule probes for 
protein function regulation studies, as well as starting points for drug discovery. Rational 
design of protein activators also provides new chemical probes to explore the less-studied 
territory where up-regulation of targets are necessary.    
 
Keywords: enzyme activator, allosteric regulation, 15-LOX, GPX4, arachidonic acid 
metabolic network, ferroptosis 
 

  

  



27TH FAOBMB & 44TH ANNUAL MSBMB CONFERENCE 2019 KUALA LUMPUR 

 

 38 

CS04-S1 
 

NEW STRATEGIES FOR VECTOR CONTROL TO PREVENT DENGUE 
TRANSMISSION  

 
INDRA VYTHILINGAM1 

 
1Parasitology Department, Faculty of Medicine, University of Malaya, 50603, Kuala Lumpur, 

Malaysia  
 

*Corresponding author: indrav@um.edu.my 
 
 Dengue a mosquito borne disease is becoming a serious public health problem on a global 
scale. In Malaysia dengue has increased 30 folds compared to decades ago. Due to the absence 
of drugs for treatment of dengue and partially effective dengue vaccine, vector control has 
become the hall mark of the dengue control programme in most countries. However, vector 
control has failed to prevent the proliferation of dengue epidemics. Thus, it is necessary to 
embark on new technologies and strategies for the control of dengue vectors. In this respect, 
novel techniques such as such the release of genetically modified mosquitoes (RIDL), and 
sterile males, the use of the bacteria Wolbachia to control the population of the Ae. aegypti are 
currently undergoing trials in many countries. Other methods such as use of traps to collect 
adult Aedes mosquitoes is gaining grounds. A new proactive method using GOS trap and NS1 
kit to detect the virus in the mosquitoes is a way forward to inform the people of an impending 
outbreak before it occurs. These methods will be discussed. 
 
Keywords: Dengue, proactive measures, new paradigm, GOS trap, Wolbachia 
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We have recently implemented an antibody microarray-based approach to systematically 
assess the host cell signalling response to intracellular pathogens; most of the antibodies on the 
array are phosphorylation-specific, which enabled the identification of signalling pathways that 
are activated by infections.  We first provided proof of principle, using a Hepatitis C virus/ 
hepatocyte model, that this approach can lead to the identification of druggable host targets 
(protein kinases) and lead compounds to prevent infection (1). We also used this technology to 
identify the Insulin receptor as a mediator of the block of superinfection of Wolbachia-infected 
mosquitoes with Dengue and Zika viruses (2), and showed that a small molecule inhibitor of 
the insulin receptor impairs Zika virus replication in live mosquitoes (2), further establishing 
the power of the approach.  We have now completed a system-wide study of the host 
erythrocyte response to infection with the malaria parasite Plasmodium falciparum based on 
the antibody microarray approach, and identified several human kinases that are activated by 
infection; furthermore, inhibitors against some of these kinases display high potency against 
parasite proliferation in vitro (3). We were unable to raise resistant parasite lines against some 
of these inhibitors, validating that notion that targeting the host limits the ability of the parasite 
to develop resistance.   
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Microarray of antibodies directed against human 
signaling proteins, loaded with extract from 
uninfected (left) and Plasmodium-infected (right) 
human erythrocytes.  The false coloring reflects 
signal intensity. 
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Fear is a negative and innate emotion elicited upon recognition of threat throughout species, 
which is vital for survival of living organisms, where it protects from danger by prompting us 
either to fight-or-flight. However, excessive fear or fear that persists in the absence of threat is 
dysfunctional, as in phobias and post-traumatic stress disorder. Although the mechanisms 
underlying acquisition and expression of fear response have been extensively studies, the 
mechanisms in formation of conditioned fear memory is not well understood. Habenula is a 
small brain structure that codifies negative motivational value and has recently been related to 
aversive associative learning. However, it is unknown how the habenula mediates fear memory 
consolidation process. We have previously discovered predominant expression of 
neuropeptide, kisspeptin (Kiss1) and its cognate receptor, KissR1 in the habenula and their role 
in serotonin-related behaviours in particular odorant cue-induced fear response. We recently 
found that Kiss1 gene mutant zebrafish exhibit significant reduction of fear responses and 
impairment of fear-paired memory. Treatment with Kiss1 peptide restored fear response and 
fear-associated memory. In this talk I will discuss Kiss1-KissR1 signaling pathway that 
modulates consolidation of fear memory. 
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Filial imprinting in birds is the process of forming a social attachment during a sensitive or 
critical period, restricted to the first few days after hatching. Imprinting is considered to be part 
of early learning to aid the survival of juveniles by securing maternal care. Absolute pitch, first 
language, sociality and so on are considered as learning with the distinct sensitive period. If we 
lose the opportunity to learn it during the sensitive period, it will be almost impossible to learn 
at later life and in some cases, the deficit in learning causes severe mental diseases. 
Newly hatched chicks follow the first conspicuous moving object and learn the color and shape 
of the object and become attached to it. We are investigating the molecular mechanism of the 
sensitive period using chicks as a model to memorize the plastic bricks for their mother. We 
showed that the thyroid hormone determines the start of the sensitive period. Imprinting 
training causes rapid inflow of thyroid hormone (T3) into brain, converted from circulating 
plasma thyroxine. The hormone thus initiates and extends the sensitive period to last more than 
1 week via non-genomic mechanisms. Even in non-imprinted chicks whose sensitive period 
has ended, exogenous thyroid hormone enables imprinting. It can also confer “Memory 
Priming” (MP). Once chicks have achieved MP, it is maintained for long periods, driving 
subsequent other learning. This suggests that avian species may develop highly cognitive 
functions via MP in order to adapt to environmental changes. 
Our study elucidates the critical role of imprinting to subsequent learning as being governed 
by the acute action of thyroid hormone. There may exist determining factors for the sensitive 
period among higher intelligent animals as well. The implications of this study reach beyond 
the sensitive period of imprinting in chicks and deepen our understanding of the processes of 
learning. 
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Seipin is an evolutionarily conserved protein regulating both adipocyte development and lipid 
droplet (LD) biogenesis. The protein controls LD assembly at the LD-forming subdomain of 
the endoplasmic reticulum (ER), termed ER-LD contacts, yet its molecular function is only 
partially resolved. Here, we identified seipin as a regulator for cells to synthesize a pool of 
sphingolipids, known as important membrane components playing critical signaling roles in a 
plethora of cellular processes. Yeast cells lacking seipin showed altered sensitivity to 
sphingolipid inhibitors and accumulated sphingoid intermediates. We provide evidence that 
seipin negatively regulates sphingolipid production by binding with two key enzymes, namely 
serine palmitoyltransferase and fatty acid elongase, thereby regulating the production of two 
major building blocks for sphingolipids, termed long chain base and very long chain fatty acid, 
respectively. We then uncovered that the regulations are organized at discrete regions of the 
endoplasmic reticulum (ER) in close vicinity to the lipid droplet (LD), which led to the 
hypothesis that the ER and LD contact site is one place in the ER where cells synthesize 
sphingolipids. To decipher the potential interconnection of sphingolipid synthesis and LD 
formation at the same subdomain, we provide further evidence that LDs can form efficiently 
when sphingolipid synthesis is blocked. Given that human seipin expression rescued the altered 
sphingolipids in yeast seipin mutants, we suggest that the sphingolipid homeostastic control 
mechanisms involving seipin may be a conserved feature through evolution. 
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A majority of the key events taking place at the cell surface are either directly or indirectly 
mediated by glycosylation. In mammals, a limited range of sialylated, fucosylated and/or 
sulfated terminal glycotopes are carried on the termini of glycans extending from specific sites 
of membrane glycoproteins. Collectively, this constellation of glycotopes decorating the 
cellular surface defines the characteristics of a cell and often its fate in onco-development and 
myriad cell-cell or host-microbe interaction events. Over the last 2 decades, advances in mass 
spectrometry have enabled glycosylation analysis at the omics level but such global 
undertakings often lack specific details of glycobiology relevance. Precision at the level of 
defining individual glycotopes and glycoforms is compromised by misguided quest for 
numbers. Given the non-template encoded nature of glycosylation, it is arguable that whether 
one needs to delineate every single glycoform and glycomic entity. We propose instead to 
develop and implement workflows that focus on in depth glycomic analysis of glycotopes and 
specific target glycoproteins. How different mass spectrometry techniques currently available 
can be utilized judiciously and in concert will be demonstrated in this lecture using specific 
case examples. These include complementary modes of fragmentation that can be acquired in 
parallel or in product ion dependent manner with increasing speed and sensitivity, the high 
resolution accurate mass capability at not only MS1 but also MS2/MS3 level, and the 
requisite informatics solutions. The high precision analytical platform established allows us to 
complement molecular and structural biology studies by mapping the site-specific 
glycosylation pattern of key receptor glycoproteins, as well as uncovering a range of novel 
sialylated and/or sulfated glycotopes in mouse brain in conjunction with genetic knock out and 
functional studies. At all stages, we abide by the principle that which is less complicated is 
often better understood and more appreciated than what is more complicated. Homing in on 
the few glycotopes and makes such analysis amenable to all non-experts at high throughput 
confers a better mileage than aiming at unraveling the full glycomic complexity to no avail.  
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The intestinal tract of metazoans is home to commensal bacteria that regulate the interplay 
between hosts and invading pathogens. Mosquitoes are hematophagous vectors that can acquire 
human viruses into their intestinal tract by blood feeding. Here, we define a gut commensal 
bacterium that promotes the mosquito permissiveness to arboviruses. Depletion of gut bacteria 
with antibiotics impairs arboviral infection of a lab-adapted Aedes aegypti mosquitoes. Re-
constitution of individual cultivable gut bacteria in antibiotic-treated mosquitoes identified 
Serratia marcescens as a major commensal bacterium critical for efficient arboviral acquisition. 
S. marcescens facilitates arboviral infection through a secreted protein named SmEnhancin, 
which digests membrane-bound mucins on the mosquito gut epithelia and enhances viral 
dissemination across the gut barrier. The field Aedes mosquitoes positive for S. marcescens 
from the Dengue endemic regions showed a higher DENV load and prevalence than the field 
strains free of S. marcescens from non-endemic areas. Oral introduction of S. marcescens into 
field-derived mosquitoes that lack this bacterium renders these mosquitoes highly susceptible 
to arboviruses. This study substantially extends our understanding of multipartite interactions 
among hosts, the gut microbiome and viruses. 
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Macrobrachium rosenbergii nodavirus (MrNV) is the causative agent of white tail disease 
(WTD) in giant freshwater prawns which poses a threat to food security and causes significant 
economic losses in aquaculture industries of many developing nations including Malaysia, 
Indonesia, Thailand and India. A detailed understanding of the MrNV virion structure would 
assist the development of strategies to control the disease. We have recently elucidated the 
atomic structure of insect cells produced MrNV virus-like particles (VLPs) assembled from the 
viral capsid protein (CP) at 3.3 Å using cryogenic electron microscopy (cryoEM). The model 
revealed that unlike other known nodavirus structures, which have been shown to assemble 
capsids containing trimeric spikes, MrNV-CP assembles a T = 3 icosahedral capsid with 
dimeric spikes. Furthermore, a number of surprising similarities between the MrNV-CP 
structure and that of the Tombusviridae were noticed: i) an extensive network of N-terminal 
arms (NTAs) lines the capsid interior, forming long-range interactions to lace together 
asymmetric units; ii) the capsid shell is stabilised by 3 pairs of Ca2+ ions in each asymmetric 
unit; iii) the protruding spike domain exhibits a very similar fold to that seen in the spikes of 
the tombusviruses. These structural features suggest MrNV to be classified into a new genus, 
Gammanodavirus, in the family of Nodaviridae.  
 
Keywords: Macrobrachium rosenbergii nodavirus, Gammanodavirus, Nodaviridae, giant 
freshwater prawn, cryo-electron microscopy 
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Ageing is a process characterized by the progressive loss of tissue and organ function. The 
oxidative stress theory of ageing is based on the hypothesis that age-associated functional 
losses are due to the accumulation of reactive oxygen and nitrogen species (RONS)-induced 
damages. At the same time, oxidative stress is involved in several age-related conditions such 
as cardiovascular diseases, chronic obstructive pulmonary disease, chronic kidney disease, 
neurodegenerative diseases, and cancer, including sarcopenia and frailty. Thus, antioxidants 
could positively delay ageing and affect the natural history of several age-related diseases, but 
further investigation is needed to evaluate the real efficacy of these interventions. In our study, 
we identified the molecular changes that occur with cellular senescence or cellular ageing in 
human diploid fibroblasts (HDFs) and myoblasts followed by determination of the molecular 
mechanisms of antioxidants such as palm tocotrienols, alpha-tocopherol, Piper betle and 
Chlorella vulgaris in delaying cellular senescence. An in vitro model of Alzheimer’s disease 
was also developed in an attempt to elucidate the mechanism of antioxidants in preventing 
neurodegenerative diseases. Our results showed that antioxidants such as tocotrienols, alpha-
tocopherol, Piper betle and Chlorella vulgaris delay cellular senescence by compensating the 
role of antioxidant enzymes, reducing damaged DNA and reversing cell cycle arrest besides 
restoring telomere length and telomerase activity. Antioxidants were also found to enhance 
collagen synthesis, inhibit collagen degradation and melanogenesis. Our differential gene 
expression and proteomic studies revealed that several biological processes were altered in 
cellular senescence which were modulated by antioxidants treatment. Several senescence-
associated microRNAs (SA-miRNAs) such as miR-24, miR-34a, miR-20a and miR-449a were 
found to be differentially expressed during cellular senescence which were also modulated by 
antioxidants. The alterations in genes, proteins and microRNAs expression in cellular 
senescence which were modulated by antioxidants supplementation indicating the role of 
antioxidants in delaying cellular senescence. In the in vitro model of Alzheimer’s disease, we 
found that high level of amyloid-beta (Aβ) affects several mitochondrial functions and this 
effect was more severe in the presence of amyloid precursor protein (APP) mutation. However, 
treatment with antioxidants such as tocopherol isomers restored mitochondrial function thus, 
delays the progression of Alzheimer’s disease.  
 
Keywords: Cellular senescence, telomere, genes and proteins expression, SA-miRNAs, 
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Natural selection is the key driving force for all evolutionary and adaptation processes. It is a 
process to improve the fitness of reproduction against environmental exposure by preserving 
the beneficial traits and sweeping off the unfavorable ones. That means, alleles expressing traits 
with better adaptation capability tend to increase in frequencies over generations and preserved 
in a population. Malaria has undoubtedly been one of the longest and strongest known 
evolutionary pressures on human genome, giving rise to common Mendelian disorders 
particularly to sickle cell anemia, G6PD deficiency and thalassemia that paradoxically protects 
against plasmodium invasion. In addition to the range of genetic alterations influencing 
erythrocyte phenotypes, malaria resistance can arise through other biological mechanisms, for 
instance altering the regulation of oxidative stress from parasitic invasion. Possibly owing to 
different environmental exposure and population history, different populations have been 
convergently co-evolved in response to malaria. For example, Plasmodium vivax infections 
have given rise to the Duffy-negative blood group that is common in Africa but absent entirely 
in Asia; whereas G6PD deficiency is high among the Southeast Asian. In this presentation, I 
shall share with you some recent updates on the work that my colleagues and I have been doing, 
in tracing the footprints of natural selection of the indigenous populations from Peninsular 
Malaysia and East Malaysia (i.e Borneo). Living in the tropical rainforest environment, the 
indigenous populations of Peninsular Malaysia namely the Orang Asli and the native Sabahan 
have been routinely exposed to malaria infection. The rise of the sea level during Holocene 
period split the Borneo island from the current Asia mainland, thus isolated the ancestors of 
the native Sabahan from the Orang Asli. Subsequently different demographic histories between 
the two populations had resulted in exposure of different adaptations against malaria, therefore 
yielded differential signatures of positive selection in response to malaria infection between 
Orang Asli and native Sabahan. In summary, the understanding of classical genetics and 
evolutionary process has important implications to the fundamentals of disease mechanisms, 
physiology and epidemiology. 
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Bone marrow hosts at least 2 types of stem cells, viz. haemopoietic and non-haemopoietic stem 
cells. Haemopoietic stem cells have been used as therapeutic stem cells for more than five 
decades and are considered mainstream medicine, used principally for the treatment of blood 
diseases. The other stem cells, the obscure non-haemopoietic stem cells, also known as 
mesenchymal stem cells or mesenchymal stromal cells (MSC), have received considerable 
attention for the last two decades. 
MSC are first accidentally discovered in the bone marrow by Friedenstein in the late 70s. It 
was forgotten until renewed interest was showered on these cells. Since then, these cells have 
been isolated from many organs. The common sources are bone marrow, umbilical cord and 
adipose tissues. The International Society for Cell & Gene Therapy (ISCT) had formulated 
minimal criteria for their characterisation in 2006. In the last twelve years saw exponential 
increase in both pre-clinical and clinical studies in MSC. In fact, MSC have now been 
registered as mainstream medicine for defined medical indications such as Graft versus Host 
Disease and Inflammatory Bowel Diseases. 
MSC can be isolated in large number from Wharton’s Jelly of the umbilical cord. MSC from 
various sources have been investigated in many medical disorders and promising areas include 
cardiomyopathy, stroke, osteoarthritis, critical limb ischemia and autoimmune disorders. 
Initially investigated for autologous use, their immune-privileged properties have led to their 
use in allogeneic situations.  
While the first generation of MSC is fast becoming candidates for mainstream medical uses, 
the next generation of MSC or MSC 2.0 have become favourite candidates for pre-clinical 
studies. MSC 2.0 refers to a range of manipulated products by (i) further differentiation towards 
a certain lineage such as neuronal lineage differentiated products to be used in neurological 
conditions, and (ii) being genetically engineered with cytokines for targeted therapy, knowing 
well that MSC preferentially migrate to inflammatory sites and tumour tissues.  
 
Keywords: Stem cells, mesenchymal stromal cells, targeted therapy, immunotherapy, cell-
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Human placenta plays an essential role in fetal development, in addition to providing oxygen 
and nutrition, and removal of waste material from fetus, it also represents a reserve of 
progenitor/stem cells. Placenta is a feto-maternal organ, comprising of fetal and maternal 
tissues. fetal tissue includes the fetal membrane (amnion epithelium, amnion mesenchyme and 
chorion), chorionic plate (chorionic trophoblasts) and umbilical cord (blood, vascular 
endothelial cells and Wharton jelly). Maternal tissue consists of the decidua. Studies showed 
human amnion cells expressed pluripotent stem cells markers namely OCT4, SOX2 and 
Nanog, and can be used to establish a pluripotent stem cell line in-vitro. These cells can be 
differentiated to adipogenic, osteogenic, chondrogenic, neurogenic, myogenic, hepatocyte and 
cardiomyocyte-lineage cells. Cells with pluripotent stem cells characteristic can also be 
isolated from amniotic fluid. In addition to this stem cell characteristic, it also has 
immunomodulatory properties, thus has a tremendous potential in regenerative medicine. 
Furthermore, placenta is easily available without the need of invasive procedure, in contrast to 
other sources of stem cells. It is usually discarded if no further examination is needed. The fetal 
membrane was used in skin grafting for burn and chronic leg ulcer lesions in as early as 1910. 
With better understanding and recognition of different cell populations in placenta, researchers 
are now investigating the potential therapeutic usage based on specific cells in the placenta.  So 
far, clinical trials involving placental stem cells include acute GVHD following allogeneic 
haematopoietic stem cell transplantation, Crohn’s disease, diabetes mellitus, acute myocardial 
infarction, osteogenesis imperfecta, meniscal tears, cirrhosis, ischemic stroke and neurological 
disorders.  
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Colorectal cancer (CRC) is a common malignancy with high mortality rate. 5-fluorouracil (5-
FU) is a standard drug used in CRC treatment. Unfortunately, many patients acquire resistance 
to chemotherapies, highlighting the need to explore novel agents for use as adjuncts. Targeted 
therapies are revolutionized agents that block specific molecules to hamper tumour progression 
without harming healthy tissues. Sirtuins (SIRTs) are NAD+ -dependent class III histone 
deacetylases (HDACs). Modulation of SIRT1/SIRT2 have been suggested for the treatment of 
cancer. We have recently synthesised a novel patent pending sirtuin inhibitor (BZD9L1) with 
demonstrated anti-proliferative activities in CRC. This study aims to investigate the mode of 
action of BZD9L1 either as a standalone or in combination with 5-FU in colorectal cancer cells. 
HCT116 and HT29 cell proliferation was assessed using CyQuant assay (Life Technologies) 
post treatment with BZD9L1 and/or 5-FU. Apoptotic cell death and cell cycle were assayed 
through annexin V/ propidum iodide staining by flow cytometry. BZD9L1 reduced the viability 
of HCT 116 and HT-29 cells but displayed minimal effect on normal human colon epithelial 
CCD841 CoN cells. The novel compound also significantly inhibited cell migration in both 
colorectal cancer cell lines. However, BZD9L1 had no effect on cell cycle distribution. 
BZD9L1 promoted apoptosis in both colorectal cancer cells. When combined with 5-FU, 
BZD9L1 synergistically reduced the cell viability of HCT116 cells compared to single 
treatment of either one, but not in HT29. This was demonstrated to be through induction of 
apoptosis and cell cycle arrest. On its own, BZD9L1 exhibited anti-cancer activities as a 
cytotoxic drug that mediates apoptotic cell death in CRC. However, its potency varies in 
colorectal cancer with different mutation profiles, thus this needs to be further studied. Its high 
selectivity towards CRC cells compared to normal cells suggests that BZD9L1 could be a 
promising therapeutic strategy in the treatment of colorectal cancer. 
 
Keywords: Sirtuin, Colorectal cancer, Targeted therapy 
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Dengue virus (DENV) is one of the most prevalent arthropod-borne pathogens of the 
Flaviviridae family and causes a spectrum of disease severity, from asymptomatic infection or 
mild fever to potentially fatal hemorrhagic fever or shock syndrome. It is a global health 
concern with an estimated 390 million people infected annually, 96 million being symptomatic.  
There is currently no clinically approved anti-viral for this disease whilst the recently licensed 
dengue vaccine is not sufficiently cross–protective across the four DENV serotypes. DENV 
non–structural protein 5 (NS5) encodes an RNA–dependent RNA polymerase (RdRp), an 
important drug target that is responsible for viral RNA synthesis and essential for viral 
replication.  To identify novel NS5 RdRp inhibitors, we performed (i) fragment-based 
screening by X–Ray crystallography with NS5 RdRp protein and (ii) custom design and 
synthesis of nucleoside inhibitors. The approaches taken in these explorations to achieve potent 
and selective DENV NS5 RdRp inhibitors will be discussed.  
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Background: Major depression is the most common psychiatric disorder and is predicted to 
become the second leading cause of disability worldwide by 2020. Depression can be treated 
effectively by medication, usually targeting the serotonergic system, and/or by psychotherapy. 
Nevertheless, approximately 20% of patients failed to respond to these standard therapies and 
nearly 60% of patients did not achieve adequate response. In view of patients who remained 
severely depressed despite trial-and-error combinations of medication and psychotherapy, we 
investigated the potential role of deep brain stimulation to alleviate depressive-like behaviors 
and their putative mechanisms in preclinical animal models. 
Methods: Animals were implanted with platinum-iridium stimulating electrodes in the 
Prelimbic cortex, and they were behaviorally tested for mood- and anxiety-related, as well as 
hippocampal-dependent memory tests. For elucidation of antidepressant-like mechanisms, the 
hippocampal neuroplasticity- and/or orexin-mediated signaling, as well as midbrain 
monoaminergic effects of stimulation were investigated using a combination of 
neuromodulation, histochemistry, electrophysiology, and chemogenetics/biochemical 
approaches.   
Results: Our results demonstrated that stimulation of the Prelimbic cortex induced significant 
antidepressant-like activities and memory enhancement in animal models of depression and 
aged-related dementia, respectively. For hippocampal neuroplasticity, we found a remarkable 
increase of neural progenitors, surviving BrdU-positive cells, and dendritic arborization after 
Prelimbic cortical stimulation as compared to the non-stimulated sham. Interestingly, we 
showed that Prelimbic cortical stimulation rescued the stress-induced dopaminergic 
neurodegeneration in the ventral tegmental area and dorsal raphe nucleus of animal model with 
vulnerability to stress-induced depression. To confirm this finding, our reversal experiments 
with bilateral 6-hydroxydopamine lesions, revealed the specific dopaminergic-dependent and 
-independent mechanisms of Prelimbic cortical stimulation-induced antidepressant-like 
effects. Finally, using c-Fos-immunoreactivity and electrophysiological approaches, we 
showed that stimulation evoked a specific activation pathway within the neurocircuitry of 
depression that associated with the midbrain monoaminergic system which linked to 
depression.  
Conclusion: Our overall findings suggested that the antidepressant-like and memory 
enhancement mechanisms of Prelimbic cortical stimulation were possibly mediated by the 
hippocampal neuroplasticity and the midbrain monoaminergic neurotransmission systems in 
animal models of stress-induced depression and aged-related dementia.  
 
Keywords: Electrical stimulation, antidepressant, memory enhancement, Prelimbic cortex, 
neuroplasticity.  
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Glycogen is a branched polymer of glucose that is synthesized by glycogen synthase (GS) and 
acts as an energy reservoir. In the brain, it is present at concentrations much lower than those 
found in muscle or liver. Although it has traditionally been accepted that brain glycogen is 
restricted to astrocytes, a growing body of evidence demonstrates that neurons have an active 
glycogen metabolism that contributes to their different functions. Thanks to research into 
Lafora disease (LD), glycogen has regained relevance as a key player in brain function. 
LD is a rare genetic condition that affects children. It is characterized by epileptic seizures and 
neurodegeneration, and it develops rapidly until finally causing death. LD is an autosomal 
recessive disorder caused by mutations of either laforin (a phosphatase with a carbohydrate 
binding domain) or malin (an E3 ubiquitin ligase). A hallmark of this disease is the 
accumulation of polyglucosan bodies formed by aberrant glycogen aggregates, called Lafora 
bodies (LBs). The abolition of GS prevents the development of LD, thereby indicating that LBs 
underlie this condition. Therefore blocking GS emerges as a promising target for the treatment 
of LD. 
Although it was initially accepted that LBs were essentially neuronal, it is now evident that 
astrocytes also accumulate polyglucosan aggregates in LD. However, the appearance of these 
deposits differs from those observed in neurons. In addition, they can be differentiated by 
distinct markers. Of note, the astrocytic deposits in LD models show remarkable similarities to 
corpora amylacea, a type of polyglucosan aggregate observed in aged humans and mice. The 
relative contribution of these two types of LBs to the pathology of LD is now the focus of 
research efforts.   
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Our bodies are under constant attack from potentially pathogenic bacteria and viruses in our 
surroundings. In order to cause disease, such microorganisms must enter the human host, bind 
to and invade specific cell types, and grow and replicate. Some pathogens make us sick by 
hijacking the host cellular machinery. For example, dengue virus is responsible for infecting 
hundreds of millions worldwide per year, and propagates dengue haemorrhagic fever and shock 
syndrome through a process known as antibody-dependent enhancement. In order to fill 
existing gaps in our molecular understanding of the viral life cycle, we have been integrating 
structural, biophysical, and genomic experiments with multiscale modelling, towards the 
“virtual dengue virus”, and recently combined cryo-electron microscopy and simulation data 
to identify how virus particles interact with antibodies to modulate or even facilitate infectivity, 
with important consequences for vaccine development. Other pathogens release toxins, and 
these can also make us ill through interactions with our immune system. For example, Toll-
like receptors (TLRs) are part of the first line of innate host defence, detecting a broad range 
of pathogen-associated molecules, but excessive TLR activation can lead to sepsis, a condition 
that kills millions of people each year. To better understand this process, we have developed 
computational models to trace in molecular detail the cascade associated with transfer of 
endotoxins from the bacterial surfaces to host receptors. We have also leveraged these models, 
to establish previously undisclosed modes of action of anti-endotoxic peptides that occur 
naturally during wound healing. Collectively, our work is unravelling the key determinants 
governing host-pathogen interactions, and should help towards the search for novel 
therapeutics to tackle ongoing issues of antimicrobial resistance. 
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Until recently biological interactions could only be studied through painstakingly solved 
accurate crystal structures, low confidence predictions of binding sites and far-from-
experimental reality molecular simulations of a limited number of proteins. A huge data surge 
from genes expression microarrays, ChIP-Seq, DNAse-Seq, Chromatin conformation capture, 
HiC and other high throughput techniques is rapidly changing this scenario and calling for a 
more practical way of making sense of biological events. We have been developing novel 
methods to perform genome-wide and cross-platform global analysis of these data sets, leading 
upto fascinating biological hypothesis on multiple scales of studying life’s processes. Our 
analyses have unraveled a role for distal flanking regions of transcription factor binding sites 
in general and cell-specific activities. We have also discovered interplay between amino acid 
sequence and gene expression in determining biological functions such as DNA-binding. A 
minimal transcriptome, allowing better genotyping, faster data searches and more accurate 
estimates of biological function can be made using the techniques developed and adopted in 
our laboratory. 
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Platelet-leukocyte interaction amplifies inflammatory reactions, but underlying mechanism is still 
unclear. CLEC5A (C-type lectin domain family 5, member A) is a spleen tyrosine kinase-coupled 
C-type lectin receptor (Syk-CLR) abundantly expressed in leukocytes, and acts as a pattern 
recognition receptor to members of flaviviruses (including dengue virus, Japanese encephalitis 
virus, Zika virus) and type A influenza viruses (IAVs, including H1N1, H5N1, and H7N9). 
Recently, we further found that CLEC5A associated with TLR2, and CLEC5A/TLR2 
heterocomplex was co-activated by bacteria. The present study is to further investigate the role of 
CLEC5A/TLR2 in the pathogenesis of dengue virus- and H5N1-induced systemic inflammation 
and lethality, and test the possibility to attenuate inflammation and reduce lethality via blockade 
of CLEC5A/TLR2. To address this question, wild type and knockout mice (clec5a-/-, tlr2-/-, clec5a 

-/-/tlr2-/-) were incubated with DV and H5N1 IAV, respectively, in the presence or absence of 
platelets. The harvested EVs were used to induce neutrophil extracellular traps (NET) formation 
and proinflammatory cytokine release. We further compared the susceptibility of clec5a-/-, tlr2-/-, 
clec5a -/-/tlr2-/- mice to DV- and IAV-induced inflammation and lethality in mice model. We found 
that Viruses-induced EVs (exosomes and microvesicles) were capable of enhancing NET 
formation and proinflammatory cytokine release via CLEC5A and TLR2. In addition, antagonistic 
anti-CLEC5A and anti-TLR2 mAbs attenuated systemic inflammation and reduced lethality. Thus, 
bi-specific antagonistic mAb against CLEC5A and TLR2 is a promising therapeutic agent to 
protect host from virus-induced severe inflammation and lethality.   
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Plasmodium vivax is the most widespread relapsing human malaria and preferentially invades 
young red blood cells called reticulocytes. Invasion of reticulocytes by P. vivax is mediated by 
the host-pathogen interaction between human Transferrin receptor 1 (TfR1) and the parasite 
adhesin P. vivax reticulocyte binding protein 2b (PvRBP2b). Longitudinal cohort studies show 
that individuals naturally infected with P. vivax develop antibodies against PvRBP2b that are 
correlated with protection against clinical disease. To characterize the function of PvRBP2b 
naturally acquired human antibodies, we sequenced 289 antibody genes from PvRBP2b 
specific memory B cells isolated from two P. vivax infected Cambodian individuals, and 
recombinantly expressed a panel of human monoclonal antibodies from each of the largest 
clonal groups. Several anti-PvRBP2b human antibodies blocked PvRBP2b binding to the 
surface of reticulocytes and inhibited complex formation with TfR1. Mapping studies showed 
that while the human antibodies mapped to several regions within PvRBP2b, most of the 
inhibitory antibodies bound to the N-terminal domain. Crystal structures of inhibitory human 
antibody fragments in complex with PvRBP2b revealed novel epitopes compared to previously 
characterised anti-PvRBP2b mouse monoclonal antibodies that block P. vivax invasion into 
reticulocytes. In addition, these crystal structures show that antibodies exert their blocking 
activity by binding PvRBP2b resulting in steric hindrance with the reticulocyte membrane or 
by directly binding to the sites involved in both TfR1 or Tf interaction. Combining the fine 
mapping of the inhibitory epitopes by crystallography with field polymorphism data from 
hundreds of P. vivax field isolates, we will examine the effect of these polymorphisms on the 
binding of the inhibitory antibodies. We show that naturally acquired human antibodies to the 
critical parasite adhesin PvRBP2b have functionally blocking abilities and these results will 
contribute to the rational design of a next generation P. vivax malaria vaccine. 
 
Keywords: malaria, vivax, host-pathogen interactions, parasite invasion, antibodies 
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Beta-lactam antibiotics such as penicillin and amoxicillin are the most commonly used drugs 
against bacterial infections. However, beta-lactams remain completely ineffective in killing 
tuberculosis (TB) causing bacteria, Mycobacterium tuberculosis (Mtb). This is because Mtb 
inherently produce an enzyme called beta-lactamase, which breaks down beta-lactams and 
makes the drug ineffective against TB disease. One way to overcome this is by using the beta-
lactams in combination with an inhibitor of beta-lactamase enzyme. Clavulanic acid is one such 
inhibitor, which when combined with a beta-lactam antibiotic (amoxicillin), commonly sold 
under the brand name Augmentin, effectively targets Mtb. However, the exact mechanism of 
how Augmentin kills Mtb and how bacteria can develop resistance against Augmentin was not 
known. Using network based, biochemical, redox biosensor, and genetic strategies, we first 
examined how bacteria sense the presence of Augmentin. We found that Mtb produces sub-
lethal amount of reactive oxygen species (ROS) upon seeing Augmentin. The ROS acts as an 
indicator of danger, to which Mtb needs to mount a defense response. This defense is through 
a protein called WhiB4, which senses the ROS signal and increased the production of beta-
lactamase enzyme and antioxidants. Beta-lactamase breaks down the Beta-lactam part of 
Augmentin and antioxidants detoxify ROS produced upon drug exposure. Both beta-lactamase 
and antioxidant together contribute to resistance against Augmentin. Based on these findings 
we demonstrated that it is possible to kill drug-resistant Mtb by simply changing the levels of 
the regulator, WhiB4, and/or increasing the ROS levels inside the bacteria. The excessive ROS 
inside the bacteria will help in killing the drug-resistant TB bacteria.  
 
Keywords: Beta-lactamase, Antioxidants, Tuberculosis, Network Biology, Redox 
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Transcription is one of the most fundamental and important processes of gene expression 
regulation, as the genetic information is directly read from DNA. Transcriptional regulation is 
highly dynamic and dependent upon external stimuli such as environmental stresses, as well as 
developmental signals. Despite a large body of knowledge on this fundamental mechanism to 
date, our understanding on gene expression dynamics is far from being comprehensive, partly 
due to the lack of power to study at the genome-wide scale, and low spatial and temporal 
resolutions. I will first give an overview of our recent and ongoing studies that employ high-
throughput molecular biology techniques namely RNA-seq and ChIP-seq, to investigate 
transcriptomic profiles and characteristics of DNA-binding proteins across yeast and plant 
genomes. In spite of a large amount of useful data being produced, most existing “omic” 
methods do not have sufficient resolution to dissect transcriptional variations in heterogeneous 
populations of cells, such as in stem cell differentiation and development, and in cancers. I will 
describe our latest progress on implementing the new single-cell transcriptomic techniques to 
map out cellular diversity, using human and mouse immune cells as models. 
 
Keywords: Systems Biology, Regulation of Gene Expression, Single-cell Transcriptomics 
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Overproduction of prostaglandin E2 (PGE2) has been associated with increased tumor cell 
proliferation, invasiveness and metastasis as well as resistance to apoptosis.  15-Keto-
prostaglandin E2 (15-keto-PGE2), a product formed from 15-hydroxyprostaglandin 
dehydrogenase-catalyzed oxidation of PGE2, has recently been shown to have anti-
inflammatory and anticarcinogenic activities. In this study, we observed that 15-keto-PGE2 
suppressed the phosphorylation, dimerization and nuclear translocation of signal transducer 
and activator of transcription 3 (STAT3) that is constitutively activated in human mammary 
epithelial cells transfected with H-ras (MCF10A-ras). 15-Keto-PGE2 inhibited the migration 
and clonogenicity of MCF10A-ras cells. In addition, subcutaneous injection of 15-keto-PGE2 
attenuated xenograft tumor growth induced by breast cancer MDA-MB-231 cells and 
decreased phosphorylation of STAT3. However, a non-electrophilic analogue, 13,14-dihydro-
15-keto-PGE2 which lacks the a,b-unsaturated carbonyl moiety present in 15-keto-PGE2 
failed to inhibit STAT3 signaling and was unable to suppress the growth and transformation 
of MCF10A-ras cells. These findings suggest that the a,b-unsaturated carbonyl moiety of 15-
keto-PGE2 is essential for its suppression of STAT3 signaling. STAT3 has several cysteine 
residues in its activation sites. We observed that the thiol reducing agent, dithiothreitol 
abrogated 15-keto-PGE2-induced STAT3 inactivation and disrupted the direct interaction 
between 15-keto-PGE2 and STAT3. Furthermore, a molecular docking analysis suggested that 
Cys251 and Cys259 residues of STAT3 could be preferential binding sites for this lipid mediator. 
Mass spectral analysis revealed the covalent modification of recombinant STAT3 by 15-keto-
PGE2 at the Cys259. Taken together, thiol modification of STAT3 by 15-keto-PGE2 inhibits 
STAT3 activation which may account for its suppression of breast cancer cell proliferation 
and progression. 
 
Keywords: Breast cancer, 15-Hydroxyprostaglandin dehydrogenase, 15-Keto-prostaglandin 
E2, STAT3, Thiol modification, MCF10A-ras cells, MDA-MB-231 xenografts 
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Many of natural products used in the traditional folk medicine now represent a principal 
component of the modern pharmaceuticals as well. In reality, drugs derived from natural 
product resources, especially those in plant kingdom, are of immense importance in terms of 
their potential applications for the management of a multiplicity of human disorders. A wide 
array of modern drugs included in the international pharmacopoeia have an origin in 
ethnopharmacology and traditional herbal medicine. Numerous plant extracts and their 
ingredients have unique pharmacological activities, such as anti-inflammatory, anti-diabetic, 
anti-carcinogenic, vasodilatory, anti-bacterial, anti-viral, anticonvulsant, sedative and 
antipyretic effects. However, very few randomized-controlled studies have been carried out to 
precisely evaluate their therapeutic efficacy and safety. Nonetheless, for some of the botanical 
materials, there are relatively well-organized database available describing the therapeutic 
potential, and their active ingredients can be tested by exploiting modern scientific methods. 
In the early days of pharmacology, therapeutic drugs were often discovered incidentally from 
medicinal plants as part of folk remedy. These desirable accidental discoveries are referred to 
as drug serendipity. There are many examples of medicinal plants and their constituents that 
have provided serendipitous bedside observations. A trans-disciplinary endeavor called 
‘reverse pharmacology’ can reduce three major bottlenecks-cost, time, and toxicity-frequently 
encountered in conventional drug development. Reverse pharmacology offers a major 
paradigm shift in drug discovery. Traditional knowledge and clinical observations, combined 
with powerful modern technologies revolutionize the whole process of drug discovery, design 
and development. 
 
Keywords: Medicinal plants, Natural product drug development, Phytochemicals, Reverse 
pharmacology, Traditional medicine 
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The lecturer will share his experience in inventing and developing two series of new drugs. 
Both sets of the novel ideas came quite suddenly, but developing the ideas to applications have 
become his life-long pursuits. The program on targeting the IgE pathway started in 1987 in 
Tanox, Inc. in Houston, Texas, which he cofounded. The T-E program started in 2014 and is 
on way to active development in Immunwork, Inc. in Taipei, which he also founded.  
 

1. Antibodies targeting the IgE pathway for the treatment of patients with severe allergic 
asthma, chronic spontaneous urticaria and other IgE-mediated diseases. The set of 
antibody drugs include talizumab and omalizumab (Xolair) and anti-CemX antibodies. 
Xolair, which generated sales of about US$3 billion in 2018, has helped several 
hundreds of thousands severe patients worldwide. The clinical studies of these new 
drugs in human patients help to understand IgE and B cell immunology, pathological 
mechanisms of various diseases, and pharmacological mechanisms of the drugs. 

2. Various “T-E pharmaceuticals” for the potential treatment of patients with several types 
of cancer, autoimmune diseases, diabetes, and others. The T-E molecules contain both 
targeting (T) and effector (E) moieties for achieving enhanced efficacy and decreased 
toxicity. Five product candidates are planned to advance to preclinical studies and Phase 
I clinical trials in the next 2 years.  

 
New drug development is a very lengthy process. While the path is dotted with numerous 
adverse surprises and major setbacks, the hard work is enlightened by the hopes that the drugs 
under development may be ultimately developed and can help patients. 
 
Keywords: anti-IgE, T-E drugs, asthma, cancer, Immunwork 

 
 

 
  



27TH FAOBMB & 44TH ANNUAL MSBMB CONFERENCE 2019 KUALA LUMPUR 

 

 63 

CS15-S4 
 

AN EXPLORATION OF CRISPR RESEARCH AND ITS IMPACT BEYOND THE 
WORLD OF RESEARCH 

 
SARAH HUGGETT* 

 
Research Networks, Elsevier, 3 Killiney Road #08-01, Winsland House I, Singapore 239519, 

Singapore 
 

*Corresponding author: s.huggett@elsevier.com 
 

CRISPR (Clustered Regularly Interspaced Short Palindromic Repeat) is an efficient and 
reliable gene-editing technique that enables precise changes to the genome of living cells in a 
cost-effective way. In recent years, the methodology has become increasingly popular, 
resulting in the fast growth of research publications on the topic: in 2014 there were over 600, 
by 2018, there were over 3,800, representing a Compound Annual Growth Rate of 57%. These 
publications tend to have high citation impact at more than twice the world average. But beyond 
the scholarly sphere, what are the impacts of CRISPR? In this presentation, I explore other 
dimensions of the dissemination of CRISPR research, such as online usage and readership, 
media and social media mentions, clinical guidelines, and patenting activity. These are 
indicative of the economic and societal impact of CRISPR research. 
 
Keywords: CRISPR, bibliometrics, scientometrics, altmetrics, impact 
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Artemisinin (-based) combination therapies (ACT) are the frontline regimen for the treatment 
of uncomplicated malaria, recommended by WHO. However, the rapid emergence of 
artemisinin-resistance is a severe public health concern. Clinically, resistant parasites display 
prolonged persistence in the peripheral blood and a delay in clearance following the drug 
exposure. We have previously shown that an elevation of phosphatidylinositol-3-phosphate 
(PI3P) can induce resistance in blood stage P. falciparum. Further, the resistant parasites have 
also been reported to display an altered proteostatic mechanism via unfolded protein response 
(UPR) that may diminish artemisinin-induced toxic proteopathy. However, the link between 
PI3P and the parasite UPR remain unknown, although both are conferred by mutation in 
PfKelch13. We have now identified PfKelch13 concentrates at PI3P-enriched tubules/vesicles 
at the parasite’s endoplasmic reticulum (ER) in infected red cells, by cryoimmunoelectron 
microscopy. At these sites, PfKelch13 colocalizes and copurifies with the major virulence 
adhesin PfEMP1 and the immunopurified PfEMP1-PfKelch13 proteome reveals 
comprehensive enrichment in multiple proteostasis systems of protein export, quality control, 
and folding in the ER and cytoplasm and UPR. Transgenic parasites with elevated PI3P levels 
in the absence of PfKelch13 mutations also induces resistance and yields similar  proteostasis 
components. A dominant resistance mutation PfKelch13-C580Y quantitatively increased PI3P 
tubules/vesicles, exporting them throughout the parasite and the red cell. These results 
implicate a key role played by PI3P-vesicle amplification in the induction of artemisinin 
resistance. Using chemical inhibitors and fluorescence microscopy, we also show 
thatalterations in PfEMP1 export to the red cell and cytoadherence of infected cells to a host 
endothelial receptor are features of multiple PfKelch13 mutants. Together these data suggest 
that amplified PI3P vesicles disseminate widespread proteostatic capacity that may neutralize 
artemisinins toxic proteopathy and implicate a role for the host red cell in artemisinin 
resistance. The mechanistic insights generated will have an impact on malaria drug 
development. 
Keywords: Plasmodium, falciparum Artemisinin, resistance, proteopathy 
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Invasive phenotype and chemoresistance represent major hurdles in cancer treatment and 
remission and are largely responsible for relapse and failed treatment outcomes. These cancer 
hallmarks are beginning to be understood more clearly with the functional elucidation of 
exosomes and tunneling nanotubes. Exosomes are membrane-bound nanovesicles secreted by 
both normal and cancer cells into the peripheral circulation. In cancer, their cargo may be 
delivered to distant locations to prepare a new niche for metastatic spread. Tunneling nanotubes 
(TNTs), on the other hand, are thin, actin-based intercellular bridges that allow passage of 
organelles, plasma membrane components, and cytoplasmic molecules between connected 
cells. In these studies, the role of exosomal sorting of long noncoding RNAs (lncRNAs) 
implicated in cellular proliferation, migration and chemoresistance in lung and colorectal 
cancer is examined. Exosomes from A549 lung adenocarcinoma cells were isolated and 
characterized by transmission electron microscopy and western blot analysis. RT-qPCR 
analysis show some lncRNAs are either preferentially retained in the cells (LUCAT1, MEG3) 
or packaged into exosomes (CCAT2, CARLo5, BANCR, TUG1). KRAS mutations, the most 
common molecular aberration in lung cancer, strongly influenced cargo loading. Analysis of 
the exosome transcriptome in these cells is underway. In HCT116 cells, the lncRNA CRNDE 
is also selectively packaged into exosomes and was shown to instigate programs of stemness, 
chemoresistance, proliferation, and metastasis. Extensive tunneling nanotubes, on the other 
hand, were consistently observed in cigarette smoke-exposed (CSE) A549 cells wherein the 
lncRNA LUCAT1 is upregulated, compared to controls. These were correlated with a more 
disorganized cytoskeletal architecture wherein globular actin accumulated at the cell periphery 
- a positive indicator for motility. It is recommended that these smoke-exposed cells be studied 
in terms of their resistance to chemotherapeutic drugs such as doxorubicin as CSE-induced 
LUCAT1 expression may potentially account for aggressive lung carcinomas that do not 
respond to treatment. Lastly, the role of tunneling nanotubes (TNTs) in lung cancer progression 
could be further explored as TNT-mediated mitochondrial transfer may account for the 
detoxification of A549 lung cancer cells when exposed to cigarette smoke. 
 
Keywords: exosomes, tunneling nanotubes, cancer, chemoresistance, lncRNA 
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Asian, who make up the large proportion of the world population, are facing up to 50% increase 
in breast cancer incidence by 2035. One of the challenges of breast cancer control in Asia is 
poor survival due to late stage presentation. Notably, the five-year survival rate in most Asia 
countries can go down to as low as 49%, comparing to 89% in western countries. While 
persistent effort in finding the cure for cancer patients is crucial, establishing a strong cancer 
control plan that emphasize on prevention and early detection is of paramount important. 
Advances in genetic technologies have enabled for comprehensive genetic profiling for 
assessing risk of breast cancer. It has been shown that risk prediction models that take into 
account breast cancer susceptibility genetic markers can be useful for identifying women who 
are at higher risk of developing the disease for targeted screening. This is particularly useful 
for Asian countries where, in the absence of population-based mammography screening, 
targeted screening is the cost-effective alternative approach to reducing breast cancer mortality. 
However, these risk prediction models primarily target women of European ancestry. The 
presentation will describe the efforts and challenges in developing the breast cancer risk 
assessment tool for Asian population. 
 
Keywords: Breast cancer, risk prediction, genetic risk scores 
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Objectives: Recent advancement in next-generation sequencing has enabled the delineation of 
comprehensive genomic and epigenomic landscape of cancer, uncovering the genetic and 
pathway alterations that drive cancer development. However, there is still a significant gap 
between translating these findings to identifying new therapies that would be efficacious in the 
clinic. Lately, the use of functional genetic screen in identifying essential genes that govern the 
survival of cancer has emerged as a robust means of identifying druggable targets that can be 
developed into efficacious therapies. Using these genome-wide CRISPR-Cas9 knockout 
screens, we aimed to identify the genetic vulnerabilities of OSCC.  
Materials and Methods: Twenty-one OSCC cell lines representative of the genomic 
heterogeneity of OSCC were subjected to genome-wide CRISPR-Cas9 knockout screening 
using the human sgRNA library v1 (Yusa Lab). Post-screening, genomic DNA was extracted 
from the cells and subjected to deep sequencing to quantify the abundance of integrated 
sgRNA. Using bioinformatic tools (CRISPRcleanR and MAGeCK), significantly depleted 
essential genes and critical pathways were identified for OSCC. Validation was conducted 
using single sgRNA and various in vitro assays.  
Results: After filtering out core fitness essential genes, we identified 918 genes to be essential 
in at least one OSCC cell line. The most enriched pathways include transcription factors and 
protein kinases, both of which have shown to be targets of approved cancer therapies. Among 
these genes and pathways, YAP1 and WWTR1 were found to be essential for distinct and 
mostly non-overlapping subset of cell lines. YAP1 and WWTR1 are major effectors of the 
Hippo signaling pathway, where its dysregulation has been implicated in the oncogenesis of 
various malignancies, including OSCC. While traditionally believed to be paralogs with over-
lapping functions, selective depletion of these genes individually enabled the dissection of the 
YAP1/Hippo pathway demonstrating that these genes could have non-compensatory functions. 
Given that this pathway is important in regulating many aspects of cancer development, a better 
understanding of the regulation of the YAP1/Hippo pathway could afford opportunities to 
target this pathway more effectively.   
Conclusions: CRISPR-Cas9 essential screens could complement our understanding of cancer 
genomics by revealing the critical and functional components of cancer pathways. 
 
Keywords: CRISPR-Cas9 essential screens; cancer, YAP1, Hippo  
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Oil palm is the most productive oil crop in the world and is the most traded. While molecular 
markers have been deployed increasingly to understand underlying QTLs for traits of interest, 
most marker discovery programs in oil palm are still based on controlled cross-based QTL 
mapping. This approach is reasonably powerful in detecting major QTLs, but mainly for simple 
traits which may also be specific to the investigated populations. We have completed a GWAS 
study of 7,000 palms using a 200k SNP chip and successfully identified QTL markers for yield 
traits such as oil-to-dry mesocarp ratio (ODM), fresh fruit bunch weight (FFB) and bunch 
number (BNO). A modified genomic selection (GS) approach using a 1k SNP panel optimized 
for total oil yield identified high-yielding palms for commercial planting. Interestingly, a 
significant number of these SNPs did not correspond to key variants of yield component traits 
such as ODM, BNO and FFB. This implies that breeding progress can be further enhanced 
through the selection of more loci besides the traditional yield QTLs, associated with global 
changes in amino acids, energy and sugar metabolites that are indicative of new key source-
drivers for genetic progress in these populations.  However, novel field-scale phenotyping tools 
would need to be developed to facilitate identifying new phenotypes. In 2016, we planted 
18,000 selected palms, namely GenomeSelectTM in a 100 ha trial. We have leveraged on 
improvements in computational image analysis to develop various tools to facilitate large-scale 
field genotyping that includes geotagging and drone-based imaging. This together with our 
improved genome assembly would enable the identification of causal genes for new 
phenotypes with high fidelity. 
 
Keywords: Oil palm, GWAS, Genomic Selection, high yielding, Cloud-based AI 
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Plants are now well established as a platform for molecular farming, a term used to describe 
the use of plants for the synthesis of molecules for pharmaceutical or industrial uses. The 
system is said to be a cheap, fast and convenient method for up-scaling production with less 
concerns also on human pathogen contamination and additionally with the ease of storage of 
production lines. We are exploring and comparing several different plant platforms for the 
production of a chimeric anti-toxoplasma antibody that shows potential of inhibiting the 
invasion of cells by the parasite as a model for the cost effective production of 
biopharmaceuticals.        
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Many conceive the rapid transformation of our world from a techno-centric perspective with 
its main focus on the means of production, in particular, of physical goods. The recent coinage 
of the terms Industry 4.0 and Fourth Industrial Revolution exemplifies this view. In this 
presentation I argue that radical technologies capable of transforming societies, even if they 
are powerful, are only tools that are to be put in the service of human actors in order to meet 
our legitimate needs and to solve our most pressing problems. A human-centric approach puts 
people first, with the development of human knowledge and the attendant human institutions, 
organizational structures and systems as the primary means towards achieving a more balanced 
and sustainable society. Human knowledge takes centre stage, being the primary source of 
innovation that leads to social and economic value creation. Digital technologies in particular 
are life-changing: they enable knowledge to be rapidly and openly developed, shared, 
distributed and effectively applied. Terms popularly used to describe contemporary changes 
such as paradigm shift, disruptive technologies, creative destruction and disruptive innovation 
are explained and put in the proper context of the emerging knowledge society and knowledge 
economy. The principles of knowledge-based development are finally used to address the 
challenges of education, teaching and learning towards nurturing a more progressive, 
harmonious and prosperous society. 
 
Keywords: knowledge economy and society, education, learning, Fourth Industrial 
Revolution, Industry 4.0 
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In academic research institutions, there are various missions for their investigators including 
research in the respective disciplines and education/training of future talents. What kind of 
research, basic or translational, to be conducted is becoming a topic of intense debates. In my 
opinion, curiosity-driven basic research and mission-oriented translational research are like 
two faces of Janus God. If we look at the recent life science Nobel Prize awards, many of them 
are of tremendous impacts on the welfare of mankind. During the past several years, important 
technological platforms or tools have been recognized such as PCR, GFP, cloning, restriction 
enzymes, directed evolution, phage display, cryo-EM, etc., to name a few. However, there were 
also very distinct powerful applications based on fundamental research discoveries, e.g., 
immune checkpoint therapy, monoclonal antibody, stem cells. Here I will use my own 
experience in DNA research to illustrate the interplay between basic research and translational 
research in the wonderland of DNA. In 1979, I discovered the left-handed Z-DNA structure, 
the first major alternative DNA conformation. In pursuit of biological significance of Z-DNA, 
Rich and his colleagues actually discovered some peptide sequences in yeast Z-DNA binding 
proteins, which became useful hydrogel material with commercial applications. I continued to 
discover another unusual DNA conformation, called p-DNA, formed by homo-base paired 
duplex sequences. Surprisingly some proteins can mimic the conformations of B-DNA or Z-
DNA. More DNA mimic proteins are likely to be found. I also discovered how anticancer drugs 
like doxorubicin, nogalamycin, triostine, etc., interact with DNA. Understanding their modes 
of actions now also provides knowledge to design antibody-drug-conjugates. I hope those 
examples may inspire some young scientists to pursue their interest in basic life science and 
yet to keep an open eye on the potential of useful applications for your wonderful discoveries. 
 
Keywords: Z-DNA, structural biology, DNA mimic proteins, drug discovery, antibody-drug-
conjugates   
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A chance is always followed by a choice. Every choice that we make will in turn result in a 
change, be it a change of career path, a change of attitude or a change of life. This talk revolves 
on the importance of seizing available opportunities that come to us by chance and how the 
choices we make now affect the opportunities available in the future. As a woman who is doing 
research for women, I will also share how the fruits of scientific research can help women to 
fight breast cancer by choice and not by chance. 
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As a steward of world research, research information provider, and respected industry leader, 
Elsevier has a responsibility to advance an understanding of the impact of gender diversity in 
research.  Elsevier fully supports the UN’s sustainable development goal 5, ‘Achieve Gender 
Equality and Empower All Women and Girls,’ and the GRC’s Statement of Principles and 
Actions Promoting the Equality and Status of Women in Research and is committed to 
establishing a research framework for addressing gender to help advance policy.  Elsevier can 
draw upon our robust data and analytics expertise to support an evidence-based approach to 
progress in science and improving performance. As part of our ongoing efforts to promote 
gender diversity and advance gender equity using data and an evidence-based approach, 
Elsevier is preparing a new global gender and research report. Our updated report will further 
examine critical gender issues and performance in research through an evidence-based gender 
lens. This new report, which will include quantitative analyses into new areas and themes and 
incorporate a qualitative research study, will focus on: Perceptions of gender equity in research; 
Gender research participation and output; Career progression and gender roles; and Process of 
science. Our original global gender report, Gender in the Global Research Landscape, 
published in 2017, covered 20 years, 12 geographies and 27 subject areas to provide powerful 
evidence-based insight and guidance for intervention and policy development related to gender 
equality and gender research for governments, funders and institutions worldwide. Moreover, 
all of the references used in the report plus many more from the literature are now also in a 
public Mendeley group by the same name, a powerful community resource for anyone to join 
and contribute.  
  
In today’s competitive environment, institutions must increasingly demonstrate the value and 
impact of their research. The rich functionality of Elsevier's Research Intelligence portfolio 
helps you quickly identify expert collaborators from across disciplines, thus facilitating more 
effective and productive partnerships. In this Research Intelligence Fostering Collaboration 
brochure, find how Elsevier's Research Intelligence Solutions can enhance your collaboration 
potential and add value to your research.” 
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Developmental switching of Toxoplasma gondii from its fast replicating tachyzoite to slow 
replicating bradyzoite stage preferentially occurs in skeletal muscle and brain. Interestingly, 
terminally differentiated skeletal muscle cells (SkMCs),i.e.myotubes but not proliferating 
myoblasts support bradyzoite differentiation. However, the factors that drive this stage 
conversion of T. gondii in myotubes remained to be resolved. By analyzing the host cell 
metabolome, we have identified candidates that might regulate bradyzoite differentiation in 
SkMCs. GC-MS analyses of uninfected and T. gondii-infected myotubes and myoblasts after 
labeling with13C-glucose indicated an increased pentose phosphate pathway (PPP) activity in 
myoblasts whereas myotubes preferentially fueled the tricarboxylic acid (TCA) cycle by 
anaplerotic reactions. Inhibition of the PPP using the glucose-6-phosphate dehydrogenase 
inhibitor dehydroepiandrosterone upregulated T. gondii bradyzoite antigen (BAG) 1 expression 
in both cell types. In contrast, inhibiting anaplerosis of the TCA cycle by the pyruvate 
carboxylase inhibitor phenylacetic acid only slightly downregulated BAG1 expression in 
myoblasts. Addition of the TCA cycle intermediate analogue dimethyl-α-ketogluterate 
accelerated BAG1 expression in myoblast but not in myotubes. Furthermore, lower PPP 
activity as observed in myotubes led to reduced levels of NADPH and higher NADP+/NADPH 
ratios in myotubes than in myoblasts. Consistent with lower NADPH levels in myotubes, 
reactive oxygen species (ROS) levels were significantly higher in myotubes than in myoblasts. 
Modulation of endogenous ROS using the antioxidant N-acetyl cysteine inhibited T. gondii 
bradyzoite differentiation in both myotubes and myoblasts. Interestingly, inducing ROS in 
myotubes and myoblasts using the oxidants luperox or H2O2 accelerated T. gondii bradyzoite 
differentiation in both cell types. Thus, physiological concentration of endogenous ROS as 
observed in myotubes but not myoblasts might favor T. gondii stage conversion in myotubes. 
Together, these data confirmed that lower PPP activities, higher TCA cycleactivities and 
physiologicalconcentrations of endogenous ROS as observed in mature myotubes can regulate 
T. gondii bradyzoite formation in SkMCs.  
 
Keywords: Toxoplasma gondii, skeletal Muscle, stage conversion, metabolism 
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Due to a high disease incidence and mortality associated with a remarkable loss in annual GDP, 
malaria remains the most important parasitic disease.  Although chemotherapy coupled with 
vector control has reduced malaria disease mortality remarkably, emerging drug resistance 
towards currently used Artemisinin combination therapies warrants the need for novel 
antimalarial therapies. These therapies should not only target the proliferative asexual stages, 
but also the transmissible gametocyte stages of Plasmodium falciparum parasites to block 
transmission of parasites between the host and mosquito.  In addition, novel combination 
therapies should have activity against current field resistant strains to therein slow down the 
rate of resistance formation through targeting novel drug targets within P. falciparum parasites. 
Artemisinins are oxidant-active drugs through their bio-reduction and release of labile oxygen, 
oxidising reduced flavin cofactors of flavin disulphide reductases, which are essential for 
maintenance of redox-homeostasis in P. falciparum parasites.  Using a novel artemisinin 
derivative, artemisone, we showed potent activity against asexual proliferative and sexual 
transmissible gametocyte stages of the parasite.  Albeit with slower kill-kinetics against mature 
stage gametocytes compared to the asexual stages, this pan-reactivity makes these prerequisite 
drugs for blocking transmission of the parasite to the mosquito.   

Furthermore, co-treatment of this compound with a pro-oxidant redox partner drugs such as 
methylene blue (MB) and Naphthoquinone derivatives, showed notable synergism particularly 
against mature gametocyte stages.  Therefore, the induction of oxidative stress by artemisone 
is sustained and even enhanced by the redox cycling action of these partner drugs in mature 
gametocytes. Thus, we show that redox-homeostasis is essential to maintain gametocyte 
viability prior to transmission, making it an ideal and novel drug target in P. falciparum 
parasites.   

Through utilizing these redox-active coupled partner drugs, that are dual-active against the 
proliferative and gametocyte stages, we aim to further develop a novel triple drug combination 
strategy through combining the redox-active drugs with a novel third partner drug with a 
different mechanism of action.  Through this triple drug combination approach it will enable 
the ability to target multiple stages of the parasite’s life-cycle for effective disease treatment, 
blocking of parasite transmission whilst limiting drug resistance formation.   

Keywords: Plasmodium falciparum, artemisinins, gametocytes, oxidative stress, synergism 
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The phenomenon known as Coral Reef bleaching is caused by the loss of symbiotic algae 
known as Zooxanthallae or Symbiodinium from the tissue of coral polyps. This sudden loss is 
triggered by environmental stressors, the most common of which is heat stress. The molecular 
mechanism by which this process occurs is still an active area of research, and we therefore 
carried out a transcriptomics study on free-living Symbiodinium cultures to establish a base-
line understanding of gene expression changes under heat stress. We report that the two most 
highly upregulated of the handful of genes that showed differential expression during heat 
stress in our dataset were annotated as retrotransposons. We subsequently isolated and 
identified four Symbiodinium microadriaticum Ty1-Copia-like (SmTCLs) retrotransposons 
whose expression was found to be upregulated under heat stress. We present evidence to 
suggest that these are full length Long Terminal Repeat (LTR) retrotransposons, and are part 
of a family of retrotransposons that have undergone an evolutionarily recent expansion in copy 
number in the S. microadriaticum genome. 
 
Keywords: Symbiodinium, zooxanthellae, corals, retrotransposon, heat-activated 
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AMP-activated protein kinase (AMPK) is a heterotrimeric αβγ protein that regulates cellular 
energy status in eukaryotic cells with tissue-specific isoform distribution. Small-molecule 
activation of skeletal muscle a2b2 AMPK complexes may prove a valuable treatment strategy 
for type 2 diabetes and insulin resistance. Herein, we report the small-molecule SC4 as a potent, 
direct AMPK activator that preferentially activates a2 complexes and stimulates skeletal 
muscle glucose uptake. In parallel with the term secretagogue, we propose importagogue to 
define a substance that induces or augments cellular uptake of another substance. SC4 triggers 
AMPK cellular 81ignalling in a range of cell types and increases glucose uptake in isolated 
mouse soleus, EDL and epitrochlearis muscles by a purely allosteric mechanism without 
significant changes in T172 phosphorylation or adenine nucleotide ratios. Three-dimensional 
structures of SC4 bound to activated α2β2γ1 and α2β1γ1 complexes reveal binding 
determinants that are lacking in activator 991, in particular a key interaction between the SC4 
imidazopyridine 4’ nitrogen and β2-Asp111, that provide a design paradigm for β2-AMPK 
therapeutics. Furthermore, our identification of the interaction between β2 N-terminal helix 
and AMPK α2 autoinhibitory domain may shed light on regulation of intramolecular AMPK 
signalling with further studies interrogating mechanisms of AMPK drug actions are clearly 
warranted. Altogether, our findings provide a structure-function guide to accelerate 
development of potent, but importantly tissue-specific, b2-AMPK therapeutics. 
Keywords: AMPK, kinase, activator, small molecule, metabolism 
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Isocitrate lyases (ICLs) are enzymes that enable Mycobacterium tuberculosis to use lipids as 
the carbon source by participating in the glyoxylate and methylcitrate cycles. It is established 
that ICLs are essential for the in vivo growth and virulence of M. tuberculosis. However, the 
molecular mechanism of how ICLs regulate carbon flux in M. tuberculosis is not well 
understood. In this talk, we will describe our recent work in the studies of M. tuberculosis ICL 
from structural and mechanistic perspectives, highlighting our recent results that describes a 
novel mechanism to control carbon flux between the tricarboxylic (TCA) and glyoxylate cycles 
through an unprecedented regulatory feature of ICLs. Our work helps solve one of the long-
standing dilemmas in mycobacterial lipid and fatty acid metabolism, and we hope our work 
will inspire the development of the next generation of ICL inhibitors that may be used to treat 
tuberculosis. 
 
Bhusal, R. P.; Bashiri, G.; Kwai, B. X. C.; Sperry, J.; Leung, I. K. H. Targeting Isocitrate Lyase 
for the Treatment of Latent Tuberculosis. Drug Discov. Today 2017, 22, 1008–1016. 
 
Bhusal, R. P.; Patel, K.; Kwai, B. X. C.; Swartjes, A.; Bashiri, G.; Reynisson, J.; Sperry, J.; 
Leung, I. K. H. Development of NMR and Thermal Shift Assays for the Evaluation of 
Mycobacterium tuberculosis Isocitrate Lyase Inhibitors. Med. Chem. Commun. 2017, 8, 2155–
2163. 
 
Keywords: Tuberculosis, isocitrate lyase, TCA cycle, glyoxylate shunt, methylcitrate cycle 
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New genes can arise by duplication and divergence, but there is a fundamental gap in our 
understanding of the relationship between these genes, the evolving proteins they encode, and 
the fitness of the organism. We used crystallography, NMR dynamics, kinetics and mass 
spectrometry to explain all of the molecular innovations that arose during a previous real-time 
evolution experiment.1 In this experiment, the (βα)8 barrel enzyme HisA was under selection 
for two functions (HisA and TrpF), resulting in duplication and divergence of the hisA gene to 
encode TrpF specialists, HisA specialists, and bi-functional generalists. We discovered that 
selection affected enzyme structure and dynamics, and thus substrate preference, 
simultaneously and sequentially. Bi-functionality was associated with two distinct sets of loop 
conformations, each essential for one function. We observed two mechanisms for functional 
specialization: structural stabilization of each loop conformation; and substrate-specific 
adaptation of the active site. Intracellular enzyme performance, calculated as the product of 
catalytic efficiency and relative expression level, was not linearly related to fitness. Instead we 
observed thresholds for each activity, above which further improvements in catalytic efficiency 
had little, if any, effect on growth rate. Our data thus refute a model for ‘diminishing returns’ 
in enzyme evolution.2  
 
Overall, our study showed how beneficial substitutions selected during real-time evolution can 
lead to manifold changes in enzyme function and bacterial fitness. The work emphasized the 
speed at which adaptive evolution can yield enzymes with activities that are sufficiently high 
that they no longer limit the growth of their host organism, and it confirmed the (βα)8 barrel as 
an inherently evolvable protein scaffold.  
 
1. Newton, M.S., et al. (2017). Structural and functional innovations in the real-time evolution of 

new (ba)8 barrel enzymes. Proceedings of the National Academy of Sciences USA, 114, 4727-
4732. 

2. Tokuriki, N., et al. (2012). Diminishing returns and tradeoffs constrain the laboratory evolution of 
an enzyme. Nature Communications, 3, 1257. 

 
Keywords: HisA, TrpF, adaptive evolution, enzyme performance threshold 
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Pyrimethamine (Pyr), an inhibitor of the dihydrofolate reductase (DHFR) enzyme, has been 
used for decades to treat toxoplasmosis caused by Toxoplasma gondii (Tg) infection. However, 
Pyr treatment is effective only at high doses that causes antifolate associated toxicity to 
patients. Therefore, safer alternative treatments are required. In this study, we established a 
simple bacterial surrogate system, TgDKOTolC, and used it for screening BIOTEC antifolates 
against the bifunctional DHFR-thymidylate synthase target (TgDHFR-TS). We found that 
more than 50% of compounds tested are more effective against TgDHFR-TS than Pyr. Several 
of these compounds are also active by enzyme inhibition assay. To understand the binding 
mode of Pyr and selected inhibitors, high resolution X-ray structures of the full-length 
TgDHFR-TS-inhibitor complexes were explored. We found that there is conflict interaction of 
p-chlorophenyl of Pyr with Thr83 of TgDHFR which may deteriorate its binding affinity 
against TgDHFR. For those effective compounds, no such conflict interaction but additional 
electrostatic and hydrophobic interactions in the active site pocket was observed. A unique 
kinked crossover helix was identified in the TgDHFR-TS structure which plays an important 
role in DHFR-TS interdomain interactions. The identification of high-affinity inhibitors of 
TgDHFR-TS and their modes of binding together with the simple screening tools could aid 
development of new effective antifolates for toxoplasmosis treatment.  
 
Keywords: Toxoplasmosis, Dihydrofolate reductase, Antifolate, Bacterial surrogate model 
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The Notch signaling pathway is a highly evolutionarily-conserved cell-cell signaling pathway 
that regulates many events during development. It plays a pivotal role in the regulation of 
fundamental cellular processes, such as cell proliferation, stem cell maintenance, and 
differentiation during embryonic and adult development. However, functions of Notch 
signaling in Aedes aegypti, the major mosquito vector for dengue, are largely unknown. In this 
study, we identified a unique feature of A. aegypti Notch (AaNotch) in the control of the sterile-
like phenotype in female mosquitoes. Silencing AaNotch with a reverse genetic approach 
significantly reduced the fecundity and fertility of the mosquito. Silencing AaNotch also 
resulted in the prevention of micropyle formation, which led to impaired fertilization. In 
addition, JNK phosphorylation (a signaling molecule in the non-canonical Notch signaling 
pathway) was inhibited in the absence of AaNotch. Furthermore, treatment with a JNK 
inhibitor in the mosquito resulted in impaired fecundity and fertility. Taken together, our results 
demonstrate that non-canonical Notch signaling is essential for controlling fertility in the A. 
aegypti mosquito. 
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Intron retention (IR) is a mode of alternative splicing that occurs when an intron is not excised 
by the spliceosome, and is included in the final mature mRNA. Unlike other modes of 
alternative splicing that promote protein diversity, IR is a distinctive mechanism that regulates 
genes expression via cytoplasmic nonsense-mediated decay or nuclear-enriched degradation 
mechanism(s). Herein, I will describe the discovery of IR as a widespread mechanism that 
controls the expression of functionally-related genes during haemapoietic cell differentiation. 
I will summarise my previous findings in granulocytes (1), erythroblasts and megakaryocytes, 
and new finding in monocytes and macrophages. In particular, we have recently discovered 
nuclear detention of intron-retaining transcripts encoding immune regulators that allows rapid 
splicing of these transcripts in response to inflammatory stimuli. This process enhances the 
processing of mature transcripts necessary for consequent immune regulatory protein 
production, faster than de novo transcription and translation. In addition, I will present recent 
findings that IR is regulated by epigenetic changes and highlight my own work that IR is 
facilitated by reduced recruitment of splicing factors via decreased DNA methylation levels 
near splice junctions (2). I will also present data concerning the conservation of IR over 430 
years of evolution in vertebrates (3). Finally, I will discuss the roles of IR in human cancers 
including its potential functions in regulating the expression of tumour suppressor genes and 
oncogenes.  
 
1. Wong JJL et al (2013) Orchestrated intron retention regulates normal granulocyte 

differentiation. Cell 154:583-595.(*Equal first) 
2. Wong JJL*# et al (2017) Intron retention is regulated by altered MeCP2-mediated splicing 

factor recruitment. Nat Commun. 8:15134.(*Equal first # co-corresponding) 
3. Schmitz U, Wong JJL†, Rasko JEJ†. (2017) Intron retention enhances gene regulatory 

complexity in vertebrates. Genome Biol. 18:216.(†Equal last) 
 
Keywords: mRNA splicing, intron retention, gene expression, epigenetics, cancer 
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The trans-Golgi network (TGN) and the recycling endosomes constitute two major 
intracellular sorting hubs which are spatially close to each other and are extensively involved 
in both the anterograde and retrograde trafficking pathways. There is considerable membrane 
flux between the two compartments to account for the flow of cargo which also influences the 
dynamics of the endosomal-lysosomal system. The maintenance of the organelle identities as 
well as spatial positioning of the individual organelles are mediated through recruitment of 
cytosolic proteins such as Rab proteins. Rab11a and Rab11b are small GTPases which localize 
to the recycling endosomes and early endosomes. However, the role of these Rabs on 
endosomal biology has not been completely defined. Stable HeLa cells devoid of either Rab11a 
or Rab11b were generated using the CRISPR/Cas9 system to functionally dissect the roles of 
these two Rab11 family members in the recycling and endosomal-lysosomal system. Both 
Rab11a and Rab11b were required to maintain the morphology of the recycling endosomes, 
however only the deletion of Rab11a had a significant effect on the recycling of transferrin 
receptor. Deletion of either Rab11a or Rab11b resulted in the formation of enlarged early 
endosomes, leading to a perturbation in the endosomal-lysosomal maturation pathway in 
Rab11a knockout cells with an associated functional defect in intracellular recycling of the 
cation-independent mannose 6-phosphate receptor between the late endosomes and the TGN. 
Overall, these results indicate that Rab11a and Rab11b have some overlap in function; 
however, there are some clear functional differences associated with the biology of endosomal-
lysosomal maturation. 
 
Keywords: CRISPR/Cas9, Rab11, cargo recycling, endosomal maturation, lysosomes 
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Perturbation of membrane trafficking can lead to neurodegenerative diseases such as 
Alzheimer’s disease (AD), the most common form of neurodegeneration in aging populations. 
Accumulation of amyloid plaques in the brain is a hallmark of AD and are formed by the 
aggregation of amyloid β peptides (Aβ).  Proteolytic processing of the membrane-bound 
amyloid precursor protein (APP) by the β-secretase, BACE1, is the initial rate-limiting step to 
generate Aβ.  Defining the intracellular trafficking itinerary of newly synthesized BACE1 and 
APP, especially in neurons, is essential to understand the regulation of Aβ production and 
design of novel therapeutics. However, it is not known if BACE1 and APP share the same 
anterograde trafficking pathway or are segregated into different routes. To investigate the 
anterograde trafficking of newly synthesized BACE1 and APP, and the identity of trafficking 
machinery, we have employed the Retention Using Selective Hooks (RUSH) system 
(Boncompain et al, 2012). The RUSH system allows a synchronized wave of the membrane 
cargo to be analysed in real time in live cultured cells and primary mouse neurons. By 
combining the RUSH system with the knockdown of various Golgi cargo adaptors, and TIRF 
microscopy, we found that BACE1 is transported to the plasma membrane directly after exit 
from the trans-Golgi network (TGN).  Subsequently, BACE1 is trafficked to the early 
endosomes then the recycling endosomes.  We observed that the depletion of the Golgi sorting 
adaptor, AP-1, but not AP-4, impairs the Golgi exit of BACE1 and its arrival at the plasma 
membrane. The retention of BACE1 in the Golgi leads to an increase of Aβ production. On the 
other hand, the Golgi exit of APP in absence of AP-1 is not affected. These findings, together 
with our earlier studies on post-Golgi transport of APP (Toh et al, 2016), show that BACE1 and 
APP trafficking from the Golgi apparatus is tightly regulated by different adaptor proteins, resulting in 
the segregation of BACE1 and APP into different transport pathways and thereby regulating APP 
processing. Alterations in their anterograde trafficking can lead to a dramatic increase in Aβ production. 
 
Keywords: Membrane trafficking, neurons, cargo sorting, post-Golgi transport, amyloid precursor 
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A primary causative agent of infectious disease is the positive single-stranded RNA family of 
flaviviruses, which includes dengue (DENV), tick-borne encephalitis, West Nile virus, 
Japanese encephalitis, yellow fever, and Zika virus. In this work, a multiscale simulation 
approach has been employed to investigate the conformational changes associated with the 
virion envelope (E) protein during the DENV life cycle. Based on cryo-electron microscopy 
maps, we constructed a near-atomic resolution model of the complete viral envelope, 
containing E and membrane (M) proteins embedded within a lipid bilayer vesicle. We 
leveraged this model to probe the “breathing” dynamics of the viral envelope triggered by the 
host microenvironment, such as changes in pH, salt, and temperature. We also investigated the 
molecular details of interactions between antibodies and the virus particle under different states 
of maturation, and supported by diverse biophysical data, rationalize the occurrence of the 
antibody-dependent enhancement, which can lead to the most serious forms of DENV infection 
including dengue hemorrhagic fever and shock syndrome. The combinations of multiscale 
simulation and experiments have  allowed us to gain valuable insights into the structural basis 
for DENV neutralization, maturation, and pathogenesis, and provides possible routes to novel 
therapeutics development. 
 
Keywords: Molecular dynamics, cryo-electron microscopy, multiscale modeling, flavivirus, 
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Severe acute respiratory syndrome coronavirus (SARS-CoV) and Middle East respiratory 
syndrome coronavirus (MERS-CoV) can induce a storm of pro-inflammatory cytokines 
leading to severe diseases. Both SARS-CoV and MERS-CoV activate NLRP3 inflammasome 
in human cells. A functional screen for viral proteins that activate NLRP3 inflammasome was 
fruitful and multiple candidate inflammasome-activating viral proteins were identified. 
Selected SARS-CoV and MERS-CoV proteins were further characterized for their activity to 
activate NLRP3 inflammasome. One SARS-CoV accessory protein known as ORF3a was 
found to be a potent activator of both signals for NLRP3 inflammasome activation that 
respectively induce transcription of pro-interleukin 1β (pro-IL-1β) gene and proteolytic 
activation of pro-IL-1β. Mechanistically, ORF3a functioned to activate TRAF3 ubiquitin 
ligase. On one hand, TRAF3 promoted ubiquitination and proteolytic cleavage of p105, 
resulting in the activation of NF-κB that drives pro-IL-1β transcription. On the other hand, 
TRAF3 induced ubiquitination and activation of ASC adaptor that mediates NLRP3 
inflammasome activation. The activation of NLRP3 inflammasome by ORF3a did not require 
AIM2 or ion channel activity of NLRP3. ORF3a was found to bind to TRAF3 and ASC. All 
three were found to concentrate in discrete punctate structures in the cytoplasm. ASC speck 
formation was more pronounced in the presence of ORF3a and also in SARS-CoV-infected 
cells. This correlated with the elevation of K63-linked ubiquitination of ASC mediated by 
TRAF3. Hence, SARS-CoV ORF3a protein activates TRAF3 to stimulate both NF-κB and 
NLRP3 inflammasome. Our findings provide new mechanisms for NLRP3 inflammasome 
activation by SARS-CoV and MERS-CoV, with implications in disease intervention. 
Supported by HKRGC (T11-707/15-R). 
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How to find the early sensitive biomarker is the most important question for medicine. 
Biomarker is the measurable change associated with the disease. Without homeostatic control, 
urine accumulates many early changes therefore theoretically is a better biomarker source than 
blood. Disease animal models were used to limit the confounding factors to minimum. Early 
candidate biomarkers were found in many disease models including type2 diabetes, lung 
fibrosis, liver fibrosis, chronic pancreatitis, chronic obstructive pulmonary disease, multiple 
sclerosis, myocarditis, subcutaneous cancer model, bacterial meningitis, astrocytoma cancer 
model, patient derived xenograph model, Alzheimer disease etc. Relatively significant 
percentage of those candidate biomarkers had been reported to related to the disease. And many 
early biomarkers appeared earlier than clinical symptom, than MRI imaging, than significant 
pathological changes. Preservation of urine samples on membrane will also be discussed. This 
simple and economical method will greatly speed up the urinary biomarker discovery and 
validation.  
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Human genome encodes 20,000-25,000 protein-coding genes, with almost one third of them 
having unknown function.  One of these proteins is C1ORF123 (recently named CZIB). It 
belongs to the DUF866 protein superfamily (PF05907), which is found exclusively in 
eukaryotic cells. Several studies have suggested that the DUF866 proteins may play a role in 
brain function and in the psychotic disorders. C1ORF123 has also been proposed to be involved 
in Polycystic Ovarian Syndrome (PCOS) and endocrine function. We applied multiple 
approaches to further investigate the function of C1ORF123. These include structural studies, 
bioinformatics analysis, immunoprecipatation and phenotype characterization of its homolog 
gene using model organism Schizosaccharomyces pombe. The crystal structure of the 
C1ORF123 protein revealed a zinc-binding motif and a ligand-binding cavity. 
Immnunoprecipitation study identified several potential interacting partners including ATP 
synthase subunit alpha (ATP5A) and dihydrolipoyllysine-residue succinyltransferase 
component of 2-oxoglutarate dehydrogenase (DLST), which suggests a possible functional 
connection of C1ORF123 to mitochondrial oxidative phosphorylation (OXPHOS). Indeed, 
functional characterization of C1ORF123 homologue in the fission yeast Schizosaccharomyces 
pombe (SpEss1) also points to a role of the DUF866 proteins in OXPHOS.  
  
Keywords: Human hypothetical protein, C1ORF123, DUF866, zinc-binding domain, 
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Increased knowledge and technology in the field of stem cells accelerates the development of 
regenerative medicine. Hematopoietic stem cells (HSCs), CD34+ cells, are multipotent cells 
capable to differentiate into all types of blood components, including erythrocytes, leucocytes 
and thrombocytes. HSC transplantation is often required for certain conditions, including 
repeated chemotherapy, leukemic cancer, or genetic mutation, bone marrow disorders. HSC 
transplantation deals with 2 major obstacles: human leukocyte antigen (HLA) matching and 
high cell dose. We proposed the use of microencapsulation technology for reducing the 
necessity of high dose HLA-matched HSC transplantation. In this study, we developed a double 
layered alginate-based microencapsulation technique and evaluated the potential benefit of 
microencapsulated HSCs for improving proliferation and stem-ness of low dense HSCs in 
vitro. The umbilical cord blood derived-HSCs were encapsulated in double layered alginate-
chitosan beads and then co-cultured with various allogeneic HSC’s dose. The experimental 
results showed that HSCs were viable and able to proliferate inside of microcapsules. The 
microcapsules itself remained stable after 3-weeks incubation under employed culture 
condition with no cell leakage from inner microcapsule. Co-cultures between encapsulated 
cells with various HSC cell concentration showed the improved proliferation and CD34 
expression, particularly for low density HSCs. These result suggested that microcapsules were 
potential as a physical barrier and permeable enough to allow paracrine/nutrients exchange. 
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There has been a significant rise in the incidence of oropharyngeal cancer (OPC) associated 
with high-risk human papillomavirus (HPV), predominantly HPV-16 infections in high-
income countries, especially when compared to HPV-negative head and neck cancer (HNC). 
Growing evidence supports the concept that exosomes (30 – 150 nm) loaded with unique bio-
components (DNA, RNA and protein) play a salient role in cancer development and 
progression. However, the role of exosomes in saliva obtained from HPV-driven OPC is still 
far from clear. Morphology and molecular features of exosomes derived from three different 
saliva sampling methods: unstimulated saliva, acid-stimulated saliva and salivary oral rinses 
were examined using Transmission electron microscopy (TEM), nanoparticle tracking (NTA) 
and western blot analysis. HPV-16 DNA detection in salivary exosome was determined using 
qPCR method. Proteome profile of salivary exosomes derived from both cancer-free controls 
and HPV-driven OPC patients was characterized using liquid chromatography-electrospray 
ionization-tandem mass spectrometry (LC-MS/MS). Here, we show that the unstimulated 
saliva had the greater abundance of exosomes when compared to the other sampling methods. 
In fact, the three common exosome markers (CD9, CD63 and CD81) were higher in 
unstimulated saliva method. Nevertheless, no appreciable difference in exosome morphology 
was found among the three different sampling methods. Furthermore, only salivary exosome 
derived from HPV-driven OPC patients had a detectable level of HPV-16 DNA. Intriguingly, 
the proteomic signature of salivary exosome was significantly different between cancer-free 
controls and HPV-driven OPC. Taken together, our results showed that unstimulated saliva is 
an optimum sampling method for exosome characterization. More importantly, the 
development of a low cost non-invasive saliva-based test using both salivary exosomal DNA 
and protein will offer an opportunity to detect HPV-driven OPC, thereby opening new avenues 
in the future for clinical and commercial translation. 
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Pleurotus ostreatus (P.o) is a culinary-medicinal mushroom grown worldwide. We have 
reported the anti-inflammatory potential of the aqueous fraction of acetone extract (AqFrA) of 
P.o and its sub fractions obtained by size exclusion chromatography (Fra, Frb, Frc and Frd), 
normal phase column chromatography (Fr1, Fr2, Fr3, Fr4 and Fr5) and silica gel column 
chromatography (Fr1-1, Fr1-2, Fr1-3 and Fr1-4). This study evaluates the isolation and 
characterization of compounds from different sub fractions and determination of anti-
inflammatory activity of compounds. Anti-inflammatory activity of each compound was 
measured using carrageenan induced rat paw oedema model. The effect on reactive oxidative 
burst of human whole blood was measured by luminol enhanced chemiluminescence activity. 
Fr1-1 and Fr2 were further subjected to Sephadex LH 20 column and resulted sub fractions 
were subjected to recycling size exclusion HPLC, which yielded two pure compounds G and 5 
respectively. The Frd was subjected to recycling reverse phase HPLC, yielded one pure 
compound(A). Frc and remaining Frd were combined and chromatographed over silica gel. 
Sub fractions subjected to recycling size exclusion HPLC yielded pure compounds (D1) and 
(C2).  The 1H NMR spectrum,  13C NMR spectrum, 2D COSY, NOESY, HSQC, HMBC 
spectra and the EI+ /ESI mass spectra were recorded. Structure elucidation revealed that 
compounds A, D1 and C2 were N10 isopentenyl adenosine, uracil and niacinamide 
respectively. Compound 5 and G speculated to be a derivative of uridine and a disaccharide. 
N10 isopentenyl adenosine and the derivative of uridine showed more than 50 % inhibition on 
whole blood oxidative burst (74.6 % and 51.2 % respectively). Treatment with compounds N10 
isopentenyl adenosine, derivative of uridine and indomethacin showed significant (p < 0.05) 
inhibition of rat paw oedema when compared with the control group. The anti-inflammatory 
activity of N10 isopentenyl adenosine was comparable with that of indomethacin at 4th and 5th 
hours. N10 isopentenyl adenosine, the derivative of uridine and indomethacin showed 
maximum inhibition of oedema of 83.8 %, 92.3 % and 86.5 % respectively (p < 0.05). In 
conclusion, the derivative of uridine and novel isolated compound N10 isopentenyl adenosine 
possess significant (p < 0.05) anti-inflammatory activity in rats. 
 
Keywords: Pleurotus ostreatus, anti-inflammatory, oxidative burst, isopentenyl adenosine 
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AMP-activated protein kinase (AMPK) is Ser/Thr protein kinase with tissue-specific isoform 
distribution. AMPK plays an important role in regulating a variety of metabolic processes and 
is therefore an attractive therapeutic target for the treatment of metabolic diseases and 
mosquito-borne illnesses. Commonly virus, bacteria or parasites transmitted by mosquitoes 
affect host defense mechanisms and modulate AMPK activity to provide a more favourable 
metabolic profile for the infectious agent. Recently, AMPK activator (PF-06409577) was 
reported to inhibit flavivirus infection through host cell lipid metabolism modification. AMPK 
drug therapies are disease-state specific, with activation beneficial in some cases and inhibition 
in others. Ongoing efforts are being made to develop better pharmacological activators of 
AMPK. Recently, a pan-AMPK activator (MK-8722) was shown to induce insulin-independent 
glucose uptake in diabetic animal models, however clinically undesirable off-target cardiac 
effects likely preclude application. We speculate that more tissue-specific activators may prove 
to be a valuable treatment strategy for type 2 diabetes and insulin resistance. Contrary, small-
molecule AMPK inhibitors have been limited to compound C, which displays a poor selectivity 
profile and exerts numerous off-target effects. Here, I will present our recent research 
describing discovery and biochemical/structural characterization of an AMPK activator (SC4) 
and inhibitor (SBI-0206965). Small-molecule SC4 is a potent, direct AMPK activator that 
preferentially activates a2 complexes found in skeletal muscle to stimulate glucose uptake. 
SBI-0206965 is a direct AMPK inhibitor with 40-fold greater potency than compound C with 
markedly lower kinase promiscuity. SBI-0206965 is a promising new AMPK inhibitor 
candidate for future therapeutic treatment of cancer, obesity and neurodegenerative diseases.  
 
Keywords: AMPK, metabolic, mosquito, activator, inhibitor  
Crystal structure of SBI-0206965 bound to the active site of the AMPK a-catalytic domain 
from Dite et al (2018) J. Biol. Chem. 293:8874-8885. 

 
 

 
 
 

 
 

compound C-bound structure, the DFG motif (Asp157-Phe-
Gly159) in the activation loop of our SBI-0206965-bound struc-
ture is displaced away from the ATP active site by a maximum
of 2.9 Å (Phe-158 !C), presumably as a consequence of the
nonplanar structure of SBI-0206965 relative to compound C.
However, in common with the !2/compound C structure, this
motif adopts a unique conformation that is neither “DFG-in,” in
which Asp-157 is appropriately positioned to chelate Mg2!

ions required for coordination of ATP phosphate groups, nor
classical “DFG-out,” in which the motif flips by 180° such that
the Phe side chain now occludes the ATP pocket and Asp-157 is
no longer able to coordinate Mg-ATP for catalysis (Fig. S3B).
Instead, the inhibited !2 DFG motif adopts an intermediate

conformation; Asp-157 is sterically hindered from adopting the
“DFG-in” conformation by the compound N-methylbenzamide
and is oriented toward the N-lobe (Fig. S3B), with Phe-158
vacating the regulatory R-spine to displace His-137 in the
kinase HRD motif (Fig. 4D). A consequence of this displace-
ment is rearrangement of the HRD backbone and positioning of
the Arg-138 side chain to prevent coordination with the phos-
phate group of pThr-172.

SBI-0206965 inhibits cellular AMPK signaling

We explored the efficacy of SBI-0206965 to inhibit AMPK
signaling in a range of cell lines. In HEK293 cells, glucose star-
vation triggered a 1.9-fold increase in pThr-172, indicative of

Figure 4. A, crystal structure of !2 kinase domain (residues 6 –278) (T174D) complexed to SBI-0206965 in conformation A. Pink, N-lobe; blue, C-lobe. B,
anomalous difference map at 3.0 Å of SBI-0206965 bromine contoured to 5.0 " collected at the bromine edge (13.6 keV). The anomalous bromine peak (white
mesh) strongly supports the placement of SBI-0206965 within the electron density (blue mesh). C, left, overlapping SBI-0206965 (green, conformation A) and
compound C (cyan) binding sites. Surface represents SBI-0206965– bound !2. Gatekeeper residue !2-Met-93 and catalytic loop residue Asn-144 are shown
(green, SBI-0206965 complex; cyan, compound C complex). Right, SBI-0206965 in conformation B. D, comparison of HRD motifs in the active !2 kinase
conformation (PDB 4ZHX) (left) and !2 kinase domain complexed to SBI-0206965 (right).
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Glutaminyl cyclases (QCs) are zinc-containing enzymes that catalyze the N-terminal 
pyroglutamate formation of certain bioactive proteins and peptides. The enzyme is a new drug 
target for the treatment of some neurodegenerative diseases, cancers and inflammatory 
disorders. The majority of current QC inhibitors target the active-site zinc ion. However, QCs 
are known to share a conserved scaffold and active-site structure with the M28 family zinc-
peptidases. Here, we report that a catalytic hydrogen-bond network, e.g., 
Glu201···Asp305···Asp248 in human secreted QC, which is absolutely conserved from yeast to 
human QCs but not in zinc-peptidases, is a good target of inhibitors. We demonstrated that 
disrupting the hydrogen-bond network by single-residue mutations led to inactivation of the 
enzyme without significant conformational change of active site. Some divalent metal ions, 
particularly Zn2+, Cd2+, Cu2+ and Co2+, were able to strongly inhibit the activity of the enzyme 
via a striking reduction of turnover rate, suggesting that these metal ions disrupted the 
hydrogen-bond network. X-ray crystallographic analysis revealed that Zn2+, Cd2+ and Cu2+ 
intercalated into the hydrogen-bond network, resulting in a breakdown of hydrogen-bond, 
while Co2+ caused a weakness of the hydrogen-bond. On the basis of the findings, a series of 
compounds that carry the functional groups designed for intercalating into the hydrogen-bond 
network are synthesized and the subsequent structure and activity studies are underway. Our 
works open a new avenue for mechanism-based design of QC inhibitors. 
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Effects of vitamin D are mediated by vitamin D receptor (VDR) that acts via modulating 
expression of target genes. Presence of VDR in intervertebral disc cells highlights the role of 
vitamin D in disc cell metabolism. Therefore alterations in vitamin D level could play a vital 
role in pathophysiology of lumbar disc herniation (LDH). There are many reported studies on 
VDR polymorphism and spinal disorders in different ethnic groups. Hence, this study was 
aimed to investigate the association of vitamin D levels and VDR polymorphism (Fok I) in 
LDH. A case control study was conducted with 51 cases and 68 controls. Serum vitamin D 
levels were estimated by ELISA. The VDR polymorphism (Fok I-rs2228570) was detected by 
polymerase chain reaction followed by restriction length polymorphism. Although a significant 
association (p=0.36) was not observed for VDR Fok I polymorphisms, genotype frequencies 
for Fok I were in Hardy-Weinberg equilibrium (χ2=0.13). Genotype FF was predominant in 
both cases (66.7 %) and controls (55.8 %) while genotype ff showed least occurrence in cases 
(1.9 %) and controls (5.8 %). Although the mean vitamin D concentrations did not significantly 
differ (p=0.79) among different genotypes of VDR neither in cases nor in controls, genotype 
ff of rs2228570 had slightly elevated levels of mean vitamin D concentration in both cases 
(22.1 ng/mL) and controls (25.1 ng/mL) but within the normal reference range. Significantly 
low (p=0.000) vitamin D concentration was detected in the cases (18.7±3.7 ng/mL) compared 
to controls (25.5±9.8 ng/mL). Majority of cases (66.6 %) had vitamin D deficiency (<20 
ng/mL) while controls (75 %) had significantly insufficient (p=0.000) levels of vitamin D (21-
29 ng/mL). Sufficient vitamin D levels act as a significant (p=0.03) protective factor for LDH 
(OR= 0.46; 95 % CI=0.46-0.65) compared to vitamin D deficient and insufficient levels. In 
conclusion, although serum vitamin D levels have been proven to have an association with 
increased risk of LDH, in these study VDR genetic polymorphisms neither had an association 
with the risk neither of LDH nor with serum vitamin D concentrations in both cases and 
controls. But cases had significantly low level of serum vitamin D compared to controls. 
 
Keywords: LDH, VDR, serum vitamin D 
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Mucosal associated invariant T (MAIT) cells are abundant human T cells subset, which are 
variably activated by small molecule metabolites that are presented by the MHC class 1 related 
molecule, MR1. During infection with riboflavin-producing microorganisms, the microbial 5-
amino-6-D-ribitylaminouracil (5-A-RU) reacts with glycolysis byproducts of 
glyoxal/methylglyoxal forming pyrimidine adducts 5-(2-oxopropylideneamino)-6-D- 
ribitylaminouracil (5-OP-RU) and 5-(2-oxoethylideneamino)-6-D-ribitylaminouracil (5-OE-
RU) respectively. These pyrimidines intermediates are trapped by MR1 and presented on the 
surface of the antigen presenting cells encountering the MAIT T cell receptor (TCR) leading 
to the activation of the MAIT cells. These riboflavin agonists are unique for a wide range of 
microbes and accordingly represent a molecular signature of microbial infection. To explore 
the molecular basis of the high potency of 5-OP-RU as MAIT agonist, a large panel of 5-OP-
RU analogues (Ags) were chemically synthesized that successfully up-regulated MR1 at the 
cell surface and differentially stimulate MAIT cells. Through an analysis of eleven MAIT 
TCR-AML-MR1 ternary structures, we show that the propensity to upregulate MR1 cell 
surface expression was related to the nature of MR1-Ags interactions.  Unanticipated MR1-
Antigen adaptability and a compensatory interplay at the MAIT TCR-Ag-MR1 interface 
impacted on the affinity of the MAIT TCR-MR1-Ag interaction, which ultimately underscored 
the ability of the Ags to activate MAIT cells. Therefore, we determined the molecular basis 
underlying MR1 antigen capture, MAIT TCR recognition and thereby provide insights into 
MAIT cell agonism. 
 
Keywords: Antigen presentation, MR1, specificity, MAIT, structures  
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The natural rubber latex extracted from the bark of Hevea brasiliensis plays various important 
roles in today’s modern society. Post-translational modifications (PTMs) of plant proteins, 
such as phosphorylation and N-terminal acetylation, are important for the protein’s stability, 
plant’s growth and response to stress. In this study, latex proteins were extracted from the C-
serum, lutoids and rubber particle layers of latex and without using prior enrichment steps, they 
were analysed using collision-induced dissociation (CID), higher energy collisional 
dissociation (HCD) and electron-transfer dissociation (ETD) activation methods in LTQ-
Orbitrap LC-MS/MS. PEAKS 7 software was used to sequenced the phosphorylated and N-
terminal acetylated peptides, followed by analysis through PTMs prediction tools to crosscheck 
both results. There were 61 peptides from 45 proteins from H. brasiliensis protein sequences 
(UniProtKB) were identified and predicted to be phosphorylated or N-terminal acetylated. 
Most of the phosphorylated and N-terminal acetylated sites discovered has yet to be reported 
in UniProtKB and would provide great assistance in the research of the functional properties 
of H. brasiliensis latex proteins, as well as being useful biomarkers.  
 
Keywords: Post-translational modifications, proteomics, mass spectrometry, rubber, liquid 
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Bacterial chemoreceptors are remarkable examples of biological sensors: they can detect 
chemicals at nanomolar concentrations and discriminate between closely related molecules. 
They play a central role in chemotaxis, allowing bacteria to detect chemical gradients and bias 
their swimming behaviour in order to navigate towards favourable environments. There are 
thousands of putative chemoreceptor genes in bacterial genomes, but for the vast majority, 
neither what they detect nor how they detect it is understood. In my laboratory, we are exploring 
the functional and structural diversity of chemoreceptors from the plant pathogen Pseudomonas 
syringae pv. actinidae (Psa). Compared to many other bacteria, Psa has a large number of 
chemoreceptors encoded in its genome (43, as compared to four in Escherichia coli). Here, I 
will present some of the novel chemoreceptors that we have characterised, and also discuss the 
possible role of chemotaxis in host colonisation.  
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Pneumonia is a leading cause of infection-related death and Streptococcus pneumoniae 
(pneumococci), the commonest cause, accounts for approximately one million deaths in 
children each year. Macrophages are key effectors of innate immune responses but the precise 
bacterial killing mechanisms used to control pneumococci are incompletely characterized. 
Recently, we demonstrated that macrophages use mitochondrial reactive oxygen species 
(mROS) as a component of the microbicidal response and mROS are important in an apoptotic 
programme that contributes to intracellular bacteria killing. West AP et al. reported that Toll-
like receptor-agonists augment intracellular bacterial killing through inducing mROS. We 
hypothesized that mitochondrial homeostasis would be altered in response to intracellular 
bacteria as an important element of the microbicidal response to pneumococci. Macrophages 
metabolic profiles, mROS generation, intracellular bacterial killing and mitochondrial 
fission/mitophagy were evaluated by extracellular flux (XF24) analyser, flow-cytometry, 
gentamicin protection assay and confocal or electron microscopy/immunoblotting, 
respectively. S. pneumoniae significantly increased mitochondrial fission resulting in reduced 
mitochondrial network complexity 12 hours after bacterial-challenge, before apoptosis 
induction. Fission was induced via a dynamin-related protein 1 (Drp1)-independent pathway. 
Fragmented mitochondria were co-localized or adjacent to an E3 ligase Parkin, 
phagolysosomes and intracellular bacteria but LC3B was not recruited. mROS co-localized 
with mitochondria that had undergone fission. Fission was reversed by PI-3K inhibitor 3-
methyladenine but was not altered by the Drp1 inhibitor Mdivi-1. Pneumococci also 
reprogrammed macrophages metabolism from oxidative phosphorylation to glycolysis. 
Mitochondrial fission was associated with increased mROS production and intracellular 
bacterial killing. Modulation of mitochondrial fission is a potential cellular target with which 
to recalibrate host innate immune responses against internalized pathogens.  
 
Keywords: Mitochondrial ROS, fission, macrophages, pneumococcus 
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Mangosteen (Garcinia mangostana) is a tropical tree species native to Malaysia which 
produces sumptuous and nutritious fruits. Mangosteen is unique in that the maternal plants bear 
fruit asexually without the need for fertilisation, also known as apomixis. Furthermore, the 
seeds produced are recalcitrant like many economically important tropical trees such as cocoa 
and rubber, which cannot withstand desiccation, low temperature, and long-term storage. This 
poses a great challenge for large-scale farming of mangosteen due to limited seedstock with 
germination rate of only ~75%. Therefore, it is important to understand the mechanism of 
mangosteen seed germination for devising biotechnological intervention to improve seedling 
establishment. In this study, we conducted time-course transcriptomic analysis of mangosteen 
seed germination (D0 to D7), which spanned across three phases from water uptake, radicle 
protrusion to the start of seedling establishment. Apart from differentially expressed gene 
(DEG) analysis to identify key regulatory transcripts at each intervals of seed germination time 
points, expression cluster analysis was performed to identify co-expressed genes for functional 
enrichment analysis. We also performed KEGG pathway mapping to study changes in 
metabolic pathways. Comparison with homologous Arabidopsis genes allowed DEG network 
analysis based on established co-expression network, known as SeedNet. This first of its kind 
global comparative analysis of a recalcitrant seed against the well-studied model Arabidopsis 
orthodox seed provides comprehensive details on the molecular physiology and unprecedented 
insights on the regulation of mangosteen seed germination, which will be shared during the 
presentation. 
 
Keywords: Garcinia, germination, network analysis, recalcitrant, transcriptomics 
 

    
 
 
 
 
 
 



27TH FAOBMB & 44TH ANNUAL MSBMB CONFERENCE 2019 KUALA LUMPUR 

 

 104 

CS14-2 
 

PHYSICAL COHERENCE AND NETWORK ANALYSIS REVEALS NEDD4 AND 
STAMBP AS NOVEL REGULATOR OF EXOSOMES BIOGENESIS IN 

COLORECTAL CANCER CELLS 
 

SUSHMA ANAND1, DAVID CHISANGA1, SHARAD KUMAR2 & SURESH 
MATHIVANAN1* 

 
1Department of Biochemistry and Genetics, La Trobe University, Level 5, LIMS1, Kingsbury 

Drive, 3086, Melbourne, Australia 
2Centre for Cancer Biology, University of South Australia, Corner North Terrace and 

Morphett Street, GPO Box 2471, 5001, Adelaide, Australia 
 

*Corresponding author: s.mathivanan@latrobe.edu.au 
 

Exosomes are small membrane extracellular vesicles that are secreted under 
pathophysiological conditions. It contains biologically active cargos that stimulate downstream 
signaling in the recipient cells. The immense biological functions of exosomes urge the 
necessity to deepen the understanding of exosomes secretion and cargo packaging. Here, we 
study the novel regulators of exosomes biogenesis using an integrated approach of physical 
coherence and network-based analysis. Using this model, we indented to identify previously 
unrecorded regulators of exosome secretion in colorectal cancer (CRC) cells. We identified 
193 novel regulators of exosomes secretion with a significant enrichment of ubiquitin-specific 
proteins such as NEDD4 and STAMBP. Next, the role of NEDD4 and STAMBP in exosomes 
biogenesis was evaluated by molecular biology and biochemical experiments. To address this, 
CRISPR based knockout (KO) of NEDD4 and STAMBP was generated in LIM1215 colorectal 
cancer cells. We show that loss of NEDD4 impairs exosome production hence is a positive 
regulator of exosomes secretion while loss of STAMBP results in increased exosome secretion. 
Our study also confirms that loss of NEDD4 results in less Alix ubiquitination and enhances 
the fusion of MVBs with lysosomes. Accordingly, inhibition of autophagy rescues the release 
of exosomes in KO cells. These results identify NEDD4 as a novel regulator that controls 
exosomes secretion in CRC cells. 
 
Keywords: Exosomes, physical coherence, biogenesis, cancer 
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caution as some proteins could be merely interacting with ESCRT subunits but may not 

have a functional role in exosomal biogenesis. Hence, it is also important to validate other 

predicted candidates using biochemical analysis to confirm their role in exosomal 

biogenesis. As mentioned earlier, ubiquitination of Alix was affected by the loss of NEDD4 

and STAMBP however we cannot overlook the fact that Alix could be an indirect substrate. 

To overcome this, direct substrates of NEDD4 and STAMBP needs to be identified.  

 

 

Figure 2:12 Proposed model for the role of NEDD4 and STAMBP in exosomes secretion.  

Loss of NEDD4 results in significant reduction of exosomes secretion. However, inhibition of MVBs fusion 
with lysosomes resulted in increase of exosomes secretion. Whereas, loss of STAMBP increased the secretion 
of exosomes. 
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Out of nearly 10 million new active-TB patients emerging from those latently infected every year 
1.7 million die, making TB the largest infectious disease killer. Non-availability of a reliable, 
economical and high throughput diagnostic procedure and a powerful vaccine are the bottlenecks in 
the fight against TB. Antigens of Mycobacterium tuberculosis (Mtb) with their immunodominant 
epitopes have a crucial role in the development of vaccine or a sensitive serodiagnostic procedure. 
Varied response against different Mtb antigens between different individuals demands involvement 
of multiple Mtb antigens to enhance sensitivity and reliability of the procedures. Fusion molecules 
with immunodominant epitopes from multiple Mtb antigens shall allow achieving these objectives. 
Of the dozen and a half different Mtb antigens studied in our laboratory we constructed fusion 
molecules consisting of the B-cell and the T-cell specific epitope regions of multiple Mtb antigens 
and evaluated these for sensitivity in detecting the antibodies and in eliciting T-cell response. Some 
of the fusion molecules constructed from the epitopic regions of up to four different antigens have 
shown highly promising results in detection of the antibodies and in eliciting T-cell response. The 
nature and the order of the constituent antigen fragments are important to ensure that all the epitopes 
in the 3-D structure of the complex molecule are exposed to exhibit maximum sensitivity. Extensive 
validation studies of the fusion constructs on the known tuberculosis plasma samples and the T-cell 
response are in progress. 
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Osteoporosis is the common complication found in several diseases associated with iron 
overload including thalassemia. Under physiological condition, both calcium and bone 
homeostasis need to be well regulated to prevent osteoporosis. In contrast to the upregulated 
intestinal iron absorption in thalassemia, results from our group showed that thalassemic mice 
also have significantly decreased calcium absorption. This could lead to hypocalcemia, which 
subsequently resulted in lower bone mineral density and bone mass in these animal models. As 
a consequence, the proposed models of reciprocal correlation between intestinal iron and 
calcium absorption in thalassemia have been suggested. While calcium malabsorption could 
be one of the contributing factors for thalassemia-induced osteoporosis, abnormal bone 
metabolism could also aggravate osteoporosis. Osteoblasts are bone forming cells; hence, 
lower number or activity of osteoblasts could result in osteoporosis. By mimicking iron 
overload condition, our study showed that both biological available forms of iron, ferric and 
ferrous, significantly induced osteoblast cell death. They also inhibited osteoblast proliferation, 
differentiation and mineralization. Even though both iron forms had negative effects on 
osteoblasts, ferric had significantly stronger effects on osteoblasts. Further, we illustrated that 
ferric induced notably higher iron uptake into osteoblast correlating to the higher toxicity of 
ferric on osteoblasts than ferrous. This is the very first study revealing the comparative effects 
of ferric and ferrous on osteoblasts. Taken together, our results indicated that both calcium 
malabsorption and iron toxicity on osteoblasts could be the physiological and molecular 
mechanisms facilitating thalassemia-induced osteoporosis. Our studies, therefore, utilized both 
physiological and molecular biology approaches to uncover the mechanism underlined 
thalassemia-induced osteoporosis. These data would be highly beneficial for the development 
of novel intervention and therapeutic for thalassemia-induced and iron overload-induced 
osteoporosis. 
 
Keywords: Osteoporosis, iron overload, iron transport, calcium transport, osteoblasts 
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Many types of cancer cells exhibit an irregular form of metabolism in which glycolysis is used 
as the major means of energy production under normoxic conditions. Although the molecular 
mechanism by which this metabolism is established has not been completely understood, 
pyruvate dehydrogenase (PDH) has been implicated in this process. PDH is regulated through 
phosphorylation by PDH kinase (PDK). However, since phosphorylation-dependent inhibition 
of PDH is a transient event and relies on PDK expression, which is generally induced under 
hypoxic conditions, it remains unclear how PDH is regulated in cancer cells that are not being 
exposed to hypoxia. We previously reported that PDH activity is dependent on the stability of 
its complex. Furthermore, we identified a previously unknown mechanism that controls PDH 
activity, which is mediated by downregulation of PDH-E1β, a subunit of the PDH complex, 
under prolonged hypoxia. Reduced expression of PDH-E1β was maintained even after 
reoxygenation and induced glycolytic metabolism under normoxic condition. Importantly, 
constitutive knockdown of PDH-E1β in breast cancer cells resulted in a metabolic state highly 
resembling the Warburg effect. However, this state was not sufficient to induce tumor 
progression; rather it inhibited tumor growth. In contrast, exogenous expression of PDH-E1β 
persistently increased PDH activity and promoted tumor growth of breast cancer cells. 
Altogether, these results indicate that PDH acts as an oncogenic factor by balancing the 
metabolic state between glycolysis and the TCA cycle-oxidative phosphorylation. 
 
Keywords: Hypoxia, energy metabolism, pyruvate dehydrogenase, glycolysis, Warburg effect 
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Vemurafenib (PLX4032) is often used to treat melanomas that possess the BRAFV600E 
mutation. While the tumours are shown initially to regress, they become resistant to the drug 
and the patient relapsed and eventually dies. It has been shown that the growth factors secreted 
by adjacent cells activated signalling pathways in these melanoma cells. In this study we 
investigated the activation of MAPK and PI3K-AKT-mTOR pathways by HGF (hepatocyte 
growth factor) and TGFα (transforming growth factor α) in four human melanoma cell lines. 
MM418-C1 (1° tumour) and C32 (2° tumour) cells possess the BRAFV600E mutation, while 
MM329 (1° tumour) and D24 (2° tumour) cells do not. Growth factors (HGF or TGFα) were 
added to cells that had been grown for 24 h in low serum (0.5% FBS) containing media, and 
the expression of p-BRAF, p-ERK1/2, p-p38, p-JNK1/2 and p-AKT were quantified using 
Western blots. We observed that HGF signalled through BRAFV600E in both MM418-C1 and 
C32 cells, but TGFα signalled through BRAFWT in D24 cells. However, expression of other 
downstream signalling intermediates of BRAF (p-ERK1/2, p-p38 and p-JNK1/2) was 
increased when either HGF or TGFα was added to the cell lines. Using specific signalling 
pathway inhibitors, we also investigated the growth factor-activation of intracellular signalling 
pathways and the results of these will be discussed. In the cell migration scratch assay, when 
both cells were in low serum supplemented with either growth factors, the gap was closed faster 
than that seen when cultured in only low serum. Treatment with PLX4032 inhibited the closure 
of the scratch in MM418-C1 and C32 cells, but the opposite was observed in MM329 and D24 
cells. Furthermore, inhibition of the PI3K-AKT-mTOR pathway retarded cell migration in all 
four cell lines. The effect of these inhibitors on signalling pathway intermediates activated by 
the different growth factors were also examined and will be discussed. 
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Pineapple (Ananas comosus) is one of the most important commercial fruit crops in Thailand. 
In fact, Thailand is the top 5 pineapple producing countries in the world with a cultivation area 
of approximately 214,314 acres expanded over 21 provinces around the country. At present, 
harvesting the fruits leaves an enormous amount of leaves, which are considered as waste 
materials. However, the pineapple leaf fibers (PALF) composed of 70-82% cellulose, have the 
proven potentials to produce yarns and fabrics of a quality at least comparable to that of jute, 
ramie, or linen. In this study, enzymatic retting of PALF was thus developed in order to extract 
cellulose fibers compared to water and chemical retting process. After optimization of enzyme 
production factors by Plackett-Burman method, optimized conditions obtained from solid state 
fermentation of Aspergillus aculeatus BCC17849 yield the maximum xylanase and pectinase 
activities of 525.43±35.48 and 263.61±2.96 u/g, respectively with 3 days of cultivation time at 
30°C. To test enzyme efficacy, retting solutions were adjusted to contain 100 u/g fresh fiber of 
pectinase as monitored by a dinitrosalicylic acid (DNS) reducing sugar assay and used to ret 
the fibers at 40°C and pH 4.5 for 1 day with a liquor ratio of 1:10 on an incubator shaker at 100 
rpm. Controls included retting of the PALF with 0.5% (w/v) of urea treatment for 7 days and 
water-retted treatment for 14 days were done in parallel. As compared with the controls (water 
and chemical retted samples), treatment with enzyme solutions resulted in significant increase 
in reducing sugar liberated from the fibers, illustrating of the enzyme ability to ret the PALF 
under the designed experimental conditions. Scanning electron micrographs also revealed that 
the separation and fibrillation of multienzyme-retted PALF appeared to be better and finer 
when compared to the control treatments. The degree of retting increase with the duration of 
incubation. Based on the evidence provided, it can be concluded that the multienzyme from the 
fungal strain BCC17849 is a promising for retting process of PALF that can be further applied 
in eco-textile industry. 
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Mangosteen (Garcinia mangostana Linn.) possesses plethora pharmaceutical benefits 
including as anti-tumour, anti-oxidant and anti-inflammation. This is mainly contributed by 
xanthones, which reside largely in pericarp tissue. However, their abundance in other fruit 
tissues such as seeds and aril have not been previously investigated. Furthermore, the metabolic 
regulation of mangosteen ripening is still largely undocumented and hence further study using 
a high-throughput approach such as metabolomics may shed some lights onto its metabolism. 
In this study, two analytical techniques were utilised, gas chromatography-mass spectrometry 
(GC-MS) and liquid chromatography-mass spectrometry (LC-MS). Total metabolites were 
first extracted from mangosteen pericarp, aril and seed from four ripening stages; a young 
mature green stage (Stage 0), two middle ripening stages (Stages 2 and 4) and lastly a complete 
ripened stage (Stage 6). Two optimised metabolite extraction methods were employed for 
respective GC-MS and LC-MS analyses, which were methanol/ chloroform/ water (3:1:1 ratio) 
and methanol/ formic acid (599:1 ratio). Multivariate and statistical analyses were then 
performed to reveal metabolite trends across the ripening stages and tissues. In total, GC-MS 
and LC-MS analyses identified 157 putative metabolites, covering a comprehensive range of 
primary and secondary metabolites including sugars, amino acids, organic acids, phenolics, 
terpenoids and xanthones. Several biological pathways were enriched based on the identified 
metabolites including inositol phosphate metabolism, starch and sucrose metabolism as well 
as amino sugar and nucleotide sugar metabolism. Furthermore, secondary metabolites found 
such as terpenoids and flavonoids may be important for mangosteen flavour and colour 
development during ripening. Interestingly, xanthones such as alpha-mangostin exhibited 
decreasing trend in pericarp during ripening, but fluctuated in aril and seed tissues, suggesting 
differences in their regulation. In conclusion, this is perhaps the first study on metabolite 
profiling of mangosteen ripening and in different fruit tissues, which could highlight its spatial 
and temporal metabolic regulation during ripening process. 
 
Keywords: Manggis, mass spectrometry, metabolite, profiling, ripening 
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Human T-cell leukemia virus type-1 (HTLV-1) is an oncogenic retrovirus and its infection 
causes adult T-cell leukemia (ATL) in 2 – 5 % of carriers after a long latent period. The HTLV-
1 Bzip factor (HBZ) gene was identified and this protein expression is consistently observed 
in all ATL cells. Thus HBZ may play a critical role in the development of ATL, but these 
mechanisms remain unclear. In this study, we searched for cellular factors that interact with 
HBZ by yeast two-hybrid screening system. Consequently, we identified HCLS1-associated 
protein X-1 (HAX-1), a substrate of Src family tyrosine kinases, known as a potent 
antiapoptotic protein. We performed a yeast two-hybrid screen using HBZ as a bait and 
identified HAX-1. Interaction between HBZ and HAX-1 was investigated in mammalian cells 
and binding regions both of them were determined. To observe subcellular localization, 
coexpression of HBZ with HAX-1 in cells were examined confocal microscopic. We confirmed 
that HBZ and HAX-1 interacted in mammalian cells by co-immunoprecipitation (Co-IP) assay. 
N-terminal region of HBZ bound to N-terminal region of HAX-1. And when we use a nuclear 
export signal (NES) mutant of HBZ that cannot export to cytoplasm from nucleus, the 
interaction with HAX-1 disappeared. However, in the case using HBZ-NES-mut-PKI that can 
be exported to the cytoplasm, the association appeared again. Thus, our results showed that the 
interaction between HBZ and HAX-1 was specially in the cytoplasm. Our current study is 
focused on understanding what effect HBZ has on HAX-1 stability. Our results suggested that 
HBZ may have influence on HAX-1 and help us to understand the role of HBZ in ATL 
development. 
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Alzheimer’s disease (AD) is a very common progressive neurodegenerative disorder, 
characterized by gradual loss of memory, decline in other cognitive functions and decrease in 
functional capacity. Molecular analyses of families with early onset of AD (EOAD) made 
possible to identify dominantly acting mutations in genes, such as amyloid precursor protein 
precursor protein (APP) and presenilin 1 and 2 (PSEN 1 & PSEN 2). However, the etiology of 
the late onset of AD (LOAD) was less straightforward than EOAD. In most Asian countries, 
the population and the number of AD patients are growing rapidly, highlighting the needs to 
colligate mutations across populations. DNA extraction, linkage study, whole exome 
sequencing, next-generation sequencing and Sanger sequencing, bioinformatics, neurological 
evaluation, diagnostic imaging, APOE gene polymorphism analysis, and pathological 
assessment were performed in all patients. We reported the results of genetic analysing from 
large-scale EOAD series ascertained across four Asian countries, Thailand, Malaysia, 
Philippines and Korea, from 2009 to 2019. Over 400 patients, familial and sporadic cases were 
screened, 40 cases carried a mutation in APP, PSEN1 and PSEN2, which had all three CSF 
biomarkers—total tau protein (t-Tau), phospho-tau protein (p-Tau), and amyloid β (Aβ) 42—
in abnormal ranges. Among the 40 distinct mutations found in the patients and isolated cases 
in 4 populations, definite pathogenicity established for only 10%, emphasizing the needs to 
survey variants in larger patient cohorts. Currently, we are exploring their causative functional 
effects by cloning them into stable cell line. In addition, the segregation analyses in the family 
members, as well as targeting deep resequencing in large datasets for validating the role of the 
variants are in works.  

Key words: Alzheimer’s disease, genetic, Asian, sequencing, mutation 
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p130 is a member of the pocket protein family involved in cell cycle regulation. It mainly 
functions as an oncosuppressor by interacting with the E2F4 and E2F5 transcription factors. 
Indeed, p130 has been found to be altered in various cancer types; it serves as a valuable 
prognostic marker. High-risk human papillomaviruses (HPVs) types, including 16 and 18, are 
strongly associated with cervical cancer. Previous studies have demonstrated that HPV E7 
protein targets p130 to promote host cell exit from quiescence (G0) state to enter the S phase. 
With this understanding, we further investigated the mechanism by which E7 is able to cause 
deregulation of the host cell cycle, alter the localization of p130 and affect the expression of 
differentiation genes in HPV 16/18 E7-transfected cells. Co-immunoprecipitation, Western 
blot analysis, immunofluorescence microscopy, flow cytometry and quantitative-PCR were 
employed to investigate the loss of p130 and its mechanism in HPV 16/18 E7-transfected 
HaCaT (human keratinocytes) cells. HPV16E7 (CaSki) and HPV18E7 (HeLa)-transformed 
cells were used to complement the ectopic expressions of E7. Our study found that HaCat cells 
showed higher level of p130 than HPV-transformed cell lines and we verified with 
immunofluorescence analysis that the HPV-infected cells and the transformed cells exhibited 
higher cytoplasmic p130 signal presumably due to E7-mediated p130 degradation in the 
nucleus and/or E7-mediated p130 nuclear export. We also found a significant increase in S/G2 
phase in the HPV-transformed cells as E7 has been shown to stimulate proliferation by 
deactivating Rb-dependent G1/S checkpoint. Concurrent with the increased proliferation, we 
observed downregulation of keratinocyte differentiation markers, p130, K10 and involucrin, in 
the transformed cells. Lastly, we verified that the exported p130 underwent proteasomal 
degradation, confirming the cellular localization pattern of p130 from nucleus to cytoplasm 
which is commonly seen in cancerous cell. These findings provide evidence that delocalization 
of nuclear p130 leads to cell cycle deregulation and also impaired of cell differentiation. 
  
Keywords: p130, HPV E7 proteins, p130 localization, cell cycle 
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The emergence and spread of Plasmodium falciparum human malaria parasites resistant to 
antimalarial drugs, including artemisinin, a first line antimalarial drug, is threatening malaria 
treatment and prompting fears of a resurgence of the disease. New drugs with novel mode of 
actions are thus urgently required. Several compounds with antimalarial activity are known to 
target protein translation, although few of these targets have been validated. Translation 
initiation in eukaryotes is known to require eukaryotic translation initiation factor 4F (eIF4F) 
complex, which binds to the 5′-cap structure on mature mRNA and recruits other proteins for 
translation of mRNA. The putative components of the eIF4F complex in P. falciparum have 
been identified in the genome including PfeIF4E, a 5′-cap-binding protein; PfeIF4A, a helicase 
protein for unwinding mRNA, and PfeIF4G, a PfeIF4E/PfeIF4A scaffold protein, which could 
constitute a novel antimalarial target. However, it is not known if these proteins constitute a P. 
falciparum eIF4F complex in vivo, nor what other proteins interact with the mRNA 5′-cap to 
control translation initiation in this species. Here, we investigated P. falciparum proteins that 
interact with the mRNA 5′-cap. Native protein extract from P. falciparum parasites was applied 
to m7GTP agarose beads and specific binding proteins eluted using m7GTP. LC-MS/MS based 
proteomic analysis of the m7GTP-eluted proteins demonstrated the presence of PfeIF4E, which 
was not found in control experiments with non-methylated GTP beads, verifying the native 
cap-binding function of PfeIF4E. PfeIF4A and PfeIF4G were not present among m7GTP-eluted 
proteins, and thus their roles in P. falciparum could not be clarified. Interestingly, proteomics 
data clearly demonstrated P. falciparum enolase (Pfeno) in the m7GTP-eluted proteins. This 
result suggests that Pfeno might have a moonlighting role as a PfeIF4E-interacting protein and 
have important biological function in parasite translation initiation. The interaction between 
PfeIF4E and Pfeno will be investigated further. In summary, the cap-binding activity of native 
PfeIF4E was verified and Pfeno was identified as a novel PfeIF4E-interacting protein.    
 
Keywords: Plasmodium falciparum, eIF4E, malaria, drug target, protein interaction 
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Pregnancy period is an important stage in determining the health status of offsprings for their 
later life. Therefore, maternal nutrition is suggested as one of the predisposing factors for 
cardiac disease development in offspring. Studies reported that prenatal exposure to BPA 
increases the risk of developing cardiac disease later in life. BPA leaches into our environment 
media including potable water supplies, as the changes in temperature and pH occurred. 
microRNAs (miRNAs) are important regulators especially on the embryogenesis. However, 
the associations of miRNA expression with BPA-exposed subjects particularly on cardiac 
disease and development are not entirely explored. Thus, this study aimed to elucidate the 
effects of prenatal BPA exposure on the miRNAs expression of the foetal hearts. In this study, 
the effects of BPA in drinking water were observed in rats from day 2 (PD2) until day 21 
(PD21) of pregnancy. The pregnant rats were divided into 4 groups; 1. Control vehicles 
(Tween-80), 2. <1 ppm BPA, 3.5 ppm BPA and 4.20 ppm BPA exposure. Caesarian section 
was done on PD21 and heart was isolated. Glycogen content were measured from the heart 
using glycogen assay kit and  miRNA PCR analyses of the extracted foetal hearts were 
performed on 9 targeted miRNAs related to cardiac development and disease. Glycogen levels 
were reduced significantly in heart of foetuses exposed to BPA during intrauterine 
development; defined the impact of BPA exposure to newborn (p<0.0000). miR-21-5p and 
miR-17-5p were significantly altered in <1 ppm and 5 ppm BPA (p<0.0000) while miR-133a-
3p was upregulated in 20 ppm BPA only (p=0.024). In expression related to cardiac disease, 
miR-30a-3p was expressed significantly in both 5 and 20 ppm BPA (p<0.001). Interestingly, 
miR-210-3p was upregulated in <1 and 20 ppm BPA (p=0.029 and 0.013, respectively) 
whereas miR-208a-3p was elevated significantly in exposure to 5 ppm (p=0.005).  The 
glycogen level in foetal hearts demonstrated that BPA is transferred to foetal and possess risk 
to foetal heart. miRNA expression further confirmed prenatal exposure of BPA may affect 
regulation of cardiac development and increase the risk of heart disease development during 
adult life.  
  
Keywords: Bisphenol A, offspring, cardiac disease, heart development, epigenetic 
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Naked Mole-rat (NMR) is an extraordinary mammal that has the social life of an insect, the 
cold-bloodedness of a reptile and the metabolism of a plant. With the lifespan of 30 years, their 
peculiar traits have evolved millions of years to make them uniquely suited to survive the harsh 
condition, and exceptionally a long period without oxygen. Most importantly, even with its 
extreme longevity, NMRs are remarkably cancer-resistant, with no cases of cancer is formally 
described in this species in the wild. Therefore, to uncover the long lifespan and anti-cancer 
mechanism of NMR, we have started comparative analyses of the oncogenic signaling between 
NMR Skin fibroblasts (NSF) and the mouse cell lines (MSF and NIH3T3), which revealed that 
NMR has unique features in Wnt/β-catenin signaling. The basal β-catenin expression level is 
remarkably high in NMR, and its high β-catenin activity is also corroborated by dual luciferase 
reporter assay, yet the growth rate of NSF is incredibly slow. When proceeding with β-catenin 
downregulation, decreased growth rate accompanied by enhanced senescence mechanism is 
observed in NSF, suggesting that β-catenin still plays a regular role in proliferation. Another 
interesting finding showed that the unknown microbodies were abolished in β-catenin-
knockdown NSF using confocal microscopy. Thus, we used a broad range of methods such as 
a mitochondrion-selective probe, DAB staining, and Oil-Red-O staining, to determine the true 
nature of the microbodies in NSF. Critically, we identified lipid droplets as well as 
mitochondria as potential candidates associated with β-catenin abundance. Furthermore, we 
also found that NMR fibroblast contains a significantly high level of cholesterol, suggesting 
that lipid droplets accumulation might be caused by the unique cholesterol synthesis pathway 
regulated by high β-catenin level in NMR. Further experiments revealed perturbation of the 
cholesterol synthesis pathway using statin or β-catenin knockdown altogether abolish the lipid 
droplets formation and lead to enhanced senescence in NSF. We speculate that naked mole-
rats utilize high β-catenin abundance to offset the senescence process, while the lipid droplets 
could act as a mediator regulating organellar signaling and cellular metabolism. Hence, these 
traits may have been naturally selected to improve longevity in this species. 
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Environmental pollution by toxic heavy metals has significantly risen in recent years. Exposure 
to these heavy metals both in acute and chronic levels have been associated with numerous 
health implications in humans. Aim of this study was to determine the levels of toxic heavy 
metals (THM); Cadmium (Cd), Arsenic (As), Lead (Pb) and essential elements (EE); Zinc (Zn), 
Selenium (Se) and explore the patterns of bioaccumulation in the kidneys from deceased 
individuals from Sri Lanka. A sample of right kidney cortex were analysed from 31 deceased 
individuals undergoing forensic autopsy. Thirteen of these samples were from Colombo 
(urban) while 18 were from rural districts of Moneragala, Vavuniya and Polonnaruwa. Kidney 
samples were lyophilized, microwave digested and profiled using ICP-MS alongside matrix 
matched certified reference material (ERM®-BB186). Mean age of the population was 47.9 ± 
11.3 yrs. Mean Cd, As and Pb concentrations were 73.32 ± 48.94 mgkg-1, 1.92 ± 1.18 mgkg-1 

and 0.64 ±  0.36 mgkg-1 respectively. Mean tissue levels of essential elements; Zn and Se were 
118.56 ± 47.55 mgkg-1 and 2.49 ± 1.14 mgkg-1. Individuals from rural communities 
accumulated significantly higher amounts of As (P<0.05) whereas mean Pb, Cd and EE levels 
were higher in Colombo district (p>0.05). Accumulation of Cd and Pb showed a trend of 
peaking around the middle ages(36-50 yrs) and then declining whereas As values continued to 
increase with age (P=0.052). Zn and Se were highest in the 20-35 yrs age category. Positive 
correlations were observed between Zn and Cd(r = 0.75, p<0.001) as well as Se and Zn (r = 
0.80, p<0.001) while negative correlations were observed between As and Se(r = -0.36, p<0.05) 
and As and Zn (r = -0.487, p<0.05) These values reflect the differences in exposure to these 
heavy metals and essential elements between urban and rural populations and would provide a 
useful baseline for monitoring environmental pollution. 
 
Keywords: Heavy metals, bioaccumulation, kidneys, post mortem tissue, Sri Lanka 
 
 

 
 
 
 



27TH FAOBMB & 44TH ANNUAL MSBMB CONFERENCE 2019 KUALA LUMPUR 

 

 119 

CS05-6 
 

WEAKENED NEUROTROPHIC SUPPORT AND ABERRANT LEVELS OF 
NEUROMETABOLITES IN THE BRAIN UNDERLIE REDUCED LIFESPAN OF 

WNIN/OB OBESE RATS 
 

JITENDRA KUMAR SINHA1,2*, SHAMPA GHOSH2 & MANCHALA RAGHUNATH2 

 
1Amity Institute of Neuropsychology and Neurosciences (AINN), Amity University UP, Sector 125, 

NOIDA 201303 India 
2National Institute of Nutrition (NIN), Tarnaka, Hyderabad 500007 India 

 
*Corresponding author: jitendrakumarsinha@gmail.com 

 
Wistar NIN obese (WNIN/Ob) rats developed at the National Institute of Nutrition are the 
heaviest inbred rat strain in the world. These rats are hyperphagic, hyperinsulinemic, 
hyperleptinemic and have reduced longevity (an average lifespan of 15-18 months in contrast 
to 36 months in normal Wistar rats). The major objective of the current study was to delineate 
the factors responsible for reduced longevity in the WNIN/Ob rats. Neurotrophic factors are 
responsible for the survival of developing neurons and the maintenance of mature neurons. The 
levels of key neurotrophic factors were estimated using BioPlex assay. The astrocytic 
infiltration was monitored using immunohistochemistry in different brain regions of these rats. 
As glutamate (Glu) and g-aminobutyric acid (GABA) are the major excitatory and inhibitory 
neurotransmitters in the matured mammalian CNS, and are responsible for the majority of 
energy metabolism in brain. The brain energy metabolism associated with Glu and GABA 
pathways was measured in different brain regions of WNIN/Ob rats and their age matched 
normal rats using 13C Magnetic Resonance Spectroscopy (MRS) in conjunction with infusion 
of 13C labeled [1-13C]glucose. In addition, volumetric differences in the brain of WNIN/Ob rats 
was measured using Magnetic Resonance Imaging (MRI). Our findings show that the levels of 
key neurotrophic factors were significantly altered e.g. decreased BDNF and increased IGF-1 
in the WNIN/Ob rats which could cause degeneration of neural tissue and macromolecular 
damage in the brain. We have previously reported this in the cerebral cortex and hippocampus 
of the obese rats. There were no significant volumetric changes in the brain of the WNIN/Ob 
rats when compared to controls. 13C MRS data indicate hypo-metabolism in the brain of 
WNIN/Ob rats when compared with age-matched controls, which shows insufficient supply of 
energy needs of brain at an early age. Such decreased brain metabolism could contribute to the 
accelerated ageing observed in the WNIN/Ob rats. To conclude we can say altered levels of 
neurotrophic factors and aberration in neurometabolism in the brain underlie decreased 
longevity of WNIN/Ob rats. 
 
Keywords: Accelerated ageing, brain metabolism, obesity, macromolecular damage, Magnetic 

Resonance Spectroscopy  
 

 

 

           Figure (a) WNIN/Ob obese rat, (b) WNIN control rat. 
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Interferon regulatory factor 9 (IRF9) is a transcription factor known to be involved in the 
activation of type I interferon response. Upon binding of type I interferons (i.e. IFN-α/β) to its 
receptors, IRF9 associates with STAT1 and STAT2 dimer to form the interferon-stimulated 
gene factor 3 (ISGF3) complex – via the canonical Janus kinase-Signal transducer and activator 
of transcription (JAK-STAT) pathway – and activates the transcription of antiviral genes. The 
activation of type I interferon response through the JAK-STAT pathway is regulated by post-
translational modifications, most notably phosphorylation on JAKs, STAT1 and STAT2 
proteins. The phosphorylation state of IRF9 in the JAK-STAT pathway, however, is unknown. 
In addition, unlike the other eight human IRF members, IRF9 is the only member not known 
to be phosphorylated. Therefore, we hypothesize that IRF9 is phosphorylated during the type I 
interferon response and seek to understand its physiological relevance. Two cell lines, HeLa 
and 2fTGH cells were used. Both cell types were induced with IFN-β and whole cell lysates 
collected after 24 hours. Phosphoprotein enrichment assay, Phos-Tag™ gel shift assay and 
Phosphatase assay were carried out to determine the phosphorylation state of IRF9 in relation 
to Type I interferon response. IRF9 was enriched in the phosphoprotein fraction after selective 
enrichment using phosphoprotein column. Furthermore, the SDS-PAGE migration rate for a 
portion of IRF9 was reduced with the addition of Phos-Tag™, resulting in observation of 
doublet band for IRF9. Interestingly, the signal intensity for the slower migrating IRF9 band 
was reduced with prior treatment with calf intestinal alkaline phosphatase. This was not 
observed in polyacrylamide gels without Phos-Tag™. Regulation of human IRF9 during type 
I interferon response is not well understood. Our findings suggested towards IRF9 
phosphorylation during type I interferon response. The exact site of phosphorylated amino acid 
on IRF9 together with its physiological relevance of altered phosphorylation states is still under 
investigation.  
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An intracellular serine protease gene from Bacillus pumillus isolated from Malaysian belacan, 
designated as SPBP encoding for a 319 amino acid polypeptide was recombinantly cloned into 
a pET21b vector for expression in Escherichia coli BL21(DE3). Bioinformatic analysis of the 
deduced amino acid showed absence of signal peptide indicating that SPBP is an intracellular 
protein. SPBP displayed between 40 to 77% sequence identity with other proteases from the 
peptidase_S8_subtilisin subset of the peptidase_S8_S53_superfamily. SDS-page and 
immunoblotting analysis of crude lysates from small-scale expression studies indicated soluble 
overexpression of the recombinant SPBP at expected molecular weight size of ~36 kDa in 
various expression conditions; growth temperature at 37°C, IPTG induction from 0.1 to 1 mM 
at OD600 of 0.4 to 0.8 and post-harvest time at 3 hours. Initial attempt to purify the enzyme to 
homogeneity was carried out employing immobilized nickel affinity (IMAC), size exclusion 
and anion-exchange chromatography. However, the fractions with proteolytic activity from 
second and third purification steps were no longer detected with anti-6xHis antibodies 
suggesting degradation at the C-terminal portion of the enzyme. In order to counter this, 10% 
glycerol was added into the buffers, the amount of sample loaded onto the purification column 
was also adjusted accordingly and the washing step during IMAC purification was improved. 
The modifications undertaken during purification were successful at purifying the recombinant 
SPBP up to more than 95% purity and homogeneity. A significant increase of two-fold in 
protein yield between 30-40 mg/mL can be achieved from the improved purification strategy 
compared to 17mg/mL yield recorded using the initial purification strategy. The purified SPBP 
was catalytically active as it was able to hydrolyze skim milk and casein substrates. The 
purified SPBP was also subjected to crystal screening experiments with several conditions 
already identified to produce needle-shaped crystals, plates and 3D crystals. In conclusion, a 
strategy that incorporated addition of glycerol as a stabilizing agent and steps to shorten the 
purification time with the ultimate aim to obtain high purity of active SPBP at sufficient amount 
for crystallization trials has been established. Further crystallization optimization and 
functional characterization of this novel protease is currently underway.   
 
Keywords: Intracellular serine protease, belacan; Bacillus pumillus, purification strategy, 

crystallization trials       
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eIF4G, an important eukaryotic translation initiation factor, recruits 40S ribosomal subunit to 
mRNA and starts protein translation. In S. cerevisiae, it was reported that deletion of eIF4G1 
caused defects in 60S biogenesis. However, no study has shown the molecular mechanism of 
eIF4G in 60S ribosome biogenesis. In addition to translation, ribosome biogenesis is also 
important to regulate protein levels. In ribosome biogenesis, assembly factors are required for 
rRNA processing, assembly of rRNAs and proteins, stabilization of ribosomal proteins, and 
checking the accuracy in ribosome assembly. If there is defect in assembly factors, the level 
and function of ribosome would be impaired, which results in growth defects and even death. 
In this study, both eIF4G1 (Tif4631) and eIF4G2 (Tif4632) were shown to involve in early 60S 
ribosome biogenesis. Deletion of eIF4G disturbed biogenesis pathway of 60S but not 40S. In 
eIF4GΔ, Ssf1, a 60S assembly factor, changed the cellular distribution from nucleolus to 
nucleus and increased the retention with 60S. The direct protein-protein interaction was 
observed between eIF4G1 and Ssf1. Besides, deletion TIF4631 in ssf1Δ cells showed strong 
synthetic growth defects. Ssf1 is an assembly factor involved in PET (polypeptide exit tunnel) 
maturation. These data indicate that eIF4G also involved in facilitating PET maturation in 60S 
ribosome biogenesis via Ssf1. 
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Newcastle disease (ND) is a disastrous and highly communicable disease that infects most 
species of wild and domestic birds (Class Aves) worldwide. This disease is primarily caused 
by Avian avulavirus 1 (AAV1) or better known as, Newcastle disease virus belonging to Order 
Mononegavirales and Family Paramyxoviridae. AAV1 consists of six structural genes and the 
most used structural gene for characterizing and determining the virulence of ND is the fusion 
gene. The aim of this study was to perform the molecular characterization of the fusion gene 
segment of AAV1 stored isolates from clinical cases in the Philippines from 1991 through 
2017. Different molecular techniques were employed to determine the characteristics of the 
different stored viral samples representing different ND clinical cases in the Philippines. These 
AAV1 study isolates were compared to 50 different reference strains representing different 
genotypes.  PCR amplification using primer A (NDV-For4359, NDV-Rev4788) and primer D 
(NDV-For5918, NDV-Rev6204) targeting the regions of fusion gene confirmed that all of the 
isolates are AAV1. Phylogenetic analysis has shown that TLY16KVG7, BLY16KVG6, 
PLY15KVG3, DLY15KVG4, and ZLY14KVG2 clustered to strains of Class II, Genotype VII. 
RPG17KVG10 clustered to Class II, Genotype VI. DBR17KVG9 and TLY17KVG8 clustered 
to Class II, Genotype II. Results from the phylogenetic analysis suggest the diversity of strains 
of AAV1 in the Philippines. Knowing the molecular characteristics of the virus would greatly 
help animal researchers, veterinarians, poultry raisers, and poultry policymakers to create 
effective vaccines that will gradually eradicate ND cases in the Philippines. 
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Periodontitis is one of the major health problems linked to systemic diseases, the main pathogen 
related to periodontitis is Porphyromonas gingivalis, a gram-negative anaerobe bacterium. In 
the outer cell membrane, several peptidases are secreted by P. gingivalis. Among them, 
gingipains, a group of arginine or lysine specific cysteine proteinases (known as gingipain R 
and K), have been recognized as major virulence factors of this bacterium. Since the genes 
encoding gingipains possesses hemagglutin motifs, the product of genes encoding gingipains 
are considered to be involved in hemagglutination and hemolysis of erythrocytes, as well as 
the degradation of host proteins and tissues. In this study, we attempted to evaluate and isolate 
inhibitory materials from Sudanese medicinal plants on such virulence factors of P. gingivalis. 
As many of new therapeutic strategies against P. gingivalis focus on blocking the very early 
stages of the bacterial adhesions to the host cells, we focused on the inhibition of the virulence 
factors in vitro and in vivo. The aqueous extract of Origanum vulgare L. exposed an inhibitory 
activity on hemagglutinatin and hemolysis, as well as the inhibition of protease activity, in 
addition to suppression of bacterial growth for crude extract. The crude aqueous extract 
fractionated by normal and reversed phase chromatography followed by Prussian blue test, 
TLC and MALDI-TOF/ MS analysis to characterize the isolated inhibitor compounds; all 
showed that the hydrolyzable tannin-like compound is the main inhibitor that hindered the P. 
gingivalis virulence factors unspecifically. Finding nonspecific inhibitor able to impede all of 
the virulence factors of P. gingivalis is a potentially promising agent that can be used for oral 
hygiene or therapeutic product. 
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Translation initiation is main pillar of protein expression and often referred as rate limiting 
step which facilitates stable attachment of a ribosome to the mRNA to form translation 
initiation complex. Here we report a method for improving translational initiation efficiency of 
cry2Ac11 gene in Bacillus thuringiensis (Bt) host. The cry2Ac11 gene used as model gene as 
its low expression was obtained without chaperone. The gene cry2Ac11 are positioned at third 
position (Orf3) in operon comprising orf1, orf2, and orf3. It needs accessory protein (ORF2) 
for crystal formation and high yield. Operon of cry2Ac11 as well as ORF’s was cloned in 
pHT3101 shuttle vector under control of dual promoter cyt1A-p/STAB-SD. Genetic 
manipulation of cry2Ac11 gene without helper protein was carried out by optimizing ribosomal 
binding site and spacer region (RBS-ATG) in translation initiation region (TIR). Mutants were 
expressed in acrystalliferous Bt strain. Higher transcript and protein expression level of mutant 
cry2Ac11 was obtained in which triple start codons (AUGs) were introduced in RBS-AUG 
region. The high expression efficiency of Cry2Ac11 mutant without helper protein is a 
cumulative and cooperative result of chimeric promoter cyt1AP/STAB-SD with the optimal 
context of RBS-AUG region provided by multiple AUGs and stabilizer sequence at 3′ ends. 
The mechanism of multiple starts codons on hyper expression of recombinant protein without 
chaperone in prokaryotic expression system still need to investigate and correlate with 
eukaryotic system.  
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Diabetes mellitus (DM) represents a range of metabolic disorders characterized by 
hyperglycemia resulting from insulin deficiency or insulin resistance or both.  Type 2 diabetes 
mellitus (T2DM) is the most common form of DM characterized by hyperglycemia, insulin 
resistance and relative insulin deficiency. Traditionally, olive leaf is used for the treatment of 
this disease. The aim of this study was to investigate whether olive leaf extract (OLE) improves 
insulin receptors and transporter proteins expression levels such as insulin receptor substrate-
1 (IRS-1), tyrosine kinase (TK), GLUT-2 and GLUT-4. For this purpose, total phenol, 
flavonoid, antioxidant, and oleuropein levels were analyzed from OLE obtained by using four 
different solvents and the highest content of methanol extract was selected for the study. 
Different concentrations of OLE (2.5 to 320 μg/mL) was incubated with hepatocellular 
carcinoma (HepG2) cells for 24 hours. After incubation, protein expression levels of IRS-1, 
TK, GLUT-2, and GLUT-4 were analyzed by western blotting technique from the obtained cell 
lysates.  As a result, it has been shown that OLE enhances the expression levels of the insulin 
receptors and glucose transporter proteins. Therefore, OLE can be used in the treatment of 
T2DM.  However, in order to find the most effective concentration, dose optimization with an 
in vivo study is required. 
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Cardio-renal diseases are one of the most significant example of organ crosstalk interference. 
Heart and kidney are related especially when one organ suffers acute or chronic dysfunction in 
either of them. Of late, millions are affected world-wide as cardio-renal diseases are fast 
assuming significance due to increase in incidence and complications. This bidirectional nature 
of cardiac and renal interaction is also known as cardio-renal syndrome. It becomes important 
to study the underlying mechanism for biomarkers discovery to report human health risks 
especially when it comes to cardio-renal syndrome. In spite of current testing models to 
recognize diagnostic potential biomarkers of cardio-renal syndrome, models for early or 
accurate prediction of cardio-renal syndromes are inadequate. We present here a simple 
preliminary algorithm based on pathway analysis associated with genomic and proteomic 
biomarkers derived from publicly available data sources in order to develop cardio-renal 
syndrome profiles which cover arrays of diseases. This work provides the first proof of 
principle for identified biomarkers and their pathways predictive of the response to target 
therapy for personalized treatment. Based on updated data-sources and clinical trials 
conducted, the present work can be used as a guided treatment decision for clinicians. 
Therefore, the proposed algorithm can prevent risk failures and offer personalized remediation 
which can provide basis of more extensive algorithm. 
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Obesity and diabetes are independent risk factors for hepatocellular carcinoma (HCC). 
However, the contribution of each metabolic condition to hepatocarcinogenesis has not been 
clarified. Earlier, we demonstrated that obese diabetic foz/foz mice exhibit accelerated 
diethylnitrosamine (DEN)-induced HCC. To establish whether obesity itself or diabetes is 
more relevant to enhanced HCC development, we compared chemically induced HCC between 
diabetic Alms1 mutant (foz/foz) NOD.B10 and non-diabetic foz/foz BALB/c mice. Male foz/foz 
and Wt NOD.B10 and BALB/c mice were injected with DEN (10 mg/kg) at 12-15 days, 
controls with saline. Hepatic protein expression was assayed by immunoblotting and 
immunohistochemistry. Both strains of foz/foz mice developed equivalent obesity, but 
metabolic complications of obesity, including hepatomegaly, insulin resistance with 
hyperinsulinemia, and hyperglycemia, occurred only in foz/foz NOD.B10 mice. At 6 mths, the 
incidence of liver tumours was significantly higher in foz/foz NOD.B10 than foz/foz BALB/c 
mice (100% vs 40%). Liver nodules were also more numerous and larger in foz/foz NOD.B10 
compared with BALB/c counterparts. Increased liver injury evident by serum ALT and hepatic 
Bax expression occurred in diabetic obese NOD.B10 but not in non-diabetic obese BALB/c 
mice. Hepatocyte proliferation (cyclin D1 and PCNA) was comparable between the two obese 
lines. Despite the obvious difference in levels of serum insulin in response to obesity, insulin-
mediated mammalian target of rapamycin (mTORC1) activation was similar between groups. 
Instead, activation of c-Jun N-terminal kinase (JNK) signalling was clearly enhanced in foz/foz 
NOD.B10 mice but unaltered in foz/foz BALB/c mice. This was associated with the up-
regulation of c-Myc. There was a parallel increase in activation of nuclear factor E2-related 
factor 2 (NRF2) in foz/foz NOD.B10 vs foz/foz BALB/c mice, inferring enhanced oxidative 
stress in obese mice with diabetes. Diabetes accelerates liver tumour development in obese 
mice. The pathogenic mechanisms may include increased liver injury related to metabolic 
obesity and oxidative stress-induced JNK activation.  
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RASSF6 is a member of the tumor suppressor Ras-association domain family (RASSF) 
proteins. RASSF6 expression is epigenetically suppressed in human cancers and its low 
expression is associated with poor prognosis. RASSF6 plays a tumor suppressor role by 
regulating cell cycle arrest and apoptosis. Mechanistically, RASSF6 blocks MDM2-mediated 
p53 degradation and enhances p53 expression. However, RASSF6 also induces cell cycle arrest 
and apoptosis in the p53-negative background, which implies that the tumor suppressor 
function of RASSF6 does not solely depend on p53. In this study, we have revealed that 
RASSF6 enhances the interaction between pRb and protein phosphatase and induces 
CDKN2A. In this way, RASSF6 increases unphosphorylated pRb and augments the interaction 
between pRb and E2F1. Moreover, RASSF6 increases TP73-target genes via pRb and E2F1. 
Finally, we found that RASSF6 depletion induces polypoid cells in the p53-negative 
background. In conclusion, RASSF6 plays as a tumor suppressor in cancers with the loss-of-
function of p53 and pRb is implicated in this function of RASSF6. 
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Cardiac ryanodine receptor (RyR2) is essential for the release of calcium from the sarcoplasmic 
reticulum and contraction of heart muscle. Glutathione transferases are endogenous antioxidant 
enzymes that conjugate the tripeptide reduced glutathione to various toxins. Our previous 
studies have proven that C-terminal domain of the glutathione transferase M2 (GSTM2-2 C) 
has an isoform specific inhibitory effect on the RyR2 activity. GSTM2-2C was proven to have 
a higher affinity for the divergent region 3 of the RyR2 (RyR2D3).  Objective of this study was 
to identify the minimum fragment of the C-terminal domain of GSTM2-2 that binds to the 
smallest fragment of DR3 region of the ryanodine receptor to inhibit the activity of the RyR2. 
Different helices of the GSTM2-2 C, H5678, H56 and H78, were expressed and purified. The 
RyR2D3, RyRD3 mutant (G1885E, G1886S) and RyRD3 short peptide were synthesized. 
Intrinsic tryptophan fluorescence experiments were performed by placing the fragments of 
GSTM2-2 C in a cuvette and titrating different fragments of the RyR2. They were excited at 
280 nm and the fluorescence emission was monitored at 340 nm. Non-linear regression curve 
was generated and the equilibrium dissociation constants of the reaction between the fragments 
of GSTM2-2 C and fragments of RyR2 were determined. RyR2D3, RyR2D3 mutant and 
RyRD3 short peptide gave a Kd (µM) of 57.8 ± 4.2, 43.4 ± 0.8 and 30.2 ± 5.8 respectively. 
When compared, the most active fragment RyRD3 short gave binding affinities of 134.3 ± 44.7 
and 41.2 ± 7.1 µM respectively with H56 and H78. These results were compatible with the 
results obtained for single channel and Ca2+ release experiments. Strongest binding was 
achieved by the shortest 22 amino acid fragment, RyRD3 short, against helix 5678. 
Interestingly, the double mutant associated with arrhythmogenic right ventricular 
cardiomyopathy (ARVC) increased the binding affinity of H5678 to RyR2D3. It is interesting 
to speculate that H5678 can be developed for the treatment of ARVC which cause sudden 
cardiac death due to stress induced ventricular arrhythmias. In conclusion, the 22 amino acid 
region of RyR2 would be an ideal drug target for isoform specific drugs to modulate cardiac 
RyR2 activity. 
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The interaction of a nucleoside analogue, bromodeoxyuridine (BrdU) with the main transport 
protein in human circulation, human serum albumin (HSA) was explored using 
multispectroscopic techniques such as fluorescence, absorption and circular dichroism 
spectroscopy. Fluorescence quenching of HSA in the presence of BrdU was characterized as 
static quenching, as the Ksv value decreased with an increase in temperature. Value of the 
binding constant (Ka), as determined from the double log plot (3.18 × 104 M-1 at 298K) showed 
moderate binding affinity between BrdU with HSA. Thermodynamic analysis of the binding 
data of BrdU-HSA system, obtained at three different temperatures showed that the binding 
process was primarily mediated by hydrophobic interactions and hydrogen bonds, as the values 
of the entropy change (ΔS) and the enthalpy change (ΔH) were found to be 28.48 J mol−1 K−1 
and −17.16 kJ mol−1, respectively. Three-dimensional fluorescence spectroscopic results 
indicated microenvironmental changes around Trp and Tyr residues of HSA upon 
complexation with BrdU. Binding of BrdU to HSA produced slight alterations in both 
secondary and tertiary structures of HSA, as revealed from the far-UV and the near-UV CD 
spectral results. Competitive drug displacement results obtained with warfarin and 
indomethacin (site I markers) as well as diazepam (site II marker) along with molecular 
docking results suggested that BrdU binds to both Sudlow's sites I and II, located in subdomains 
IIA and IIIA of HSA, respectively. However, site I seems to be more preferred than site II 
based on binding energy data. 
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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, which 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 encode a paucity of enzymes involved in ATP 
synthesis. To gain energy, microsporidia relies on nucleotide transporters (NTTs) 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 factors 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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Structural variants (SVs) include inversions, duplications, deletions and translocation that span 
megabases of segments in the human genome. These genomic aberrations are the cause of 
many hereditary genetic disorders and contributes to pathogenesis of diseases like cancer. 
Profile of single nucleotide polymorphisms (SNPs) and indels in colorectal cancer (CRC) are 
relatively well-characterized; however, the role of SVs as well as its biological interpretation 
in CRC are still poorly defined. We conducted a study with the aim to characterize structural 
variants in Malaysian CRC patients that may lead to functional activation and/or inactivation 
relevant to oncogenesis. Whole genome sequencing of at least 30X coverage was performed 
on the DNA obtained from tumor tissues and matched control of 37 Malaysian CRC patients. 
We utilized an open-source software, novoBreak, for the detection of somatic SVs. We 
annotated the identified SVs followed by interpretation of their potential pathogenicity and 
filtered the potential population common variants based on The Database of Genomic Variants 
(DGV), using AnnotSV. Upon variants prioritization, we identified 56 pathogenic somatic 
structural variants, consisting of 41 large deletions and 15 duplications, in 20 out of 37 of our 
patients (54%). Among the aberrations was known tumor suppressor gene, APC. Deletion of 
543 kb region, affecting the whole gene of APC was identified in one of our patient, C288. 
Notably, we discovered, deletions affecting RBFOX1 gene in two of our patients, C459 and 
C404. Patient C404 was died, less than a year, after being diagnosed with stage 3 CRC. 
Meanwhile, patient C459 had a progressive disease, with multiple metastasis, despite of 
chemotherapy received. Thus, based on the clinical outcome of both patients, we deduced that 
deletion RBFOX1, may be associated with poor prognosis in colorectal cancer. Interestingly, 
we observed duplication of long non-coding RNA SNHG14, that was known to promote cancer 
cells proliferation and invasion via miRNA sponging mechanism. To our knowledge, this study 
is the first to characterize a comprehensive view of genomic rearrangements with multiple 
classes of SVs in Malaysian CRC patients. However, the possible roles of these structural 
variants in oncogenesis and treatment responses in CRC patients warrant further investigation. 
 
Keywords: Colorectal cancer, Malaysian colorectal cancer, structural variants, genome 

rearrangement, whole genome sequencing 
 



27TH FAOBMB & 44TH ANNUAL MSBMB CONFERENCE 2019 KUALA LUMPUR 

 

 134 

CS12-7 
 

EXPLORING DRUG REPURPOSING OPPORTUNITIES VIA SUB-STRUCTURAL 
SIMILARITY SEARCHES OF THE PROTEIN DATA BANK 

 
NUR SYATILA AB GHANI1 & MOHD FIRDAUS MOHD RAIH1,2* 

 
1Centre for Frontier Science, Faculty of Science and Technology, Universiti Kebangsaan 

Malaysia, 43600 Bangi, Selangor, Malaysia  
2Institute of System Biology, Universiti Kebangsaan Malaysia, 43600 Bangi, Selangor 

 
*Corresponding author: firdaus@mfrlab.org 

 
Drug repurposing is a strategy of finding new indication for existing drug molecules by 
exploring the ability of these drugs to target new proteins involved in other disease 
mechanisms, which has been proved to be an alternative with lower cost and time compared to 
designing and marketing new drugs due to readily established safety profile and efficacy of 
these drug molecules. The increasing number of protein structures as well as protein-drug 
complexes in the structural database Protein Data Bank (PDB) open up the opportunities to 
explore potential new targets for readily available drugs through structural approaches, which 
includes searching for similar binding sites to known protein-drug interactions derived from 
the corresponding protein-drug complexes. Based on the assumption that proteins with similar 
binding sites may bind to similar drugs, the sub-structural similarity searches may be used to 
identify similar sites in unrelated proteins that are not previously known to be a drug target 
before. Using this approach, we searched for similarly arranged amino acid patterns to known 
drug binding sites across the PDB using a graph theory algorithm, ASSAM, and we further 
suggested the ability of stipulated drug molecule to form a conformation with the predicted 
protein through molecular docking. We demonstrated the application of this approach to detect 
potential new sites for existing drugs. For example, we predicted a probable new site for 
nitroxoline, an approved cathepsin B inhibitor primarily used for urinary tract infections, and 
we suggested that the drug could be a promising repurposing candidate for Chagas disease 
considering the possible confirmations obtained through molecular docking. We have 
compiled similarly arranged amino acid patterns to known drug binding interactions obtained 
from the PDB and we extended the application as a web server, the Drug ReposER, aiming to 
facilitate the discovery of potential targets for drug repurposing. Overall, the exploration of 
similarly arranged amino acids through sub-structural similarity provide opportunities of 
treating new diseases using existing drugs. 
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Streptococcus pyogenes (Group A Streptococcus, GAS) causes a variety of diseases in humans 
ranging from non-invasive to more severe invasive diseases including cellulitis, necrotising 
fasciitis and toxic shock. Investigation of GAS pathomechanisms are hindered by the lack of 
suitable animal infection models, because GAS is an exclusive human pathogen. We have 
previously characterised two novel GAS virulence factors (VFs), Streptococcus pyogenes 
nuclease A (SpnA) and streptococcal 5’-nucleotidase A (S5nA). SpnA and S5nA are known to 
be involved in immune escape by cleaving DNA and generating the immunomodulatory 
molecules adenosine and deoxyadenosine. Orthologues of both these VFs have been identified 
in the related species Streptococcus iniae, a major fish pathogen. Biochemical analysis of 
recombinant SpnA and S5nA from S. iniae showed that both proteins have very similar 
functions in vitro to those produced by GAS, making them true orthologues. We therefore 
characterised the mechanisms of these two important GAS VFs in vivo by investigating their 
orthologues SpnAi and S5nAi using a zebrafish infection model. Injection of 50 cfu wild-type 
S. iniae or the complementation strains into the hindbrain of zebrafish larvae induced a lethal 
infection, while spnAi and s5nAi gene-deletion mutants (spnAiΔ and s5nAiΔ) displayed greater 
than 75% survival at 24 h post-infection (hpi). Green fluorescence-labeled S. iniae strains have 
been generated to facilitate the in vivo studies of SpnAi and S5nAi in zebrafish larvae by 
confocal live-cell imaging. The results show that bacteria load of larvae infected with wild-
type S. iniae or the complementation strains, but not spnAiΔ and s5nAiΔ strains increases over 
time. Innate immune response studies show that neutrophils and macrophages were actively 
recruited to the hindbrain of larvae infected with spnAiΔ and s5nAiΔ, respectively, but not 
wild-type S. iniae or the complementation strains. These suggest SpnAi and S5nAi contribute 
to the virulence of S. iniae by suppressing innate immune cell migration. The successful 
investigation of these S. iniae VFs using zebrafish give insight into the in vivo functions of 
those orthologues produce by GAS in the human host and enable the use of zebrafish to study 
other GAS VFs that are also found in S. iniae. 
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Interleukin-1 receptor associated kinase 3 (IRAK3) acts as a negative regulator of inflammation 
by inhibiting inflammatory downstream signalling. Although IRAK3 is proposed as a useful 
diagnostic and prognostic marker in inflammation, and possibly a target for intervention, the 
exact mechanism of action and the selectivity of IRAK3 is still largely unclear and further 
evaluation is needed. Prior studies using bioinformatic search tools identified IRAK3 as a 
potentially novel guanylate cyclase catalyzing cyclic guanosine monophosphate (cGMP) 
synthesis, and IRAK3 was shown to contain a guanylate cyclase (GC) centre within its 
pseudokinase domain. We demonstrate that wild type IRAK3 is capable of producing cGMP, 
whereas point mutations in the GC centre and surrounding residues reduced cGMP production 
and influence distribution of the protein in mammalian cells, suggestive of changes in the 
interactome. cGMP alone affects downstream signalling through modulation of the nuclear 
factor kappa-light-chain-enhancer of activated B cells (NF-kB) in the presence of 
lipopolysaccharide (LPS). IRAK3 mutants with reduced cGMP-generating capacity failed to 
supress LPS-induced NFkB activity, suggesting that the cGMP generated by IRAK3 may be 
involved in regulatory function of the protein where the presence of cGMP may selectivity 
affect downstream signaling pathway(s) by modulating the binding and/or activity of nearby 
interacting proteins involved in the cascade. These findings are providing insight into the 
hidden functions of IRAK3 and may assist in explaining the selectivity and functionality of 
IRAK3 in the inflammatory signalling cascade. 
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Adjuvants improve the potency of vaccines, but the modes of action (MOAs) of most adjuvants 
are largely unknown. TLR-dependent and -independent innate immune signaling through the 
adaptor molecule MyD88 has been shown to be pivotal to the effects of most adjuvants; 
however, MyD88's involvement in the TLR-independent MOAs of adjuvants is poorly 
understood. Here, using the T-dependent antigen NIPOVA and a unique particulate adjuvant 
called synthetic hemozoin (sHZ), we show that MyD88 is required for early GC formation and 
enhanced antibody class-switch recombination (CSR) in mice. Using cell-type-specific MyD88 
KO mice, we found that IgG2c class switching, but not IgG1 class switching, was controlled 
by B cell-intrinsic MyD88 signaling. Notably, IFNγ produced by various cells including T 
cells, NK cells, and dendritic cells was the primary cytokine for IgG2c CSR and B-cell intrinsic 
MyD88 is required for IFNγ production. Moreover, IFNγ receptor (IFNγR) deficiency 
abolished sHZ-induced IgG2c production, while recombinant IFNγ administration successfully 
rescued IgG2c CSR impairment in mice lacking B-cell intrinsic MyD88. Together, our results 
show that B cell-intrinsic MyD88 signaling is involved in the MOA of certain particulate 
adjuvants and this may enhance our specific understanding of how adjuvants and vaccines 
work.  
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Deubiquitinases (DUBs) is a component of protein ubiquitination that regulate many biological 
processes and cellular pathways critical for cell survival, proliferation, genome stability and 
transcriptional control that are closely related to diseases such as cancer. In fact, there is a 
growing interest on the therapeutic potential of targeting DUBs as a treatment for cancer. 
However, most of the studies involving DUBs and cancer are focused on individual DUBs. 
This study aimed to observe the interaction between the whole DUBs interactome and cancer 
related proteins in order to understand the relationship between DUBs and cancer on system 
biology level. The DUBs interactome was established by extracting the protein partners of 
every member in DUBs family (USP, UCH, MJD, OTU, JAMM, MINDY, ZUFSP) from IMEx 
consortium databases. Protein-protein interaction (PPI) network was constructed and analyzed 
in Cytoscape, an open source software platform for visualizing molecular interaction network. 
The PPI network of DUBs consists of 2,328 nodes and 3,409 edges and follows a power law 
distribution that corresponds to scale-free topology. List of cancer related protein was obtained 
from Cancer Gene Census by COSMIC database. The cancer related proteins in DUBs PPI 
were extracted and formed a subnetwork of 247 nodes and 326 edges. We observed that some 
DUBs such as BAP1, TNFAIP3, USP6, CYLD and USP44 are the cancer related proteins 
themselves. Out of 96 DUBs, 18 DUBs are isolated nodes and thus, 78 DUBs (81.25%) have 
direct association with cancer related proteins. Network analysis by NetworkAnalyzer tool 
showed that the top five highest degree nodes are OTUB1, COPS5, USP7, PSMD7 and PRPF8, 
indicating that these DUBs may have important roles in cancer related pathways. Meanwhile, 
TP53 is identified as the cancer related protein that has the most DUBs partners, followed by 
JUN, MYC, CDKN1A and TRIM27. In conclusion, the cancer subnet from DUBs PPI 
constructed from this study showed the strong relationship between DUBs and cancer. 
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Development of eco-friendly green textile processing has attained increasing interests as it 
provides many benefits included chemical reduction, energy saving, and less waste water 
treatment. In this study, a simultaneous desizing and scouring process of cotton fabric was 
investigated using multienzyme composed of pectinase and amylase from solid state 
fermentation of Aspergillus aculeatus BCC17849. By using Plackett-Burman statistical design, 
the optimized fermentation medium (5 g solid substrate) mainly composed of cassava pulp and 
defatted soybean meal was found to give maximum amylase and pectinase activities of 23.33 
and 76.46 IU/g, respectively with 5 days of cultivation time at 30oC. After that, up-scaling of 
multienzyme production using a total solid medium of 50 kg was performed under the similar 
conditions, which yielded more than 2 folds of amylase (52.29 IU/g) and 1.54 folds of pectinase 
when compared to laboratory scale. Hence, the resulting crude multi-enzyme was further 
concentrated to 5-10 folds by ultrafiltration prior to test in cotton preparing process. 
Application of the concentrated crude enzyme to one-step desizing and scouring of cotton 
fabrics under pH 5.5 and 55oC for 1 h led to efficient starch and wax removal with Tegawa 
scale of 6-7 and water absorbency of < 1 s, which were in the same range to those obtained in 
sequential process using respective commercial enzymes. Pilot-scale trial of the enzyme using 
cold patch batch and exhaust processes showed similar desizing and scouring efficiencies to 
the lab-scale testing. The work demonstrates the potential of the combined enzymatic desizing 
and scouring process for eco-friendly textile industry. 
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Risks and consequences of micronutrient deficiencies and the impact and effects of 
supplementation during pregnancy are yet to be comprehensively evaluated.   
 
Iron, folate, vitamin A (VA), anaemia and inflammatory status, dihydrofolate reductase 
(DHFR) gene polymorphism and 24-hour diet were assessed in a cohort of 80 apparently 
healthy pregnant women and their offspring following the national iron folic acid (IFA) 
supplementation programme (1mg FA/day till 12 weeks period of gestation (POG) followed 
by 400µg FA plus 60mg elemental iron/day until delivery) and postpartum VA mega dose. 
Women were recruited in early pregnancy at ≤12 weeks POG before taking nutritional 
supplements and followed up; at 12 weeks POG at the initiation of IFA supplements, at 12-18 
weeks of POG, at >34 weeks of POG, at delivery and 6-8 weeks postpartum. Sixty nine percent 
women had low iron stores, 50% had low folate stores and 6% had low VA stores, while 10% 
were anaemic in early pregnancy. A rapid reduction in iron stores was noted among women 
who began their pregnancy with sufficient iron and had inflammation throughout pregnancy 
(hs-CRP>5mg/L), while the women without inflammation maintained their iron levels. At 
delivery 71% of women and 62.2% infants were noted with low VA stores when using the cut-
off 46µg/dL which reflects the liver reserves. Following VA mega dose an improved breast 
milk VA (50.2±14.2µg/dl) concentration was noted in them. Though there is a rapid increase 
in folate stores in total population, the women homozygous for deletion allele for DHFR gene 
with a low dietary folate intake had inadequate folate stores in early pregnancy even after FA 
supplementation than those with a higher dietary folate intake. Iron and inflammatory status at 
the beginning of pregnancy appears to hinder the benefits of iron supplementation. Rapid 
increase in folate stores and the influence of DHFR polymorphism cautions against the 
potential adverse effects of synthetic FA while highlighting the importance of natural folates. 
The present study highlights the importance of reviewing national supplementation programme 
following large-scale studies assessing the full consequences of micronutrient deficiencies. 
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Binding of lumefantrine (LUM), an antimalarial drug to human serum albumin (HSA), the 
main carrier protein in blood circulation was investigated using fluorescence quenching 
titration, UV-vis absorption and circular dichroism (CD) spectroscopy as well as molecular 
docking.  LUM- induced quenching of the protein (HSA) fluorescence was characterized as 
static quenching, as revealed by the decrease in the value of the Stern-Volmer quenching 
constant, Ksv with increasing temperatures, thus suggesting LUM-HSA complex formation. 
The values of the association constant, Ka for LUM ̶ HSA interaction were found to be within 
the range, 7.45 ̶ 5.83 × 104 M˗1 at three different temperatures, i.e., 288K, 298K and 308K, 
which indicated moderate binding affinity between LUM and HSA. Far-UV and near-UV CD 
spectral results demonstrated smaller changes in both secondary and tertiary structures of HSA 
upon LUM binding. Three-dimensional fluorescence spectra also implied that LUM binding to 
HSA produced alterations in the microenvironment around protein fluorophores (Trp and Tyr).  
Competitive drug displacement results designated Sudlow’s site I, located in subdomain IIA of 
HSA as the preferred binding site of LUM on HSA. This result was well supported by 
molecular docking analysis.  
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Tuberculosis is a widespread, and in many cases fatal, infectious disease caused by various 
strains of Mycobacterium. Millions of people suffer or die from the disease, due to the 
multidrug - resistant (MDR-TB) and extensively drug resistant (XDR-TB) nature of the 
organism. Methionine is required for the survival of bacterial and fungal species. In methionine 
biosynthesis, aspartate is converted to methionine. Work on different enzymes of Asp pathway 
revealed that this pathway could be a good drug target. To design a potent drug against TB, we 
studied the mechanism of action of homoserine transacetylase also called Met A encoded by 
met A gene (Rv3341) from Mycobacterium tuberculosis H37Rv strain. Homology search using 
BLASTP revealed that Met A was grouped as α/β hydrolase that belongs to MET2 
superfamilies and showed highest similarity to MaHAT (5W8P) (77%). Multiple sequence 
alignment of Met A with other acetyl transferases showed that Ser- His- Asp form the catalytic 
triad. Phylogenetic analysis indicated that Met A and HAT enzyme from M. abscessus form a 
separate branch from other acetyltransferases but have evolved from common ancestor. The 
three-dimensional model of MtHAT enzyme as monomer and dimer were obtained based on 
the crystal structure of homoserine acetyltransferase from M. abscessus (PDB ID 5W8P) as a 
template. Recombinant Met A enzyme was expressed and purified. The monomeric and 
dimeric form of Met A was observed by SDS-PAGE. Purified Met A activity was assayed 
spectrophotometrically using 4,4’-dithiodipyridine (DTP). The optimum pH and temperature 
of Met A was observed as 7.5 and 250 C respectively. The highest inhibitory effect on Met A 
was observed in presence of Hg2+ and Cu2+ metal ions.  Steady state kinetic analysis of Met A, 
using acetyl-CoA and L-homoserine as substrates showed that it followed a ping- pong 
mechanism.  Activity of homoserine succinyltransferase (HST) and serine acetyltransferase 
(SAT) were also examined. It was found that Met A catalyzes only first part of the reaction but 
cannot transfer succinyl/ acetyl group to L-homoserine/ serine respectively. Therefore, we 
conclude that Met A is a homoserine transacetylase.  
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Nasopharyngeal carcinoma (NPC) is a tumour of the head and neck with high incidence 
predominantly reported from the Southern China and Southeast Asia. NPC also has a complex 
aetiology that are related to Epstein-Barr virus (EBV) infection, family history, genetic and 
life-style. Cancer stem cells (CSCs) is a small subset of cells from tumour mass that can self-
renew and constitute the heterogeneous lineages of cancer cells in a tumor. Hence, CSCs is 
considered the main driving force for tumour initiation, treatment failure and relapse. This 
study aims to identify the miRNAs and genes differentially expressed in NPC CSCs, and gain 
insight into the underlying molecular mechanism of NPC CSCs. FACS sorting was performed 
on CNE1 NPC cells to isolate the stem cell fraction (ALDHhi) and non-stem cell fraction 
(ALDHlo). Microarray was performed to compare the miRNA and mRNA expression profiles. 
Bioinformatics tools were used to predict the miRNA targets genes. Integrated miRNA-mRNA 
analysis was subsequently performed to identify the miRNA/mRNA negative regulation pairs, 
the miRNA-mRNA regulation network was constructed, the underlying functions of the 
differentially expressed genes were analyzed by Gene Ontology and Kyoto Encyclopedia of 
Genes and Genomes pathway analysis. The expression of selected miRNAs and mRNAs were 
validated using quantitative real-time PCR. When compared against ALDHlo cells, ALDHhi 
CNE1 cells had 58 differentially expressed miRNAs and 635 differentially expressed genes, 
where 20 miRNAs and 391 mRNAs were up-regulated, and 38 miRNAs and 244 mRNAs were 
down-regulated. There were a total of 758 negative-correlated miRNA-mRNA pairs. The 
differentially expressed genes were enriched in pathways related to cell proliferation, invasion 
and metastasis, drug resistance and stem cell. The bioinformatics analysis and regulatory 
network identified some genes and miRNAs, such as LAMC2, TNC, ELF3, MUC1, SPRY4, 
ITGA3, miR-23c, miR-589-3p and miR-1301-3p that are potentially important for the growth 
and progression of ALDHhi NPC cells. In conclusion, functional analysis of mRNA and 
miRNA transcriptome profiles from the stem cell-enriched fraction of NPC cells has identified 
some candidate genes and miRNA that are involved in the development of NPC CSCs, and 
could be used as potential biomarkers, prognostic markers and therapeutic target for the 
treatment of NPC. 
 
Keywords: NPC, cancer stem cell, ALDH, mRNA/miRNA, regulatory network 

 

 
 
 



27TH FAOBMB & 44TH ANNUAL MSBMB CONFERENCE 2019 KUALA LUMPUR 

 

 144 

CS17-5 
 

PREPARATION AND CELLULAR UPTAKE EVALUATION OF CD73 SIRNA 
LOADED NANOLIPOSOMES FOR CANCER THERAPY 

 
ANVAR SOLEIMANI1, SHADI KHORRAMI2, MOHAMMAD SOUKHTANLOO1, 

MAHMOUD REZA JAAFARI3 

 

1Department of Clinical Biochemistry, Faculty of Medicine, Mashhad University of 
Medical Sciences, Mashhad, Iran 

2Metabolic Syndrome Research Center, Mashhad University of Medical Sciences, 
Mashhad, Iran 

3Department of Pharmaceutical Nanotechnology, School of Pharmacy, Mashhad 
University of Medical Sciences, Mashhad, Iran 

 
Corresponding author: JafariMR@mums.ac.ir 

 
CD73 through enzymatic and non-enzymatic function triggers molecular and cellular signaling 
pathways which finally lead to tumor progression. Blocking the CD73 and CD73 derived 
adenosine have announced as potent therapeutic approach for cancer treatment. The siRNA is 
a strong tool for target-specific gene silencing by RNA interference (RNAi) pathway. 
Therapeutic potential of siRNA needs effective Nano-carrier systems which can deliver 
specific siRNA to tumor cells. In this project, we investigated an effective nanoliposomal 
delivery system containing CD73 siRNA to knockdown CD73 gene effectively. CD73 siRNA 
was encapsulated into nanoliposomes with lipid content of mPEG-
DSPE/DOTAP/DOPE/Cholesterol (0.8:40:40:19.2 molar ratio) by the ethanol injection 
method. The particle size, Polydispersity index (PDI) and zeta potential of nanoliposome 
formulations were measured using a Zetasizer instrument (Nano-ZS; Malvern, UK). CD73 
siRNA encapsulation efficiency (EE) was calculated via following formula: % EE=CD73 
siRNA concentration after dialysis/primary CD73 siRNA concentration*100. The cytotoxicity 
of nanoliposomes was assessed by MTT assay on 4T1 cell line. The ability of nanoliposomes 
for CD73 siRNA delivery was carried out on 4T1 cell lines via fluorescence microscopy and 
flow cytometry. The size (mean ± SD) zeta potential (mean ± SD) and PDI of CD73 siRNA 
nanoliposomes were 85 ± 9 nm, 7 ±.1.4 mV and 0.21 ± 0.03 respectively. The CD73 siRNA 
encapsulation capacity was 90 %. Cytotoxicity studies showed low toxicity at doses below the 
50 nM during 48h cell culture. Finally, the results of flow cytometry and fluorescence 
microscopy exhibit high cellular uptake and localization in 4T1 cell line with a transfection 
ability of 51.5 %. Considering the high efficiency of our formulations in size, zeta potential 
and delivery to tumor cells, siRNA-encapsulated nanoliposomes may be regarded as a 
promising therapeutic tool in treatment of cancer. 
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The benefits and side effects of radiation exposure in cancer treatment are still debatable. Hence 
more preclinical studies are needed to understand the underlying mechanism and to maximize 
the therapeutic effect of radiation. However, unlike the human study, there is limited source of 
radiotherapy modality for small animal study and no specific shielding cover is available for 
small animal during irradiation. The gamma-cell chamber is one of radiation sources that used 
gamma-rays that emitted from the cylindrical wall that enables the radiation dose to the centre. 
The disadvantage of the gamma-cell chamber for small animal study is the exposure of gamma-
ray to the whole body that might cause injury to healthy tissue. The objective of this study was 
to develop custom lead shield and mouse strainer for targeted irradiation from gamma-cell 
chamber source for mouse-bearing tumour model. This study was divided into two parts; i. to 
fabricate the shield and strainer from lead (Pb), ii. to optimize the irradiation to the mice-
bearing tumour model with 2 Gy and 8 Gy absorbed doses. The lead shielding was mould in 
cuboid shape with canal on the top and a hole on the vertical side for beam path. This canal 
was designed to enable the mice to be loaded into the shield in an upright position using the 
strainer that built from Perspex glass. The beam path was designed to ensure precise gamma-
ray exposure at the designated tumour area. Mice bearing-tumour with EMT6 mammary 
carcinoma at left hind leg were anaesthetized, placed in the strainer and loaded into the lead 
shield and tumour position was adjusted directly to the hole of the beam path. Mice were 
irradiated with delivery dose from 2 Gy till 105 Gy and the absorbed dose of gamma-ray at the 
tumour location was measured using EBT3 Gafchromic film. Results obtained showed that to 
achieve 2 Gy and 8 Gy absorbed dose at the tumour, the delivery dose from gamma-cell are 28 
Gy and 75 Gy respectively.  In conclusion, this lead shield enables targeted irradiation and 
reduced radiation dose to the surrounding healthy tissue to ensure precise animal radiation 
model.  
. 
Keywords: Mouse-bearing tumour, lead shield, gamma-cell, absorbed dose 
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Fruit ripening is a coordinated developmental process regulated by transcriptional networks. 
DNA binding with one finger (Dof) proteins constitute a ubiquitous plant-specific transcription 
factor (TF) family associated with diverse biological processes, including ripening. However, 
our knowledge of Dof TFs in fruits of economic interest is relatively limited. We conducted a 
genome-wide analysis of durian (Durio zibethinus Murr.) and identified 24 durian Dofs 
(DzDofs), 15 of which were expressed in the fruit pulp. Gene expression analysis revealed 
differential expression of fruit pulp-expressed DzDofs during ripening in two commercial 
durian cultivars from Thailand, Monthong and Chanee. Seven ripening-associated DzDofs 
were identified in both cultivars. Comparing the expression levels of fruit pulp-expressed 
DzDofs between these cultivars revealed ten potential cultivar-dependent Dofs, among which 
DzDof 2.2 showed a significantly greater fold increase at every ripening stage in Chanee than 
in Monthong. The prediction of DzDof2.2’s function based on its orthologue in Arabidopsis 
revealed its possible role in regulating auxin biosynthesis. Hence, we measured indole-3-acetic 
acid (IAA) levels during ripening of both cultivars and observed significantly higher IAA levels 
in Chanee than in Monthong cultivar. Higher IAA levels in Chanee concurred with the greater 
expression levels of auxin biosynthetic genes (L-tryptophan aminotransferase 1 (TAA1) and the 
indole-3-pyruvate monooxygenase (YUCCA4)). In addition, we observed a positive correlation 
between levels of DzDof2.2 expression and IAA accumulation in both cultivars which 
strengthened the possibility that DzDof2.2 controls auxin biosynthesis through transcriptional 
regulation of auxin biosynthetic genes. Notably, transient expression of DzDof2.2 in Nicotiana 
benthamiana leaves significantly upregulated the expression levels of N. benthamiana TAA1 
and YUCCA4 and confirmed the transcriptional regulation of these genes by DzDof2.2. Higher 
expression levels of DzDof2.2 in Chanee could enhance its auxin levels during ripening. Higher 
auxin levels in Chanee could activate auxin-mediated transcription, contributing to the faster 
ripening of this cultivar compared to Monthong through earlier initiation of the ethylene 
response (auxin-ethylene crosstalk). 
 
Keywords: Dof transcription factor, durian, indole-3-acetic acid, post-harvest fruit ripening    
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Chemical pesticides remain as the most effective method of insect control even though they 
cause environmental degradation. To protect the environment, there is a need to replace these 
chemicals with biopesticides such as Beauveria bassiana, a fungus that produces protease to 
disrupt insect peritrophic matrix. This is a preliminary study to construct B. bassiana serine 
protease gene synthetically using assembly PCR method based on the sequence published in 
GenBank (Accession number: GUI166155) for expression in baculovirus. Codon frequency in 
the original sequences was adjusted to match the baculovirus codon preference. A total of 44 
overlapping oligonucleotides were designed and synthesized to produce the synthetic protease 
gene. The oligonucleotides were mixed together and used at the final concentration of 0.5 µM. 
Polymerase Chain Reaction (PCR) was carried out using the oligonucleotides for 55 cycles of 
95 °C for 1 min, 63°C for 1 min, 72°C for 1 min. Amplicon from the first PCR was used as a 
template for the second PCR and the outermost oligonucleotides were used as forward and 
reverse primers. The PCR products from both amplifications were visualized in agarose gel 
electrophoresis. It was then ligated into the TOPO vector. The vector was then transformed 
into E. coli. Plasmid from transformants were extracted and sequenced. The sequencing result 
was analyzed using BioEdit. Site-directed mutagenesis was then performed on the plasmid 
template to eliminate mutations in the gene. The gene was verified again by sequencing. 
Smearing band near 1100bp was observed in agarose gel electrophoresis in the first PCR. In 
the second PCR, a single band of the expected size was observed. Comparing the sequences of 
the synthesized gene with the anticipated sequence, deletions occurred at the nucleotide 
numbers 261, 594 and 915 while an insertion occurred at nucleotide number 1144. 
Substitutions were detected at nucleotides number 1145, 1147 and 1148. The sequence was 
successfully corrected using site-directed mutagenesis as confirmed by the sequencing 
analysis. In conclusion, B. bassiana serine protease gene can be constructed using the assembly 
PCR technique for optimum expression in the host, and mutations arose can be eliminated 
using site-directed mutagenesis.  
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Abiotic stress factors in Turkey as well as all over the world seriously affect production. Salt 
stress, one of the abiotic stress factors, affects the photosynthesis and physiological functions 
of plants negatively and causes loss of product. Molecular control mechanisms that are 
effective intolerance to soil salinity and identification of genes involved in these mechanisms 
constitute the critical field of study in plant science. Trehalose-6-phosphate synthase (TPS) is 
one of the essential enzyme genes involved in trehalose biosynthesis which is protective against 
salt stress. Also, the vacuolar Na+/H+ antiporter gene (NHX) is known to be useful in salt 
tolerance. Vuralia turcica located in the family Fabaceae. This plant is a critically endangered 
endemic plant species in Turkey and grows naturally in saline environments. In this study, the 
TPS and NHX–like genes in V. turcica were partially sequenced using degenerate primers and 
submitted to the NCBI database (accession numbers MK120983 and MH757417, respectively). 
The expression levels of the genes encoding TPS and NHX were investigated. High expression 
levels of TPS and NHX genes were determined in plants under high salt stress (2000 ppm 
NaCl). The findings suggest that TPS and NHX genes might play a crucial role in the salt 
tolerance mechanism of V. turcica. The current study represents the first study of TPS and NHX 
genes in V. turcica and provides a starting point for future functional studies of these genes in 
Fabaceae. 
 
Keywords: Isolation, NHX, Salt tolerance, TPS, Vuralia turcica 
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Mitragyna speciosa, also known as “ketum” in Malaysia and “kratom” in Thailand, is a hotly 
debated medicinal herb which usage has been prohibited in several countries namely Malaysia, 
Thailand, Myanmar, and Australia. However, this medicinal plant has attracted substantial 
research studies in recent years for its pharmacological activities and special morphine-like 
properties. While the indole and oxindole alkaloids isolated from M. speciosa are known to be 
the responsible active compounds of the plant, the biosynthetic pathways of these alkaloids 
remain largely unknown due in part to a lack of molecular, genetic, and genomic resources for 
the identification of the genes involved in the pathways. To address these limitations, 
transcriptome sequences were generated from M. speciosa leaves. The transcriptome of young 
and mature leaves of M. speciosa were sequenced using Illumina Hiseq. 4000 platform which 
resulted in a total of 43.66 Gb of raw nucleotide sequence. Sequence assembly resulted in a 
total of 102,288 unigenes with an average length of 1,004 bp. The unigenes were annotated 
using NCBI BLAST with Swiss Prot, NR, Cluster of Orthologous Gene (COG) and Gene 
Ontology (GO). Out of the total unigenes, 56,952 (55.68%) unigenes from young and mature 
leaves were annotated by BLASTX against NR database of NCBI. Several putative genes 
involved in the indole alkaloid biosynthesis pathways have been preliminarily identified. This 
result will provide fundamental understanding that will help on functional studies of M. 
speciosa.  
 
Keywords: Mitragyna speciosa, kratom, transcriptomics, candidate genes, indole alkaloids 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



27TH FAOBMB & 44TH ANNUAL MSBMB CONFERENCE 2019 KUALA LUMPUR 

 

 150 

CS18-7 
 

BIODEGRADATION OF PHENOL BY FREE CELLS OF LOCALLY ISOLATED 
BACTERIA 

 
ABUBAKAR AISAMI*1,2, SITI AQLIMA AHMAD1, NUR ADEELA YASID1, WAN 

LUFTI WAN JOHARI3 & MOHD YUNUS SHUKOR1 

 
1Department of Biochemistry, Faculty of Biotechnology and Biomolecular Sciences,  

University Putra Malaysia, Selangor, Malaysia 
2Department of Biochemistry, Gombe State University, P.M.B. 127, Tudun Wada, Gombe, 

Gombe State, Nigeria 
3Department of Environmental Sciences, Faculty of Environmental Studies, University 

Putra Malaysia, 43400 UPM Serdang, Selangor, Malaysia 
 

*Corresponding author email: abubakar.aisami05@gmail.com 
 
Phenol is mainly used by the industries to produce a variety of chemical products such as resins, 
textiles, pesticides, plastics and explosive. Phenol and phenolic compounds rank among the top 
three scheduled wastes with thousands of tonnes being produced yearly for disposal. Bio-
removal of phenol by microorganisms especially bacteria has been demonstrated to be the most 
effective and economical approach compared to physico-chemical methods. In this study, 
phenol-degrading microorganisms were isolated from local soils and water bodies. 
Identification was carried out using 16s rRNA gene sequencing and molecular phylogeny 
analysis using the Phylip software. The isolates were inoculated in mineral salt media with 0.5 
g/L phenol as the sole source of carbon. Phenol degradation was determined using 4-amino 
antipyrine method. Physical and cultural conditions influencing phenol degradation such as 
pH, temperature, nature of bacteria, salinity, and nitrogen source were optimised via one-
factor-at-a-time and response surface methodology (RSM). The highest degradation was 
achieved at pH 7.5 (phosphate buffer) for all of the three isolates, with an optimum temperature 
of 30°C for Pseudomonas sp. AQ5-04 and Alcaligenes sp. AQ5-02 and 32.5°C for Serratia sp. 
AQ5-03. Ammonium sulphate was established to be the best nitrogen source at the 
concentration of 0.4 g/L for all three isolates and a sodium chloride concentration of 0.1 g/L 
for Alcaligenes sp. AQ5-02 and 0.15 g/L for Serratia sp. AQ5-03. However, Pseudomonas sp. 
AQ5-04 could tolerate up to 0.2 g/L of sodium chloride. This indicates that these isolates are 
not suitable for remediation of phenol in the marine environment. 
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The pyruvate dehydrogenase complex (PDHc) plays a key role in the energy metabolism by 
catalyzing the oxidation decarboxylation of pyruvate to acetyl-CoA. Defect to this complex 
causes the PDHc deficiency. The PDHc deficiency results from mutations in the X-linked 
pyruvate dehydrogenase (E1) a subunit gene (PDHA1). Currently, more than 150 mutations 
are reported in public databases. Defects to the one of the enzymes in the PDH complex can 
cause severe neonatal lactic acidosis with early death or intermittent ataxia with late onset 
progressive neurodegenerative course. Therefore, the aim of this study was to identify 
mutations in patients suspected with PDHc deficiency. Further investigations were carried out 
to examine the effect of those mutations on the structural changes. Peripheral blood samples 
from a total of seven patients were analyzed by PCR-Sanger sequencing method using in-house 
designed primers targeting coding exons and intron-exon boundaries of PDHA1 gene. New 
mutations identified were evaluated using in silico programs such as MutationTaster2, M-CAP, 
Condel, PROVEAN, I-Mutant3.0, CUPSAT and SDM. Mutant protein models were 
constructed based on human E1 α crystal structure (PDB ID: 3EXE) using Swiss-PDB viewer. 
PyMol and Chimera tools were then used to further inspect possible structural changes. 
Mutational analysis identified 6 different mutations from 5 females and 2 males. Of these, 3 
were new mutations; 1 missense (c.892G>A, p.(Gly298Arg)), 1 duplication 
(c.948_951dupTATT, p.(M318Yfs*23)) and 1 deletion 
(c.1142_1164delTATGCAGTGGATCAAGTTTAAGTCA, p.(N381Sfs*43)) mutations. The 
other 3 were missense mutations; p.(Met282Leu), p.(Gly162Arg) and p.(Arg263Gly) that were 
previously reported in the literature. All in silico servers predicted the new missense mutation 
p.(Gly298Arg) to be damaging. Meanwhile, the new frameshift mutations; 
p.(Met318Tyrfs*23) and p.(Asn381Serfs*43) were predicted as disease-causing by mutation 
taster server. Further structural examination predicted the p.(Gly298Arg) impaired the bonding 
pattern of human E1 α protein. Interestingly, the p.(Asn381Serfs*43) mutation was predicted 
to alter the wildtype stop codon therefore resulting in elongation of human E1 α protein and 
this is likely the first such mutation ever reported in PDHA1 gene. In conclusion, this study 
identified three new mutations in Malaysia patients. Bioinformatics and structural analyses 
predicted these mutations impaired the human E1 α protein. The findings also contribute to 
expand the growing list of PDHA1 mutations.  
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Carbendazim is a benzimidazole fungicide used to control the fungal invasion. However, its 
exposure might lead to potential health problems. The present study evaluates the interaction 
of carbendazim [CAR] with human serum albumin [HSA] which is an important drug carrier 
protein and plays a very crucial role in the transportation of small molecules. A number of 
biophysical techniques were employed to investigate the binding of CAR with HSA. The 
increased UV-absorption of HSA on titrating with carbendazim suggests the formation of 
HSA-CAR complex and it could be due to the exposure of aromatic residues. The fluorescence 
study confirmed that carbendazim quenches the fluorescence of HSA and showed static mode 
of quenching. Competitive displacement assay showed Sudlow’s site I as the primary binding 
site of carbendazim on HSA. The circular dichroism results suggested that the binding of 
carbendazim to HSA altered its secondary structure. Molecular docking experiment 
demonstrated the binding of carbendazim to Sudlow’s site I of human serum albumin. Docking 
studies suggested that the hydrogen bonding, van der Waals and pi-alkyl are playing role in the 
interaction of carbendazim with human serum albumin. The study confirmed the 
conformational changes within HSA upon binding of carbendazim. 
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Trypanosoma brucei causes the devastating disease human African trypanosomiasis (HAT) or 
sleeping sickness. Treatment of HAT remains problematic as current drugs have high toxicity 
and low efficacy. Novel drugs are needed necessitating elucidation of novel drug targets. 
Pentatricopeptide repeat (PPR) proteins, a family of alpha helical RNA binding proteins 
characterized by tandem repeats of 35 amino acids, have generated tremendous interest in this 
regard. These proteins are only encoded by eukaryotes and there are hundreds of them in plants. 
However, other eukaryotes contain less than 10, except trypanosomes where there are over 
three dozens. We have studied the RNA binding specificity of the 41 kDa T. brucei PPR protein 
whose gene codes for eight PPR modules. Proteins of the PPR family have poor aqueous 
solubility. Soluble PPR41 for RNA binding studies was obtained by cloning of codon-
optimized DNA lacking the mitochondrial targeting signal (25 N-terminal amino acids) and 
three C-terminal PPR modules downstream of the solubility enhancer maltose binding protein. 
A C-terminal His6 tag was added to PPR41 to aid tandem affinity purification. The RNA 
binding activity was examined using both 5’-fluorescein labeled RNA oligonucleotides and 
mitochondrial RNA (mitoRNA) extracts from procyclic parasites. Furthermore, the MBP-
PPR41 fusion protein was used in the RNA binding experiments, with MBP as a negative 
control. Using electrophoretic mobility shift assay (non-equilibrium condition), stable binding 
was only observed with poly(G) ssRNA. Using fluorescence anisotropy (equilibrium 
conditions), PPR41 showed strong and similar affinities for G12, U12, and (GGU)4, modest 
affinity for A12, and reduced affinity for C12 ssRNA. From the mitoRNA extract, PPR41 pulled 
down precursor RNA transcripts. RNA editing converts G-tracts in pre-edited mRNAs to GU 
patterns. Therefore, PPR41 is likely involved in edited RNA binding or precursor RNA 
processing.    
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Snake venom cardiotoxins (CTXs) show diverse pharmacological functions. Prior studies 
reveal that CTXs may affect the functional activity of serine proteases including chymotrypsin, 
subtilisin, trypsin and acetylcholinesterase. To elucidate the action mechanism of CTXs, 
studied on the interaction of CTXs with chymotrypsin were conducted in the present study. It 
was found that Naja naja atra CTX isotoxins concentration-dependently enhanced 
chymotrypsin activity. The capability of CTX1 and CTX5 to promote chymotrypsin activity 
was higher than CTX2, CTX3 and CTX4 did. Desorption of the molecular beacon-bound CTXs 
by chymotrypsin, circular dichroism (CD) measurement, and acrylamide quenching of Trp 
fluorescence indicated that CTXs bound with chymotrypsin. Chemical modification of Lys, 
Arg or Met residues of CTX1 attenuated its capability to enhance chymotrypsin activity 
without notably impairing its binding with chymotrypsin. Catalytically inactive chymotrypsin 
retained the affinity for binding with native and modified CTX1. CTX1 and chemically 
modified CTX1 differently caused a changes in the global conformation of chymotrypsin and 
inactivated chymotrypsin. Moreover, CTX1 increased the fluorescence intensity of 
chymotrypsin- and inactivated chymotrypsin-bound 2-(p-toluidino)-nsphthslene-6-sulfonate 
(TNS). Together with previous results showing that TNS can bind at the hydrophobic region 
of active site in chymotrypsin, out data suggest that CTXs might allosterically enhances 
chymotrypsin activity. 
 
Keywords: Cardiotoxin , chymotrypsin, chemical modification , allosteric enhancer  
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Nucleoside diphosphate kinase (NDK) catalyzes the phosphorylation of dNDP to dNTP, which 
is essential for the DNA synthesis. In previous studies, we elucidated that the hexameric 
Geobacillus stearothermophilus (Bst) NDK is more thermostable than the tetrameric E. coli 
NDK, and five Geobacillus (Bcl, Bct, Bcv, Gtc, Gtg) NDKs in terms of the conformation and 
enzyme activity. On the basis of site-directed mutagenesis studies of Bst NDK, we deduced 
thermostabilizing factors for Bst NDK.  In addition, we also revealed thermostabilities of NDKs 
from other moderately thermophiles, Anoxybacillus flavithermus (Afl) and Alicyclobacillus 
acidocaldarius (Aca), so that Afl NDK was thermostable after heating at 70°C for 1h, whereas 
Aca NDK was 80°C for 1h. Then we deduced that these differences in thermostabilities might 
be mainly caused by different amino acids, especially C-terminal region, among moderately 
thermophilic NDKs.  On the other hand, characteristics and thermostabilities of NDKs from 
other moderately thermophile, Geobacillus jurassicus (Gju) and Alicyclobacillus kakegawensis 
(Aka) have not reported yet. In this study, to elucidate features for thermostabilities and 
nucleotide binding of Gju and Aka NDKs, we cloned and expressed these NDK genes, followed 
by compared those features with Bst NDK. Firstly, we cloned and analyzed Gju and Aka NDK 
genes, and it was found that their functional sites of are highly conserved among Geobacillus 
NDKs. Next, we expressed Gju and Aka NDK genes in E. coli cells. After purification, we 
obtained recombinant Gju and Aka NDKs, which both hexameric NDKs had the enzymatic 
activity for dTDP and ATP. In addition, we also investigated their nucleotide binding properties 
by specific quenching of Tyr-excited fluorescence on adding ATP and dTDP to each NDK. As 
results, binding affinities of Gju NDK for ATP and dTDP increased relative to those of Bst 
NDK, whereas that for ATP decreased in Aka NDK. Furthermore, we evaluated their 
thermostability in terms of enzymatic activity, tertiary structure using fluorescence spectra. 
Then, it was revealed that both NDKs were stable after heating at 80゜C, 1h., and exhibited high 
thermostability as same as Bst NDK.  
 
Keywords: Nucleoside kinase, thermostability, fluorescence spectroscopy, thermophile, 

nucleotide binding 
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PHA synthase (PhaC) is the key enzyme in the biosynthesis of a type of biodegradable 
polymers, polyhydroxyalkanoate (PHA), by polymerizes the acyl group of the acyl-coenzyme 
A into a high molecular weight polymers with the concomitant release of CoA. Most bacteria 
can synthesize PHA when there are plenty of carbon but limited amount of other nutrients in 
surrounding environment. As the pollution from single-use plastics worsened in recent days, 
PHA can serve as a promising alternative material to replace the conventional petrochemical 
plastics. Over the years, PHA has shown its advantageous characters in elasticity and 
thermostability, which is similar to conventional petrochemical plastics, with the advantage of 
being biodegradable and able to synthesize from renewable resources. The crystal structure of 
the C-terminal catalytic domain of PhaC from Chromobacterium sp. USM2 (PhaCCs-CAT) was 
determined (1.48 Å). The free form structure displayed α/β hydrolase core subdomain and a 
CAP subdomain. In the CAP subdomain, a short ‘LID region’ covers the catalytic triad 
comprised of Cys291, Asp447, and His477, blocks the substrates from entering to the active 
site. The water molecules present in the active site indicates that the CAP subdomain is flexible 
and can serve as the substrate entry point. In addition, the structure showed PhaCCs-CAT is a 
dimer, which is a general depicted biological active conformation. The crystal structures of the 
catalytic domain of PhaC from Cupriavidus necator (PhaCCn-CAT) determined by two other 
research groups also displayed dimeric arrangement (1.8 Å). While the exact proposed 
mechanism is still debatable due to the lack of the structure of the N-terminal domain, the 
crystal structures of PhaCCs-CAT and PhaCCn-CAT favour the processive polymerization 
model instead of the non-processive ping-pong polymerization model. Furthermore, the 
functional roles of the residues in the beneficial mutations can be explained based on the crystal 
structures. In summary, the closed-form PhaCCs-CAT, together with the partially open-form 
PhaCCn-CAT, provide us insights on how the enzymes polymerize the biodegradable polymers. 
However, more efforts have to put into understand the substrate specificity of this enzyme, 
which is important for synthesizing the practical materials with the right type of PHA co-
polymers, such as poly[3-hydroxybutyrate-co-3-hydroxyheaxanoate]. 
 
Keywords: Polyhydroxyalkanoate, PHA synthase, biodegradable, bioplastic,  
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Maltogenic amylase is an enzyme that performs hydrolysis and transglycosylation at the same 
active site by breaking and forming, respectively, a-(1,4)-glycosidic linkages of carbohydrate 
molecules. This valuable enzyme is a great producer of malto-oligosacharides as potential 
prebiotic and functional food ingredients. However, production of malto-oligosacharides by 
the enzyme is always limited by its competing hydrolyzing activity. This study reported 
enhanced transglycosylation activity of maltogenic amylase (MAG1) from Bacillus lehensis 
G1 by two approaches; reaction equilibrium control and protein engineering. Reaction 
conditions such as time, temperature, enzyme loading and substrate loading were manipulated 
and malto-oligosacharides production pattern was recorded. MAG1 structure was constructed 
using homology modeling and docking, then rational design was performed to construct mutant 
enzymes with predicted higher transglycosylation activities. Mutations were constructed using 
site-directed mutagenesis and transglycosylation activity was tested for each mutant. Findings 
from the study revealed that hydrolysis and transglycosylation activity levels were greatly 
shifted at various reaction conditions. The highest yield of 38% malto-oligosaccharides was 
obtained from the optimum condition for transglycosylation with the presence of malto-
oligosaccharides longer than maltoheptaose. In addition, mutants with low steric interference 
effect, increase in active site flexibility and hydrophobicity improved the transglycosylation to 
hydrolysis ratio up to 4.0-folds, leading to improved production of malto-oligosaccharides with 
higher degree of polymerization. The strategies presented here successfully improved the 
transglycosylation activity of MAG1 to produce malto-oligosaccharides as potential prebiotics 
and functional food ingredients. 
 
Keywords: Maltogenic amylase, malto-oligosaccharides, transglycosylation, hydrolysis, 
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Peroxisome proliferator-activated receptors (PPARs) are group of nuclear receptor which act 
as transcription factors that regulates gene expression. Three types of PPARs has been 
identified, namely PPARα, PPARγ and PPARδ (PPARβ). PPARα acts as an important 
regulator of lipid metabolism in liver and highly expressed in heart, liver, and other cells. 
PPARγ regulates fatty acid storage and glucose metabolism. PPARδ involves in cell 
proliferation, fatty acid oxidation, epidermal development, cancer, and inflammation. PPARα 
and PPARγ are cellular and molecular targets of many drugs used for dyslipidemia, diabetes, 
and other disease treatment. The synthetic PPARδ agonists are still underway and yet to be 
approved for human use. Although structural comparison showed all PPARs are highly 
conserved, the interactions with drugs are very different from one another. Therefore, structural 
analysis of ligand entrance mechanism of PPARs is extremely important to understand the 
exact entrance mechanism within types of PPARs and its ligand. Here I show structural 
comparison among PPARs and the respective ligands, such as PPARα LBD and APHM13 
(PDB id: 3VI8), PPARγ LBD and Lobeglitazone (PDB id: 5Y2T), and PPARδ LBD and 
GW501516 (PDBid 5U46). The secondary structures of PPARs LBD (ligand binding domain) 
consists of 13 helices and 4 short β-strands forming a mixed β-sheet. The ligands of PPARs 
located in a large Y-shaped cavity of PPARs formed by three arms. Arm I consists polar 
residues while arm II and arm III possess hydrophobic features. Arm I plays a role in “mouse 
trap” of ligand entrance mechanism, which is initiated by Activation Factor-2, and it 
accommodates the hydrophilic moiety of the ligands. While arm II and III are the entrance and 
interaction sites for ligands that possess hydrophobic moiety. This analysis leads to a deeper 
understanding of the specificity of PPARs agonists and provides valuable structural 
information for potential next-generation drug design in treating metabolic syndromes, 
including diabetes mellitus. 
 
Keywords: PPARs, structural study, entrance mechanism, lipid metabolism, drug design 
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Fungal immunomodulatory proteins (FIPs) are small heat-stable bioactive proteins that make 
up a distinct protein family due to their structure and sequence similarities. We previously 
reported the isolation and heterologous production in E. coli of FIP-Lrh isolated from medicinal 
Tiger milk mushroom (Lignosus rhinocerus). However, FIPs expressed in E. coli are unsuitable 
for clinical application due to potential bacteria endotoxin contamination and lack of post-
translational modification which may affect the biological function of expressed protein. 
Therefore, we aimed to produce recombinant FIP-Lrh in pPICZα-A yeast expression vector for 
functional comparison with that produced in E. coli. A FIP-Lrh-6xHis/pPICZα construct was 
generated, transformed into P. pastoris (strain X-33) and Mut+ transformants were selected on 
YPD agar (100μg/ml Zeocin) followed by YPD agar (0.5% methanol) and confirmed by colony 
PCR. Expression culture of a positive transformant in 1% methanol induction at optimal 30°C 
showed a 13.6kDa  band of  FIP-Lrh (with a C-terminal 6xHis tag) in the culture medium at 
96-hr after induction. Purified recombinant protein was verified by Western immunoblot assay 
and LCMS/MS analysis. The recombinant protein produced in yeast (yFIP-Lrh) and E. coli 
(eFIP-Lrh) were compared for immunomodulatory ability to induce cytokine production in 
mouse splenocytes and for their anti-proliferative effect on two cancer cell lines. Both 
recombinant proteins were able to induce cytokine production; the yFIP-Lrh induced 
significantly higher Th1 (IFN-γ, TNF-α) and Th2 (IL-6, IL-4, IL-5, IL-13, IL-10) cytokines 
level at lower protein concentration (4-8µg/mL) compared to eFIP-Lrh (16µg/mL). 
Furthermore, at 16µg/mL of eFIP-Lrh, a significant increase in proinflammatory cytokines 
(TNF-α, IL6 and INF-�) levels in splenocytes was observed; may be caused by presence of 
residual endotoxin in the E. coli produced recombinant protein. Except for IFN-γ and IL-6, the 
levels of other Th2 cytokines induced were moderate to low, indicating a generally Th1 
cytokines induction by both FIP-Lrh. Both yFIP-Lrh and eFIP-Lrh showed anti-proliferative 
effect on HeLa and MCF-7 cancer cell lines. In conclusion, a functional yFIP-Lrh was 
produced in P. pastoris expression system  for further study of its immunomodulatory potential. 
 
Keywords: Fungal immunomodulatory protein, bioactive protein, cytokines, anti- 
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Staphylococcus aureus is one of the major causes of nosocomial infections today. The 
glycopeptide antibiotic vancomycin has been the treatment of choice for serious infections 
caused by the methicillin-resistant S. aureus (MRSA), which are becoming increasingly 
common globally. Vancomycin has traditionally been reserved as a drug of last resort, but the 
appearance of VISA highlights the growing threat this bacterium poses to human health. The 
VraSR two component system is reported to be highly related to the development of 
vancomycin resistance of S. aureus. VraS is a membrane-bound sensor histidine kinase that 
received the signal stimulation from environment to regulate the phosphorylation status of its 
cognate response regulator proteins VraR to control target genes transcription to result in the 
development of vancomycin resistance of S. aureus. Here, we report the crystal structure of 
unphosphorylated VraR from S. aureus in a dimeric form at 1.8 Å resolution. The crystals of 
VraR belong to the monoclinic space group C2, with unit-cell parameters a = 168.27, b = 58.32, 
c = 67.60 Å, b = 108.33°, contain two protein molecules in the asymmetric unit. The first b-
strand at N-terminal end of each VraR subunit was inserted into the other subunit to form an 
intertwining dimeric structure. In conclusion, according to previous reports and our crystal 
structure, we propose a regulation model for VraR. The feedback control of vraSR operon 
would be the unphosphorylated VraR dimer rather than the unphosphorylated VraR monomer. 
 
Keywords: Multiple antibiotic resistant, two-component system, MRSA, VISA, X-ray 
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We have developed a Virtual Reality (VR) tool, “Peppy”, for exploring the molecular forces 
which drive protein secondary structure.  Peppy allows users to build, visualise and manipulate 
polypeptides within the six degrees of freedom that characterises the VR environment.  Peppy 
recreates secondary structures dependent on hydrogen-bonding in a generic peptide backbone 
and allows each amino acid to be mutated to examine the effect of the shapes and electrostatic 
forces of these on secondary structure.  Being able to physically and directly grab and 
manipulate the atoms and angles with the virtual hand enhances the connection of the user with 
the molecules and results in an exploration experience unmatched by traditional 3D 
visualisation software. The highly extrapolative environment created by Peppy is extended 
with features that encourage engagement, such as a selfie-camera, interactive Ramachandran 
plot, and even the ability to crudely mimic the dynamics of a non-static macromolecular 
structure.  Remarkably, even users with no prior VR experience are able to interact with Peppy 
in an engaged and meaningful way within just 10 minutes and, after less than an hour, many 
are able to build complex multi-peptide structures such as beta-barrels, or experiment with long 
peptides containing a variety of side chains and disulphide bonds.  Peppy was built using a 
games/physics engine and was initially developed for education, but the accuracy of the 
metaphor is surprisingly compelling and the potential for extrapolation and exploration within 
research contexts could be intriguing. 
 
Keywords: Virtual reality, protein structure 
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The Undecaprenyl pyrophosphate phosphatase (UppP) is an integral membrane protein, and its 
homologs are widely distributed in the genome of bacteria and archaea. Bacterial UppP 
catalyzes the dephosphorylation of undecaprenyl pyrophosphate to undecaprenyl phosphate, 
which is an essential carrier lipid for bacterial N-glycosylation and peptidoglycan synthesis. 
However, the functions of archaeal UppP remain unclear since the archaea lack peptidoglycan 
structure in their cell wall components. To elucidate the enzymatic properties of archaeal UppP, 
we expressed and purified recombinant UppP of the archaeon Saccharolobus solfataricus 
(SsUppP). To examine the optimal conditions for the phosphatase activity, the SsUppP was 
mixed with different isoprenol pyrophosphate substrates, and the released free phosphates were 
measured by the Malachite Green phosphate assay. The optimal condition for the enzymatic 
activity of SsUppP was found to be at pH 7 and 70°C. The kinetic parameters of SsUppP, KM 
and kcat, were 4.51 μM and 4.57 s-1 respectively at 60°C when the geranylgeranyl diphosphate, 
a precursor of archaeal polyisoprenol lipid carrier, was used as the substrate. Our results 
indicated that the archaeal SsUppP is able to dephosphorylate isoprenoids at high temperatures, 
and the possibility to catalyze the dephosphorylation of archaeal lipid carriers. 
 
Keywords: Undecaprenyl pyrophosphate phosphatase, UppP, Saccharolobus solfataricus,  
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Streptomyces griseus ChiC, a bi-domain, “loopless” chitinase is thought to have been acquired 
from the “loopful” plant chitinases by a horizontal gene transfer. ChiC is reported to have 
appreciable antifungal and chitinolytic properties despite its missing loops. This study seeks to 
identify other residues that may be targets of deletion towards enhancing its functional roles by 
enzyme engineering. A series of docking analysis was carried out to identify the various 
docking poses of two N-acetyl-D-glucosamine ligands ((GlCNAc)3 and GlCNAc)6) in the 
active site of ChiC. The frequency of contacting residues common to both ligands were 
analyzed and identified. Up to 25 amino acid residues frequently in contact with the enzyme in 
more than 70% of the docking poses were revealed. These include Glu 147, Glu 156, Tyr 165, 
Gly 183, Ile 187 Gln 188, Ser 190, Trp 191, Asn 194, Ile 256, Asn 257 and Arg 273. Ser 190 
and Trp 191 formed hydrogen bond interactions and may contribute to stabilizing the substrate 
while others maintained hydrophobic interactions and might be important for substrate 
positioning. After a 120 ns simulation involving the liganded and unliganded domain, it was 
observed that the catalytic domain had a limited conformational space with very minimal 
deviations from the starting structure in either circumstance. Residues with the most deviations 
were His 164, Tyr 211 and Leu 260. Overall, 7 motifs located in regions within the domain and 
at the terminal ends were found to have no observable contribution towards binding and 
dynamics. Conclusively, the catalytic domain is observed as a rigid domain whose rigidity may 
be as a result of redundant, non-catalytic motifs surrounding the catalytic domain. 
 
Keywords: Chitinase, docking, molecular dynamics simulation 
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Sleep can affect blood sugar levels, and blood glucose control can also affect person’s sleep. 
This can be considered as vicious cycle. Stress and lack of sleep have been shown to increase 
blood sugar levels and the risk of diabetes mellitus. This study conducted at Hospital Pekan 
and Pekan aims to evaluate how perceived stress score (PSS) and quality of sleep are influent 
to Type 2 Diabetes Mellitus patients. In addition, this study determined to check the statistically 
significant difference between the T2DM patients and healthy group based on the biochemical 
parameters.  A case-control comparative study was conducted to recognize the contribution of 
stress and sleep quality in total of 98 subjects. Among 98 subjects, 49 were healthy and the rest 
were T2DM patients. R studio was used for conducting the statistical analyses. First, 
descriptive analyses were performed to describe the data in general. Next, independent t-test 
was employed to find the significance of difference between healthy and T2DM patients based 
on the PSS, quality of sleep and biochemical parameters. The mean of PSS for T2DM patient 
was 48.27 ±5.72 which was higher than healthy group’s mean value (28.92±4.03). Meanwhile, 
the mean of Pittsburgh Sleep Quality Index (PSQI) score was 7.24±2.35 in T2DM patients and 
4.84±2.81 in normal healthy adults. The results found that the T2DM patients have high stress 
and less sleep quality as compared to the healthy group. In addition, the item scale showed 

adequate internal reliability with a Cronbach’s coefficient alpha of . Moreover, the 
biochemical parameters namely FBG, Triglyceride, HDL-c, LDL-c, HbA1c, and serum cortisol 
were observed a significant difference between the T2DM patients and healthy group.  This 
study provides the strong evidence that T2DM patients have poorer psychological wellbeing 
contrasting with control group. Moreover, this Psycho-physiological study highlighted that 
stress and sleep disturbance in diabetes patient lead to poor glycaemic control and consequently 
deteriorate the biochemical changes in body. This noble finding suggests expending the 
investigation with larger sample size in Malaysia. 
 
Keywords: Type 2 diabetes mellitus, stress, perceived stress score, Pittsburgh Sleep Quality 

Index (PSQI) score, biochemical parameter 
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The macrophage migration inhibitory factor (MIF) is a pro-inflammatory cytokine involved in 
metabolic inflammation and regulation of energy metabolism in the liver. Genetic deletion of 
Mif may contribute to the development of systemic insulin resistance, while fructose overload 
can disturb hepatic lipid metabolism leading to steatosis, inflammation and type 2 diabetes. 
The aim of the present study was to elucidate the impact of combined effects of Mif deficiency 
and fructose-enriched diet on insulin sensitivity and lipid metabolism in the liver of male mice. 
We analysed the effects of 9-week 20% fructose-enriched diet on indicators of systemic insulin 
sensitivity, liver histology and biochemical parameters of lipid metabolism in wild type and 
MIF deficient (MIF−/−) C57Bl/6J mice. The expression of the following lipogenic genes was 
examined: fatty acid synthase (Fas), acetyl-CoA carboxylase (Acc) and stearoyl-CoA 
desaturase-1 (Scd1). Levels of insulin-regulated transcriptional factors involved in lipogenesis 
(sterol regulatory element-binding protein-1c, SREBP-1c and carbohydrate-response element-
binding protein, ChREBP), together with the expression of hepatic fatty acid metabolism 
regulator (peroxisome-proliferator-activated receptor α, PPARα) were also analysed. Mif 
deficiency did not affect plasma free fatty acid and triglyceride levels, but impaired systemic 
insulin sensitivity regardless of the diet. In MIF−/− animals, liver histological analysis 
confirmed the presence of lipid droplets and focal necrosis, but these effects were more 
pronounced in MIF−/− mice on fructose diet. Although Acc and Fas levels were unchanged, 
elevated levels of Scd1, SREBP-1c and ChREBP, together with decreased PPARα protein 
level, were most likely responsible for the lipid accumulation observed in the liver of MIF−/− 
animals. In conclusion, the results show that energy-rich fructose diet potentiates the effects of 
Mif deficiency on development of fatty liver and systemic insulin resistance.  
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Obesity is associated with several severe health disorders and therefore an effective treatment 
to combat it is critically needed. This study aims to utilize metabolite profiling, gene expression 
and genotyping to further understand this metabolic disease. For metabolite profiling, non-
polar metabolites were extracted from 40 obese (OB) and 40 normal (NR) subjects, and profiled 
using a liquid chromatography-Orbitrap mass spectrometry. Most of the metabolites that were 
significantly up-regulated in the OB subjects were lipid species including ceramide, ceramide 
phosphoethanolamine, phosphatidylcholine (PC), triglyceride, phosphatidylserine, and 
phosphoethanolamine. Pathway analysis using the identified metabolites showed that the 
sphingomyelin-ceramide metabolic pathway in sphingolipid metabolism was highly impacted 
in the OB subjects. Total RNA was isolated from the peripheral blood of 30 OB and 30 NR 
subjects for gene expression studies targeting the sphingomyelin phosphodiesterase 1 and 
sphingomyelin synthase 2 (SGMS2) genes that regulate this pathway. The analysis revealed 
that the expression of the SGMS2 was significantly down-regulated by 0.825-fold. Besides that, 
a total of 1030 genomic DNA samples were isolated from the East Malaysian subjects for the 
genotyping analysis. Genotyping of the rs4246445, rs2229425, rs2228305 and rs2229422 
single nucleotide polymorphisms (SNPs) in the fatty acid synthase gene showed no significant 
evidence to associate with the risk of being OB, including in the haplotype analysis. 
Interestingly, genotyping of the rs3751723 SNP in the iroquois homeobox 3 gene revealed that 
the variant G/G genotype was associated with the risk of obesity in the East Malaysian 
population. A further assessment of this SNP using a meta-analysis revealed no significant 
links with the risk of obesity in all comparison models. In conclusion, this is the first study to 
report that the expression of the SGMS2 gene is inhibited in the OB subjects and consequently 
promoted the accumulation of the ceramide and PC metabolites, which was further validated 
in the metabolite profiling.  
 
Keywords: Obesity, SGMS2, SNP, sphingomyelin-ceramide pathway 
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Modern diet, rich in refined sugars and sweeteners, led to dramatic increase in fructose intake 
especially in young population. Excessive fructose intake has been associated with growing 
rate of obesity, insulin resistance and development of metabolic syndrome, women being 
more prone than men. Chronic low-grade inflammation accompanies obesity and has been 
implicated in the pathogenesis of obesity-related disorders including metabolic syndrome 
and insulin resistance. To elucidate whether fructose overconsumption causes inflammation 
in the visceral adipose tissue (VAT) of young and adult female rats thus contributing to the 
development of obesity and insulin resistance. We investigated the effects of 9-week 
fructose-enriched diet applied immediately after weaning (young) or at the 2.5 months of 
age (adult) on nuclear factor κB (NF-κB) intracellular distribution, and on the expression of 
pro- inflammatory cytokines (IL-1β, IL-6 and TNFα) in female Wistar rats. Additionally, 
insulin signalling was analysed at the level of insulin receptor substrate-1 (IRS1), Akt kinase, 
and their activating and inhibitory phosphorylations. Fructose-enriched diet increased 
absolute and relative VAT mass in young female rats. There were no changes in VAT mass 
of adults after fructose diet, even though histological analysis revealed the presence of islets 
of smaller adipocytes, which indicated adipogenesis. Both young and adult female fructose-
fed rats had increased nuclear accumulation of NF-κB and elevated expression of pro- 
inflammatory cytokines in the VAT. In adults, fructose overconsumption reduced protein 
content and stimulatory phosphorylation of Akt kinase, while increasing inhibitory 
phosphorylation of IRS-1.These changes were not observed in young female rats. The results 
suggest that fructose-enriched diet causes inflammation in VAT of both young and adult 
female rats. Our work supports the stand that VAT inflammation could represent one of the 
earliest metabolic perturbations upon fructose overconsumption, since it can occur even 
before the onset of obesity or insulin resistance. Additionally, only adults developed VAT 
insulin resistance, indicating age-dependent differences in insulin signalling system and its 
response to fructose overconsumption in female rats. 
 
Keywords: Inflammation, insulin resistance, fructose, adipose tissue, female rats 
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Obesity related renal failure is usually caused by inflammatory reaction, but the role of anti-
inflammatory cytokine, interleukin (IL)-10, has been little reported. Thus, we examined the 
effect of IL-10 deficiency for inflammation related renal failure in high-fat dieted mice. The 
animal groups were divided into; 1) Low-fat dieted C57BL/6 (Low/BL6), 2) Low-fat dieted 
IL-10 knockout (KO) (Low/IL10KO), 3) High-fat dieted C57BL/6 (High/BL6), and 4) High-
fat dieted IL-10 KO mice (High/IL10KO). Lipid accumulation, histopathologic alteration, 
inflammation, fibrosis and kidney function were assessed. At week 12, High/IL10KO kidney 
showed more severe renal lipid accumulation, serum cholesterol/LDL, glomerulosclerosis, 
tubulointerstitial fibrosis, macrophages infiltration, pro-inflammatory/fibrosis molecules 
expression than High/BL6. These immuno-histo-pathologic alterations resulted high serum 
creatinine, BUN and proteinuria in High/IL10KO mice. Our study proved that IL-10 deficiency 
aggravates renal inflammation, fibrosis and functional failure in high-fat dieted obese 
condition. (2014M3A9D3034164, 2016R1C1B1011180, 2018R1C1B5040264, 
2019R1A2C1004046, R0005886) 
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Among the causative factors identified for lower back pain (LBP), lumbar disc herniation and 
degeneration (LDHD) is regarded as the major concern. Magnetic Resonance Imaging (MRI) 
is considered as the gold standard method to detect degeneration and herniation of 
intervertebral discs. Age, physical-loading, smoking, occupational factors, increased body 
mass index (BMI) and genetic influences are listed as few determinants for LDHD. Worldwide 
the population shows an increase tendency of overweight and obesity, present study was 
conducted to evaluate the role of BMI on LDHD. Patients (n=104) confirmed for lumbar disc 
herniation by MRI and undergoing lumbar discectomy were recruited in the study. Weight and 
height of the study subjects were measured, and BMI was calculated according to the WHO 
criteria. The study included 50 females and 54 male participants. Among the herniated subject 
35.6% presented with disc degeneration in MRI and the rest did not show degenerative 
changes. BMI was recorded only in 89 subjects as 15 subjects refused to give concern to 
measure weight and height due to unbearable pain. Majority of the subjects (71.9%) had 
elevated BMI where 32 were overweight and 32 were Obese. In subjects with MRI 
degeneration elevation in BMI was observed (39±27.1 kg/m2) compared to subjects without 
degeneration (36.6±24 kg/m2) but significant differences were not observed. Similarly, no 
significant difference was observed between BMI categories and degeneration. Among the 
overweight and obese groups 36.8 % showed disc degeneration on MRI. Being overweight or 
obese was not a significant risk factor for developing lumbar disc degeneration (OR=1.09; 95 
% CI=0.79-1.49). Majority (71.9%) of the lumbar disc herniated people were either overweight 
or obese. But only 36.8% showed degeneration in MRI. 
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G6PD deficiency is one of the most common human enzyme deficiencies in the world. It is 
particularly common in populations living in malaria-endemic areas. The aim of this study is 
to molecularly screen G6PD enzyme among deficient children (aged 0-5 years) with 
Plasmodium falciparum malaria in Katsina State, North-western Nigeria, and a region with no 
any molecular information on G6PD enzyme. A total of 200 blood samples were collected from 
children with Plasmodium falciparum malaria attending six selected hospitals located across 
the three senatorial zones of the state from March 2015 to May 2015. G6PD deficiency was 
detected qualitatively using G6PD screening test. Polymerase Chain Reaction (PCR) of 7 
samples (6 deficient and 1 control) shows the presence of G202A mutation in all the samples. 
The nucleotides sequence obtained from sequencing reaction of one deficient and one control 
samples are 97% homologous to other G6PD genes of different strains. This study has indicated 
a high prevalence of G6PD deficiency among the study population. Based on the results 
obtained, there is a need for the routine screening of children for G6PD deficiency in our 
environment and training of pediatricians in order to avoid cases of drug-induced anaemia, 
particularly in the treatment of malaria.  
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Caveolin-1 (cav-1), the principal structural and signaling protein of caveolae, is implicated in 
various signaling events, including apoptotic cell death in type 2 diabetes. However, the precise 
role of beta cells in apoptosis has not been clearly defined. In this study, we investigated the 
involvement of cav-1 in cytokine-induced beta cell apoptosis and its underlying mechanisms 
in the rat beta cell line, INS-1. Incubation of INS-1 cells with a cytokine mixture (CM, TNFα 
+ IL-1β) induced apoptosis and nuclear factor kappa beta (NF-κB) signaling via 
phosphorylation of IkBα and nuclear translocation of NF-κB p65. mRNA and protein 
expression levels of cav-1 were significantly increased, resulting in increased formation of 
caveolae in CM treated cells compared with control. We found that IL-1 receptor 1 and TNF 
receptor localized to plasma membrane lipid rafts in the control cells and CM treatment 
recruited these receptors to the caveolae domain. After cav-1 siRNA transfection, CM-induced 
apoptosis was reduced in both INS-1 cells and isolated islets. Moreover, CM-dependent NF-
κB signaling was ameliorated by cav-1 siRNA treatment. These results suggest that increased 
cav-1 expression and recruitment of cytokine receptors into caveolae contribute to CM-induced 
beta cell apoptosis. 
 
Keywords: Diabetes, Caveolin-1, Beta cell, Cytokine, Apoptosis 
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Saccharomyces cerevisiae (budding yeast) is a very common model used in ribosome 
biogenesis study. Ribosomal proteins are highly expressed. In order to build up a normal-
functional ribosome, the qualities of ribosomal proteins need to be rigorously controlled. 
Ribosomal protein Large subunit 43 (Rpl43) is located nearby the E-site of ribosome. In our 
previous study, we found Puf6, Loc1, and Rpl43 formed a trimeric complex. In the absence of 
PUF6 or LOC1, Rpl43 protein level was under-accumulated. The data suggests that the 
functions of Puf6 and Loc1 may correlate with the stability and assembly of Rpl43 with 
ribosome. In this study, we further dissected the connections among these three proteins. The 
processing defects of pre-ribosomal RNA in the puf6Δ and loc1Δ was similar to the mutant 
with depletion of Rpl43. The results from the in vitro interaction assay with karyopherins and 
protein distribution of Rpl43 observed by fluorescence microscope suggested that Puf6 and 
Loc1 were not required for import of Rpl43p. However, the stability of nascent Rpl43 
decreased significantly in puf6Δ and loc1Δ. Besides, the level of mature RPL43 mRNA did not 
change in the puf6Δ and loc1Δ. To further dissect the molecular function of each protein and 
analyze the interaction among Rpl43, Puf6 and Loc1, several mutants were constructed. The 
interaction site of Puf6 to Rpl43 was mainly contributed by its PUF domain; the interaction 
site of Rpl43 to Loc1 is contributed by its N helix; the N terminal of Loc1 is important for Puf6 
and Rpl43 to interaction. 
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A novel cysteine reactive small photo-crosslinker which can be excited by conventional long-
wavelength ultraviolet handlamp (365 nm) has been synthesized via Suzuki coupling with short 
steps1). The crosslinker itself is rationally designed as caged-fluorophore, and the fluorescence 
property with long Stokes-shift is attached to the photo-crosslinked target protein. By 
introducing the crosslinker to a designated sulfhydryl (SH) group of a combinatorially-selected 
artificial peptide which can bind specifically to glutathione-S-transferase (GST)2), the protein-
binding site of the targeted peptide is unambiguously determined by SDS-PAGE / fluorescence 
imaging followed by MALDI-TOF-MS/MS analysis. 
 
Keywords: Binding-site determination, combinatorially-selected peptide, photoaffinity 

labeling (PAL), bioisostere, fluorescence imaging 
 
 
 

 
 

Strategy for binding-site determination of the targeted peptide binder 
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Cellular DNA is exposed to various endogenous and exogenous source of alkylating agents, 
generating cytotoxic or mutagenic covalent adducts. In order to overcome the damage and 
maintain the integrity of the genome, cells have evolved a number of DNA repair pathways, 
including base excision repair (BER), direct reversal by methyl-guanine methyltransferase and 
oxidative dealkylation by the AlkB protein family. The Escherichia coli AlkB protein is 2-
oxoglutarate and Fe(II)-dependent demethylase that repairs 3-methylcytosine or 1-
methyladenine lesions from DNA and RNA. Mammalian cells have nine AlkB homologues 
(ALKBH1-8 and FTO), but only ALKBH2 and ALKBH3 functions as DNA or RNA repair 
enzymes. We have recently shown that E. coli HR protein RecA and AlkB interact and RecA 
stimulates the AlkB function. Further, we wanted to study if similar interaction exists between 
human alkylation repair protein ALKBH2 or ALKBH3 and HR protein RAD51 or its paralogs 
namely; Rad51B, Rad51C, Rad51D, XRCC2 and XRCC3. In our study, using yeast two-hybrid 
assay; in vitro pull down and Co- immunoprecipitation experiments we have demonstrated the 
interaction between ALKBH3 and RAD51C.  We also show that RAD51C stimulates 
ALKBH3-mediated repair of alkyl adducts located in the 3′ overhang ssDNA substrate. Using 
MTT and Calcein AM assay we have found that shRNA-mediated stable knockdown of 
ALKBH3 and RAD51C reduced the viability of PC-3 and H23 cancer cells drastically when 
compared to the knockdown of either ALKBH3 or RAD51C. Immunofluorescent staining 
using 3-methylcytosine antibody reveals that knockdown of both ALKBH3 and RAD51C 
resulted in increased accumulation of 3-methylcytosine in the DNA. Also, using Comet assay 
we found that MMS treatment induced severe DNA damage in cells lacking both ALKBH3 
and RAD51C when compared to the control indicating reduced DNA repair efficiency. 
Altogether, our results show the novel role of RAD51C as a DNA alkylation damage response 
factor, which could facilitate the ALKBH3 mediated repair of alkylated DNA.  
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DNA looping is a ubiquitous and critical feature of gene regulation. Although DNA looping 
can now be efficiently detected, tools to readily manipulate DNA looping are lacking. Here, 
we report the development and use of a set of CRISPR-based DNA looping reagents for the 
creation of programmable DNA loops. DNA cleavage-defective Cas9 proteins of different 
specificity were linked by heterodimerization or translational fusion to create bivalent 
complexes able to link two separate regions of DNA. A statistical mechanical model was 
developed to describe bivalent dCas9-mediated DNA looping and modelling-assisted 
experimental design was used to establish the key determinants for maximal looping efficiency. 
After model-directed optimization, the reagents were validated using a quantitative DNA 
looping assay in E. coli cells. Overall looping efficiency could be significantly improved by 
loop multiplexing. As a proof-of-principle, the bivalent complexes were used to activate an 
inserted reporter gene by rewiring E. coli chromosomal DNA to bring a distal enhancer 
element, located ~12kb away, to the gene promoter. Such reagents should allow manipulation 
of DNA looping in a variety of cell types, aiding understanding of endogenous loops and 
enabling the creation of new regulatory connections.  
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Chronic kidney disease of unknown etiology (CKDu) has emerged as a significant cause of 
chronic kidney disease (CKD) in the past 20 years in Sri Lanka. Widely accepted belief is that 
agrochemicals are the cause of CKDu in Sri Lanka. Most studies on CKDu have been in areas 
of paddy cultivation although the same agrochemicals are being used in other cultivations 
including tea. This preliminary study was conducted to assess the prevalence of known risk 
factors associated with renal dysfunction among people working in tea estates of Balangoda, 
Sri Lanka. A total number of 162 volunteers aged 20-70 years without a history of diabetes or 
hypertension, residing in selected tea estates in Balangoda area were recruited. Socio 
demographic data, data regarding general risk factors for chronic kidney disease and data 
regarding water they consume were collected. A blood sample was collected and serum 
creatinine measured by creatinine kinetic method (Jaffe reaction). Renal dysfunction was 
diagnosed if the serum creatinine level elevated above 1.1 mg/dL in female and 1.3md/dL in 
males. Prevalence of increased serum creatinine among the study participants was 8.6 % (95% 
confidence interval 1.043 to 1.086). There was no significant association between increased 
serum creatinine level and age, sex, BMI, employment status, duration of work, chemical & 
environmental exposure, sources of drinking water, water filtration before use, storage method 
of drinking water, family history of kidney diseases, chronic use of NSAID’s, use of Ayurveda 
treatment, history of snake bite, smoking and alcohol consumption. This study is the first to 
report on kidney dysfunction among tea plantation workers in Sri Lanka. Prevalence of 
increased serum creatinine among the study participants was 8.6 %, which is at the higher end 
of recorded prevalence of CKD (range 2.3-9.5%) but less compared to areas where CKDu is 
prevalent. The risk factors for kidney dysfunction among tea plantation workers are mainly 
unknown and the possibility of CKDu in tea plantation areas cannot be excluded.  
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Hepcidin is the main regulator of iron homeostasis. It is primarily expressed in the liver but 
recent studies have reported hepcidin expression in adipose tissue. Hepcidin is regulated by 
anemia and inflammation. Obesity is a light inflammatory condition because adipose tissue 
produce a pro-inflammatory mediators. Body Mass Index (BMI) and Waist Circumference are 
tools for assessing adiposity in clinical and research settings. The aim of the study was to assess 
serum hepcidin level and its correlation with BMI and waist circumference. In a cross-sectional 
study of 52 healthy men and women aged 18 - 21 years, hepcidin, BMI and waist circumference 
were measured.  Serum hepcidin was measured using sandwich ELISA (Enzyme Linked 
Immunosorbent Assay), BMI calculated as weight in kilograms divided by height in meters 
squared and waist circumference was measured at the level of the umbilicus. Mean serum 
hepcidin levels was 2,39 ± 1.19 ng / mL; mean BMI was 23.05 ± 4.20 kg / m2, and mean waist 
circumference was 79,24 ± 10.064 cm. The mean BMI and waist circumference were in the 
range of normal reference values. There was no association between serum hepcidin level and 
BMI or waist circumference (p> 0.05). There is no association between serum hepcidin level 
and BMI or waist circumference  with state of normal BMI (non obese) probands.  
 
Keywords: Hepcidin, body mass index, waist circumference. 
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Modulation of genes expression in the signaling pathway has been reported to affect longevity 
in an established aging model known as Caenorhabditis elegans. However, it remains unclear 
whether increased longevity corresponds to improved healthspan in the nematode. The purpose 
of this study is to determine the effect of daf-2, pmk-3 and sgk-1 genes in the signaling pathway 
on the health span of C. elegans. N2 strains and daf-2, pmk-3 and sgk-1 knockdown C. elegans 
mutants were cultured in nematode growth media (NGM) containing E. coli. Lifespan was 
determined by counting the number of surviving nematodes daily under a dissecting 
microscope. Health span parameters were then assayed at day 5, day 10, day 15 and day 20 of 
life. Resistance to heat stress was determined by exposing the nematodes to 35ºC for 2 hours 
after which lifespan was assessed. Movement capacity was analyzed by computing the 
locomotion distance of the nematode on solid media and the number of thrashing in liquid 
media. The mean lifespan of the mutants was longer than the wildtype. The movement capacity 
of daf-2 mutant was significantly higher than wildtype at day 5 and 10 in both solid and liquid 
media but was decreased, compared to the wildtype on day 15. The ability of the mutants to 
withstand heat in some mutants increased relative to wildtype. The knockdown of daf-2, pmk-
3 and sgk-1 genes prolonged the lifespan of C. elegans but did not improve its resistance to 
heat stress and movement capacity as the nematode aged.  
 
Keywords: C. elegans, genes, healthspan, lifespan, nematode 
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Oxidative stress-related diseases usually caused by the overproduction of reactive oxygen 
species or free radicals which are produced beyond the normal antioxidant capacity. The 
prevention of these diseases could be possible by consuming natural source of antioxidant 
agent. Since ginger (Zingiber officinale Roscoe) is considered as one of the natural antioxidant 
plants, it is important to analyse its bioactive components and antioxidant properties. Therefore, 
this study aimed to develop and validate an Ultra-High Performance Liquid Chromatography 
(UHPLC) method for detection of 6-gingerol and 6-shogaol in ginger extract. The precision, 
accuracy, linearity and range, specificity, limit of detection (LOD) and limit of quantification 
(LOQ) were determined. Besides, the evaluation of antioxidant properties in 6-gingerol and 6-
shogaol was also conducted through DPPH and FRAP assay. For validation of UHPLC method, 
the chromatographic separation was achieved by using C18 reverse phase column and mobile 
phase containing 100% acetonitrile and water. The absorbance was monitored at 282 nm and 
the flow rate was 0.4 mL/min. Good linearity was observed over 12- 400 µg/mL with linear 
regression equation Y=2099.8x-11040 for 6-gingerol and Y=3067.2x-16403 for 6-shogaol. 
The value of correlation coefficient for both active compounds was 0.9981. The LOD and LOQ 
values for 6-gingerol were 13.727 µ/mL and 41.597 µg/mL and for 6-shogaol were 13.556 and 
41.078 µg/mL respectively. The recovery range for 6-gingerol and 6-shogaol were found to be 
99.012 to 133.279 % and 99.045 to 132.274% for all three spiked levels. The precision of 6-
gingerol for intra-day was 0.176-0.955 and 1.495-1.605 for inter-day. While, the precision for 
intra-day and inter-day of 6-shogaol was ranged from 0.092-1.376 and 1.531-1.662 
respectively. For antioxidant property evaluation, 6-gingerol and 6-shogaol displayed a good 
antioxidant property. This antioxidant property in 6-gingerol and 6-shogoal were increased 
with the increasing of concentration. This study confirmed that ginger extract is one of the 
antioxidant agents that have the capability in reducing reactive oxygen species and decrease 
oxidative stress indicating its potential in ameliorating oxidative stress-related diseases. 
 
Keywords: Ginger, Ultra-HPLC, 6-gingerol, 6-shogaol, antioxidant. 
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Microcephalin 1 (MCPH1) is originally identified for its genetic mutations in patients with 
primary autosomal recessive microcephaly, which is characterized by the reduction in brain 
size. Except focusing onto Zika virus infections with microcephaly, the deficiency of MCPH1 
has been found in cancer patients; also, the MCPH1 knockout mouse depicts a long-term 
incident of tumor development, suggesting a role of tumor suppressor for MCPH1. Importantly, 
MCPH1 possesses the function in promoting DNA double-strand break (DSB) repair. In 
response to DNA damage, MCPH1 co-localizes and interacts with BRCA2-RAD51 complex, 
a key component of recombination-mediated DSB repair. Depletion of MCPH1 causes 
impaired recruitment of BRCA2 and RAD51 onto damage sites, which leads to the attenuation 
of recombination repair. However, it remains largely unknown how MCPH1 enhances RAD51 
enzymatic activity. Here, we successfully purify MCPH1 recombinant protein in homogeneity 
and further determine its biochemical properties and functional interaction with RAD51. Our 
results demonstrate that MCPH1 is a bona fide DNA-binding protein, which is the first 
documentation of MCPH family members harboring this unique biochemical activity. 
Furthermore, MCPH1 physically interacts with RAD51 via multiple contacts, which provides 
evidence of MCPH1 directly engages in DNA repair machinery. Importantly, biochemical and 
single-molecule analyses demonstrate that MCPH1 enhances the assembly of RAD51 onto 
single-strand DNA, a prerequisite step for RAD51 enzymatic activity. Thus, our study provides 
a mechanistic insight of microcephaly family MCPH1 in RAD51-mediated DSB repair. 
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Bacterial resistance to antibiotics is rising in all parts of the world mainly due to misuse and 
overuse of antibiotics.  Tropical plants have the potential to be used as sources of novel 
antibacterial agents. The present study was aimed to determine the activity of leaf extracts of 
Piper betle L. and Piper crocatum as antibacterial agents against Streptococcus pneumoniae.  
Piper betle L leaf was extracted by maceration using 96 percent ethanol and the Piper crocatum 
leaf was extracted by maceration using ethyl acetate.  Both extracts obtained were subjected to 
antibacterial activity test against Streptococcus pneumoniae ATCC 49619 and a multidrug-
resistant Streptococcus pneumoniae isolate.  Results showed that leaf extracts of Piper betle L. 
and Piper crocatum have in vitro antibacterial activity against Streptococcus pneumoniae 
ATCC 49619 and multidrug-resistant Streptococcus pneumoniae isolate at extract 
concentrations of 25%, 50%, 75% and 100%. Leaf extracts of Piper betle L. and Piper 
crocatum can therefore potentially be used as sources of antibacterial agents against 
Streptococcus pneumoniae and antibiotic-resistant Streptococcus pneumoniae.  

 
Keywords: Antibacterial agent, antibacterial resistance, Piper betle L., Piper crocatum, 
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Systemic candidiasis is one of the leading causes of high mortality and morbidity, particularly 
in immune-compromised populations. Under this circumstance, understanding host-Candida 
interaction is imperative in determining the outcome of infection and to unravel the molecular 
pathogenesis underlying Candida albicans infection. Thus, this study was undertaken to 
investigate the host response during systemic C. albicans infection using an intravenous 
challenge mouse model. In this study, BALB/C mice were injected intravenously via lateral 
tail vein with lethal dose of clinical C. albicans isolate (HVS6360). Various parameters 
including survival study, fungal burden test and histopathological analysis of affected organs 
were adopted to measure the severity of the infection. Meanwhile, local host response against 
C. albicans was examined via PCR array, cytometry bead array (CBA) and ELISA analysis. 
The findings in this study indicate that mice infected with C. albicans resulted in high mortality 
rate. Susceptibility of mice correlates with high fungal loads in kidneys and brains, infiltration 
of leukocytes (especially neutrophils) and tissue pathology with moderate to severe 
inflammation seen in kidney and brain tissues. On the other hand, pattern recognition receptors 
(PRRs), chemokines and cytokines profiles were varied in the kidney, spleen and brain over a 
72-h period post-infection. In addition to that, organ-specific protein expression profiles of 
cytokines and chemokines through cytometry bead array (CBA) and ELISA analysis revealed 
that local cytokine profiles in brain and kidney were similar, which mainly involved pro-
inflammatory cytokine responses, while pro-inflammatory cytokine and activated T-cells 
responses were detected in the spleen. This study highlighted the varied local host immune 
responses among target organs during systemic C. albicans infection, which could be of 
importance for future work in designing targeted immunotherapy through immunomodulatory 
approaches. 
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Burkholderia pseudomallei is a harmless soil dwelling Gram negative bacteria that is known 
to cause devastating infection of humans and animals. This opportunistic pathogen is the 
causative agent of melioidosis, a deadly human disease in many tropical countries with typical 
hotspots in Thailand, Malaysia, Singapore and Northern Australia. Host susceptibility and 
response to infection and disease presentation has always remained a dogma in the study of 
melioidosis.  In an earlier study, we established a murine acute-phase melioidosis model and 
compared the transcriptome of infected and uninfected host tissues over a 42-hr B. 
pseudomallei infection period and provided a detailed picture of the host transcriptional 
response during acute melioidosis. In this present study, we were interested to dissect the 
infected host response to B. pseudomallei cultured in their natural soil environment. Soil-
cultured bacteria were inoculated into mice and infected spleens were harvested at the point at 
which bacterial counts were the highest. RNA-Seq was applied on RNA from infected and 
uninfected spleens followed by comparative transcriptome analysis. A number of genes 
involved in the mouse defence mechanism were noticeably down-regulated. For example, the 
complement and coagulation cascade was sub-optimally activated while genes encoding the C-
Reactive Protein (CRP) and Serum Amyloid P-Component (APCS) protein, both essential 
components of the innate immune response during infection, were poorly expressed. Of 
interest, we also observed that genes encoding proteins involved in pancreatic enzyme 
production were repressed. A decrease in pancreatic enzyme production can lead to Exocrine 
Pancreas Insufficiency (EPI) syndrome and impaired exocrine pancreatic function implicated 
in patients with septic shock, a hallmark of acute melioidosis. Our transcriptome profile of soil-
cultured B. pseudomallei infected mice complements our earlier findings that the failure to 
activate host genes involved in immune defence as well as overcoming sepsis contributes to 
the uncontrolled proliferation of B. pseudomallei leading to the devastating clinical effects of 
melioidosis. 
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Cardiac oxidative stress leads to myocardial remodeling and worsens disease progression in 
heart failure. Increase cardiac antioxidant expression as a response are clearly inadequate to 
counter the increase in ROS generation, hence external sources of antioxidants are needed. 
Bael (Aegle marmelos) and calabash (Crescentia cujete) are two herbs found in Indonesia 
known for its various medicinal properties and antioxidant properties. This study aims to 
investigate the antioxidant capacity and cardioprotective effects of  of bael and calabash in an 
experimental rat model of chronic systemic hypoxia. Forty-eight male Sprague-Dawley rats 
were placed in special hypoxic chambers divided into 3 main groups, a control group and 2 
treatment groups preconditioned by feeding with – bael extract and calabash extract at 400 
mg/kgBW/day for 14 days. Each group was further divided into 4 subgroups – normoxia 
(atmospheric O2) and hypoxia (O2 8%) for 3, 7 and 14 days respectively. Antioxidant capacity 
was compared to that of ascorbic acid. Oxidative stress is measured by malondialdehyde 
(MDA) levels. Antioxidant level is measured by glutathione (GSH) and catalase levels. Both 
bael and calabash extracts showed antioxidant capacities lower than that of ascorbic acid 
(268.35 μg/mL vs 158.46 μg/mL vs 3.73 μg/mL). A steady increase in MDA levels and 
decrease in levels of GSH and catalase in cardiac tissues with the duration of hypoxia was 
found as a result of oxidative stress. Both bael and calabash treated groups had significantly 
lower levels of MDA and significantly higher levels of GSH and catalase levels compared to 
the control group. Histopathology examination shows massive ventricular remodeling and 
apoptosis especially in day 14. When both groups were compared, MDA levels in the bael 
treated group were slightly lower than the calabash treated group, while, GSH levels were also 
slightly higher in the bael treated group. However, higher catalase levels were found in the 
calabash treated group. This study clearly showed that both bael and calabash extracts have 
cardioprotective and antioxidant capacities that is able to counter the increase in oxidative 
stress in cardiac tissues in rats model with chronic systemic hypoxia. 
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Osteoporosis and iron overload are common complications in thalassemia patients and has been 
shown to be correlated. In biological system, iron exists in two oxidation numbers including 
ferrous (Fe2+) and ferric (Fe3+) iron. While ferric iron needs to be reduced to ferrous before 
being absorbed by divalent metal transpoter1 (DMT1), ferrous can readily be transported into 
intestinal cell via DMT1. Previous study showed inverse correlation between intestinal iron 
and calcium flux in thalassemic mice. Hence, intestinal iron and calcium absorptions may share 
common transport pathways. However, the comparative uptake capacity of two iron forms and 
the roles of DMT1 in this reciprocal correlation are still unclear. Therefore, this project is aimed 
to investigate the differential iron uptake capacity of the two bioavailable irons by intestinal 
cell line, Caco-2 cell. To further investigate the involvement of DMT1 in the reciprocal 
correlation between iron and calcium transport, DMT1 knockdown intestinal cells were 
constructed for future experiments by using CRISPR-Cas9 system. Iron uptake capacity is 
measured by flame atomic absorption (FAAS). Surprisingly, our results showed that trivalent 
iron compound (ferric) was more absorbable than divalent iron compound (ferrous) regardless 
to the more complicated transport system mentioned above. The DMT1 knockdown intestinal 
cells were generated by CRISPR-Cas9 system. The single-guide RNA (sgRNA) sequences 
specific for DMT1 are designed by CHOP CHOP program targeting exon 4 and 5. The 
pSpCas9 (BB)-2A-GFP was used as a vector to carry the system into Caco-2 cells. Then, 
transfected cells were sorted by Fluorescence activated cell sorting (FACS) and diluted to form 
isolated colonies. Knockdown efficiency was determined at protein level by western blot 
analysis. The results showed that backbone control transfected Caco-2 cells comparably 
expressed DMT1 as in a parental cell line. In contrast, DMT1 protein in engineering cells line 
is significantly decreased. In conclusion, intestinal Caco-2 cells had higher uptake capacity for 
ferric iron than ferrous iron. We also successfully generated DMT1 knockout Caco-2 cells for 
the investigation of the interaction between intestinal iron and calcium transport in future 
experiments. The knowledges from this project will provide critical information to protect and 
prevent thalassemia patient from osteoporosis.  
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Apelin, a novel adipokine peptide and its receptor has recently emerged as a key signaling 
pathway in maintaining cardiac performance at chronic pressure loads. Apelin has been linked 
to ventricular dysfunction and therefore maybe of pathophysiologic relevance as a candidate 
biomarker in HF patients. On the other hand, advances in understanding the molecular 
mechanism of heart failure cannot be achieved without using animal model. This study aims to 
investigate Apelin-13 gene expression and level in a rat model of heart failure induced by 
chronic systemic hypoxia to oxidative stress due to chronic systemic hypoxia by observing the 
level of MDA, level of Apelin-13, the relative expression of Apelin gene and cardiac 
histopathologic changes. The effect of chronic systemic hypoxia on cardiac hypertrophy, 
remodeling and heart failure parameters is also of interest. Twenty-eight male Sprague-Dawley 
rats (8-12 weeks of age) were placed in special hypoxic chambers divided into 7 groups – a 
control group with normoxia (atmospheric O2 levels) and 6 exposure groups exposed to 
hypoxia (8% O2) for 6 hours, 1, 3, 5, 7 and 14 days respectively prior to measurement. Changes 
in the expression of Apelin were measured using quantitative real-time PCR, whereas changes 
in Apelin-13 level were measured using ELISA. MDA level were measured by 
spectrophotometer. Histopathology staining using Hematoxylin and Eosin was performed on 
cardiac tissues post-termination. Compared to control, Apelin mRNA expression had showed 
significantly higher values starting from day 7 onward. Apelin-13 levels were significantly 
higher compared to control from day 5 onwards with a peak on day 7. Our data clearly shows 
ventricular hypertrophy accompanied by myocardial structural damage, as a sign of the 
ventricular remodeling. Elevated plasma Apelin-13 levels are signs of the oxidative stress. 
Chronic systemic hypoxia in rats led to an experimental heart failure and Apelin-13 can act as 
a candidate biochemical marker in heart failure. 
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N-WASP (Neural-Wiskott Aldrich Syndrome Protein) is expressed ubiquitously and plays a 
key role in many cellular processes (endocytosis, cell-adhesion, cell proliferation, cell 
migration) critical for tumorigenesis and metastasis by regulating the actin cytoskeleton. We 
have previously shown that N-WASP is critical for cellular adhesion especially to Fibronectin 
and fibroblast cells deficient in N-WASP exhibit increased motility. Expression of N-WASP 
has been found to be reduced in breast cancer and it was proposed that N-WASP is a Tumour 
suppressor in Breast cancer. We hypothesized that N-WASP deficiency will enhance 
tumorigenesis by increasing cell proliferation and cell migration. Thus we analyzed the role of 
N-WASP in breast cancer using two breast cancer cell lines; MCF-7 cells which are Malignant 
but and non-metastatic and MDA-MB-231 cells which are malignant and metastatic. We 
knocked down the expression of N-WASP in the Breast cancer cell lines using shRNA and the 
impact of N-WASP deficiency on cell proliferation, cell adhesion and cell migration was 
analyzed using in-vitro assays. We found that N-WASP deficiency reduced cell proliferation 
in both cell lines. This is in contrast to our finding that N-WASP knockout in keratinocyte 
caused hyperproliferation in mice. We found that N-WASP deficiency did not cause significant 
change in cell migration of MCF-7 cells but enhanced the cell migration of MDA-MB-231 
cells. Visualization of Vinculin and paxillin, focal adhesion proteins using immuno-staining 
revealed that N-WASP deficiency in MCF-7 increased vinculin patches while N-WASP 
deficiency in MDA-MB-231 reduced vinculin patches. Thus the increased migration of MDA-
MB-231 N-WASP knockdown cells is probably due to reduced cell adhesion. We are currently 
carrying out co-culture experiments to characterize the difference in cell proliferation of N-
WASP deficient cells in-vitro and in-vivo.   
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The mitochondrial membrane is constructed with phospholipid bilayers, and is indispensable 
not only for compartmentalization of the organelle, but also for various mitochondrial function 
such as ATP synthesis, thermogenesis and apoptosis regulation. In mitochondria, 
phosphatidylcholine (PC) is a major phospholipid of both the outer and the inner membranes, 
comprising 40 –50% of total phospholipids. Mitochondria, however, cannot synthesize PC, 
therefore the lipid must be imported from the endoplasmic reticulum (ER), the major site for 
the phospholipid biosynthesis including PC. Up to date, little has been known about the specific 
molecules responsible for the PC trafficking between mitochondria and ER. We have focused 
on a phospholipid transfer protein STARD7, a membrer of the steroidogenic acute regulatory 
protein-related lipid transfer (START) domain family. STARD7 contained a mitochondria-
targeting sequence (MTS) in the N-terminus and a lipid-transferring START domain in the C-
terminus. In vitro study demonstrated that among various phospholipids, STARD7 
preferentially extracted and transferred PC between phospholipid liposomes. Intracellular 
transport of exogenously incorporated fluorescent PC into mitochondria was increased in 
STARD7-overexpressing HEPA-1 cells. The mature form of STARD7 is distributed in both 
mitochondria and cytosol. In mitochondria, a part of the protein was integrated and/or 
associated onto the outer leaflet of the outer mitochondrial membrane (OMM) via a 
transmembrane domain just after the MTS. Immunocytochemistry revealed that mitochondrial 
STARD7 was partially co-localized with MFN2, suggesting that a part of the protein is 
distributed at the mitochondria-ER contact sites. A deficiency of STARD7 caused not only 
reduction of the mitochondrial PC content, but also mitochondrial abnormalities such as 
defective cristae formation and impaired respiration in HEPA-1 cells. These findings propose 
that STARD7 is a novel non-vesicular carrier protein for PC between mitochondria and ER, 
and is indispensible for mitochondrial homeostasis in mammalian cells.  
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Upon receiving secretory proteins from the endoplasmic reticulum (ER), subsequently, the 
Golgi apparatus executes processing, sorting and transport of proteins to their final intracellular 
destination. However, an increase in protein synthesis in the ER can drive the accumulation of 
un-modified proteins in the Golgi apparatus and overwhelms its functional capacity, which is 
called the Golgi stress. Consequently, eukaryotic cell activate a homeostatic mechanism, 
known as the Golgi stress response, to compensate its requirement by upregulating 
transcription of Golgi-related genes. Recently, several response pathways of the Golgi stress 
response have been identified including the TFE3 pathway and the mucin pathway. The TFE3 
pathway is important for increased expression of N-type glycosylation enzymes, vesicular 
transport factors and structural components of the Golgi apparatus upon Golgi stress, while the 
mucin pathway induces expression of glycosylation enzymes for mucin-type glycosylation. In 
this study, HT29 cells were treated with BenzylGalNAc (BG) (a competitive inhibitor of 
mucin-type O-glycosylation), in order to induce mucin-type Golgi stress (insufficiency of 
mucin-type glycosylation). Surprisingly, we found that BG elevated not only transcription of 
mucin-type O-glycosylation enzymes but also activated transcription of human TFE3 gene, 
which encodes a transcription factor regulating the TFE3 pathway. Furthermore, we identified 
a MGSE enhancer element (ACTTCC(N9)TCCCCA) on the human TFE3 promoter that is 
essential for transcription induction of the TFE3 gene upon mucin-type Golgi stress. These 
results suggest that the crosstalk between the mucin pathway and the TFE3 pathway may exist. 
To reveal the mechanism that regulates transcriptional induction of TFE3 by the mucin 
pathway, we are investigating the transcription factor that binds to MGSE, using yeast one 
hybrid screening and the genome-scale CRISPR knock-out screening. 
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Melanosomes are melanin-containing vesicles, formed in melanocytes. Melanosome migrates 
to the tip of the dendrite accompanying melanocyte maturation, transported to the surrounding 
keratinocytes. However, it is not yet clear how melanosomes migrate to keratinocytes. There 
are two major transition hypotheses, that melanosomes released from melanocytes are 
phagocytosed by keratinocytes, or the other is that melanosomes migrate by penetrating the 
keratinocytes using dendrites of melanocyte. Recently, phosphatidylserine (PS) has been 
suggested to be present in the outer membrane of melanosomes. PS is recognized as an eat-me 
signal in apoptotic cell phagocytosis. In this study, we used keratinocyte cell–melanosome 
uptake evaluation system to reveal melanosome transport mechanism, especially PS 
recognition. First, we co-cultured a mouse melanoma cell line, B16F10 and human keratinocyte 
cell line, HaCaT cells. We found that melanosomes were transported from B16F10 to HaCaT 
cells by staining melanosome protein, gp100. Next, we isolated melanosomes from B16F10. 
Isolated melanosomes were incubated with HaCaT cells and analyzed that melanosomes were 
incorporated within HaCaT cells. Furthermore, in order to investigate the involvement of PS 
in melanosome transport, we suppressed one of the reception of PS, Tim-3, expression in 
HaCaT cells. As a result, melanosome uptake was suppressed when the expression of Tim-3 
was decreased. In this study, we made a melanocyte–keratinocyte transport system in vitro. 
Also, we revealed the PS importance in melanosome transport. 
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Masitinib is widely used in the treatment of mast cell tumors in animals, specifically, dogs that 
exhibit an antiproliferative effect on c-kit receptor. Masitinib showed potent antitumor activity 
against even against cancer cell lines that do not have c-kit. We speculated that masitinib might 
have an anticancer effect with both c-kit dependent and independent pathways. We investigated 
the cytotoxicity of Masitinib to c-kit positive human liver cancer cell Huh-7 cell line and c-kit 
negative human liver cancer cell line HepG2 cell line by SRB Assay. To evaluate whether 
mitochondrial ROS participate in cytotoxicity of masitinib, mitochondrial ROS was analyzed 
by MitoSOXRed as a ROS indicator and analyzed using flow cytometer. Cleavage of caspase 
was performed by western blot. Mitochondrial membrane potential was evaluated by DiOC6 
using flow cytometer. We found that Masitinib induced cytotoxicity to Huh-7 cells and HepG2 
cells. Masitinib induced ROS upregulation, and caspase were cleaved, suggesting masitinib 
mediated cell death through the intrinsic apoptotic pathway. Moreover, anti-oxidant NAC 
prevented caspase activation, indicating that Masitinib included cytotoxicity involved 
mitochondrial ROS independently of c-kit. Moreover, we observed mitochondrial membrane 
potential in c-kit positive and negative cells. We suggested that Masitinib could induce 
apoptosis in both c-kit dependent and independently. 
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Cancer is a problem as a major disease in many parts of the world. In ancient China, traditional 
Chinese medicine has been believed to have anti-cancer effect, often used to treat cancer. As 
one of the traditional Chinese medicine, the Ranunculus Ternatus has been identified as a good 
therapeutic effect on cancer. However, the anti-cancer mechanism of Ranunculus Ternatus is 
not clear.The effects of Ranunculus Ternatus ethyl acetate extract (RTE) against human T-cell 
line Jurkat cells were determined by MTT assay. To determine whether RTE can induce cell 
cycle arrest, propidium iodide DNA staining was performed and analyzed by flow cytometry. 
To evaluate whether RTE can induce apoptosis, phosphatidylserine (PS) exposure to outer cell 
membrane was analyzed by flow cytometry, DNA fragmentation was analyzed by agarose gel 
electrophoresis, and cleavage of Caspase-3, Caspase-7 and PARP-1was estimated by western 
blot. To determine whether RTE-induced cell death depends on Caspase-3, Caspase-3-deficient 
human breast cancer MCF-7 cells were used and detected apoptosis. Moreover, mitochondria 
involvement on RTE-induced cell death was determined by using the mitochondria-localized 
anti-apoptotic Bcl-2 overexpressing Jurkat cells.In this study, RTE showed a concentration-
dependent increase of cytotoxicity including DNA fragmentation against Jurkat cells. RTE-
induced exposure of PS, and cleavage of Caspase-7 and PARP-1. However, RTE did not cleave 
Caspase-3 and DNA ladder-like fragmentation was not observed. Z-Asp-CH2-DCB suppressed 
RTE-induced caspase cleavage and further above indicated events, seemed to be RTE-induced 
cell death is dependent on caspase activation. Moreover, RTE affected MCF-7 cells by 
induction of Caspase-7-associated cell death. RTE-induced cytotoxicity was not suppressed in 
the mitochondria-localized anti-apoptotic Bcl-2 overexpressing Jurkat cells. Overall, RTE-
induced cell death to Jurkat cells, was independent on mitochondria and dependent on Caspase-
7. 
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Secretory lysosomes have the specialised functions in various types of differentiated cells. In 
osteoclasts, the lysosomal vacuolar-type proton pumping ATPase (V-ATPase) is targeted to 
the plasma membrane via secretory lysosomes and subsequently acidifies the extracellular 
compartment to provide optimal conditions for bone resorption. However, little is known about 
the mechanism underlying the trafficking of secretory lysosomes. Using a3 knockout mouse 
and in-vitro induced osteoclasts, we found that the lysosome-specific a3 isoform of the V-
ATPase a subunit is required for secretory lysosome trafficking, together with Rab7, a small 
GTPase involved in late endosome/lysosome trafficking. In osteoclasts lacking a3, lysosomes 
were not transported to the cell periphery, and Rab7 was not localised to lysosomes but diffused 
throughout the cytoplasm. Expression of dominant-negative (GDP-bound form) Rab7 inhibited 
lysosome trafficking in wild-type cells. Furthermore, a3 interacted specifically with the GDP-
bound form of Rab7. Although constitutively active (GTP-bound form) Rab7 did not interact 
with a3, it required this isoform to localise to lysosomes. Similar results were obtained when 
we examined a3 role in recruitment of Rab27A, another small GTPase involved in secretion 
from lysosomes in osteoclasts. These results suggest that GDP-bound Rab7 and Rab27A are 
recruited to lysosomes via a physical interaction with a3, and, after nucleotide exchange, the 
activated Rab proteins are stably localised to lysosomes in an a3-dependent manner. Our 
findings reveal a novel role for the proton pumping V-ATPase in secretory lysosome trafficking 
and an unexpected mechanistic link with Rab GTPases. 
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The Hexosamine biosynthetic pathway uses about 2% to 5% of all glucose that enters the cell, 
having the glutamine fructose-6-phosphate aminotransferase (GFAT) as the rate-limiting 
enzyme that converts fructose 6-phosphate into glucosamine-6-phosphate. This pathway has 
UDP-GlcNAc as final product, which is used as substrate for intracellular O-GlcNAc; a post-
translational modification (PTM) resulting from the covalent addition of a N-
acetylglucosamine (GlcNAc) to the hydroxyl groups on serine and/or threonine residues in 
proteins. This reaction is catalyzed by O-GlcNAc transferase (OGT), and the removal reaction 
of this monosaccharide is made by O-GlcNAcase (OGA). The balance of the activity of such 
enzymes will regulate the levels of O-GlcNAcylated proteins, with an O-GlcNAcylation, 
similarly to phosphorylation, highly inducible, dynamic and active in many cellular processes. 
Tyrosine hydroxylase (TH) is an enzyme responsible for catalyzing the rate-limiting step in 
catecholamine synthesis hydroxylating L-tyrosine at meta-position to obtain L-DOPA, the 
precursor of dopamine. There is only one evidence in the literature that TH is O-GlcNAcylated, 
and decreased levels of this PTM stimulates the secretion of dopamine in PC12 cells (rat 
pheochromocytoma); however, the mechanism of how this actually occurs remains unknown. 
From this, using the pharmacological inhibitor of OGA Thiamet G (TMG); and nerve growth 
factor (NGF), a compound that induces neuritogenesis and enhances TH activity on PC12 cells, 
our group showed by Western Blotting analyses that O-GlcNAcylation acts on the control of 
the phosphorylation levels of serine 40 in TH, where stimulation by 28% on the increase in 
phosphorylation at serine 40 decreases the levels of O-GlcNAc in 26%  compared to control; 
while  the increase of intracellular O-GlcNAc in 19% reduces the phosphorylation at serine 40 
by 16%. In addition, HPLC analysis shows that increasing the intracellular O-GlcNAcylation 
reduces the levels of L-DOPA and dopamine by 80%. Finally, an in vitro reaction between 
OGT, recombinant TH and UDP-GlcNAc shows that, indeed, TH suffers this PTM. These data 
suggest a mechanism that integrates carbohydrate metabolism (by HBP) with the 
catecholamine biosynthetic pathway; where competition between O-GlcNAc and phosphate at 
serine 40 tyrosine hydroxylase site modulates its activity, controlling the synthesis of dopamine 
levels in PC12 cells. 
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Autophagy is a lysosomal degradation pathway for the breakdown of intracellular proteins and 
organelles. Despite aberrant regulations of autophagy are known to contribute to the 
development of various diseases like cancer and neurological disorder; our understanding on 
the molecular regulatory mechanisms of autophagy is still far from complete. In addition, it is 
still unclear on how do cells inter-regulate the process between autophagy, apoptosis and 
mitosis. Survivin is a member of the Inhibitor-of-apoptosis proteins (IAPs) family. Unlike other 
IAPs members, survivin is mainly expressed in embryonic cells and tumor cells, but not in the 
differentiated normal tissues. Interestingly, a few recent studies also revealed that survivin is 
re-expressed in neuronal cells and cardiomyocytes in brain after traumatic injuries and 
myocardial infarction, respectively. Survivin is widely believed as a dual functions protein that 
inhibits apoptosis through physical interactions with caspases and promotes mitosis through 
formation of Chromosomal passenger complex in cancer cells. However, it has seldom been 
demonstrated that survivin directly participates in the process of autophagy in cancer cells. 
Interestingly, we found in our preliminarily study that survivin negatively modulates the 
formation of Atg12-Atg5 conjugate and the downstream Atg12-Atg5-Atg16L protein complex 
in part through downregulation of the E1-like enzyme, Atg7, and physical interactions with the 
monomeric Atg12, Atg5, and Atg12-Atg5 conjugate. Noticeably, completed formation of the 
Atg12-Atg-5-Atg16L protein complex is crucial for the formation of autophagosome during 
canonical autophagy. Surprisingly, despite autophagy is widely believed to play a positive role 
in assisting homologous recombination during the DNA repair process; we found that 
downregulation of survivin by small molecule inhibitor, YM155, and by target-specific siRNA 
both induces autophagy-dependent ROS production and the autophagy-ROS-dependent DNA 
damage in cancer cells. In conclusion, our findings provide new insights into the cellular and 
molecular functions of survivin in cancer cells. Findings of this study can be used to explore 
and to understand the unknown and yet-to-be defined mechanism of actions of different 
survivin directly/indirectly-targeting agents which are current under pre-clinical and clinical 
investigations.   
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Stevia has been used as an alternative sweetener in food and beverages due to its non-caloric 
and non-toxic properties. The sweet taste of stevia is contributed by diterpene steviol 
glycosides which are synthesized from the methylerythritol-4-phosphate (MEP) pathway. 
Stevioside and Rebaudioside are said to be 200-300 times sweeter than sucrose are the highest 
metabolites found in the leaves. Previous studies revealed that human lack the ability to 
metabolize these glycosides, which is beneficial to diabetic patients as it does not induce 
glycaemic response. The aim of this study is to elucidate the role of stevia (Stevia rebaudiana) 
in the regulation of lipid storage metabolism in HepG2 cells. Metabolomics analysis will be 
conducted to evaluate the steviol glycoside content of the stevia extract by UHPLC-MS. Prior 
to the determination of cholesterol and lipid stored, toxicity effects of stevia extract was 
conducted on HepG2 cells. The toxicity studies revealed that, the LD50 of stevia extract was 
at 10mg/ml. Following toxicity studies, cells were treated with stevia extract at different 
concentration, cholesterol, lipid and statin drug in order to correlate the ability of stevia on 
promoting lipid and cholesterol internalization. The amount of cholesterol and lipid stored in 
the cells were quantified by of ELISA and normalized by total protein found in the treated cells. 
Finally, immunofluorescent staining microscopy was conducted to observe the development of 
lipid droplets formed in HepG2 cells.  
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Platelet activation and cells expressing FcGammaR2A receptors have been reported to play a 
major role in dengue infection. The present study is designed to assess the expression of the 
FcGammaR2A receptor on platelet surface collected from dengue patients and to study its 
association with hematocrit from the patients. This was an analytical cross-sectional study 
carried out in JIPMER hospital, Puducherry. Patients with dengue infection (35 cases) and 36 
patients with non-dengue acute other febrile illness (controls) were recruited. Venous blood 
was collected on: admission day, day 3 and on day of discharge. Platelet rich plasma extracted 
was assessed for FcGammaR2A levels using BD FACS CaliburTM. Hematological parameters 
including hematocrit were assessed on Day of Admission for the subjects.  Subjects were 
divided into groups based on the mean value of hematocrit which was calculated separately for 
males and females. There was significant difference in expression of FcGammaR2A along the 
course of disease in both groups in dengue cases. In patients with hematocrit more than the 
mean value, FcGammaR2A expression on surface of platelets remain suppressed even on Day 
of discharge. In patients with hematocrit less than the mean value, there was decreased 
suppression of FcGammaR2A expression on platelets on Day of discharge. Our results suggest 
that FcGammaR2A which is a receptor for IgG complexes was shown to be down regulated on 
platelets in dengue patients. FcGammaR2A receptor has been found to play a role in platelet 
activation, immune mediated clearance and antibody dependent enhancement of infection. 
Dengue induced antibodies are also found to cause endothelial damage and vascular leakage. 
Hematocrit acts as a marker of plasma leakage in dengue patients. Suppression of 
FcGammaR2A receptor expression could be part of protective response from the host to 
prevent platelet activation and subsequent endothelial damage.  
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Bovine herpesvirus 1 (BoHV-1) is an alphaherpesvirus that causes infectious bovine 
rhinotracheitis (IBR), infectious pustular vulvovaginitis (IPV) and infectious balanoposthitis 
(IPB) in ruminants, primarily cattle of all age and breed. Following primary infection, BoHV-
1 establishes a lifelong latent infection in sensory nerve ganglia whereby stimulants like stress 
or corticosteroid treatment can reactivate infection. Infection with BoHV-1 can also cause 
abortion, infertility, conjunctivitis and encephalitis, bringing significant economical 
implication to livestock industries and trade. There are two subtypes namely BoHV-1.1 
(respiratory infection) and BoHV-1.2 (genital infection), with BoHV-1.2 may be less virulent 
than BoHV-1.1 and further subdivided into BoHV-1.2a and BoHV-1.2b. IBR/IPV are 
notifiable diseases listed in the World Organisation for Animal Health (OIE). However, the 
information on BoHV-1 infection is scarce in Malaysia. The present study investigated the 
presence of BoHV-1 infection in diagnostic samples presented to Veterinary Research Institute 
from year 2014 till 2018. A total of 13,171 samples (861 cases) suspected for BoHV-1 were 
received over the 5 years period, dominated by samples for serological test. Of these, 7,729 
(58.7%) samples were positive for BoHV-1 infection with majority came from cattle. The 
percentage of positive BoHV-1 samples ranges from 38.3% (n=1,103) in 2014 and as high as 
75% (n=2,277) in 2016. In addition, we also isolated and molecular characterized a BoHV-1 
isolate obtained from a dairy calf with partial gene of glycoprotein D (gD). Sanger sequencing 
and further phylogenetic analysis revealed that the Malaysian isolate formed a separate cluster 
with isolates from United States of America (SM023 and K22) and B589 isolate from Australia, 
whereby these isolates are BoHV-1.2b subtype. Our result implied that the Malaysian isolate 
belongs to genital type (BoHV-1.2b subtype) infections that can cause IPV and IPB. Further 
studies to determine the epidemiology and the prevalence of BoHV-1 therein are required to 
gain better understanding of the current BoHV-1 infection in the country. 
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The protein–RNA interactions within the flavivirus replication complex (RC) are not fully 
understood. Our structure of dengue virus NS3 adenosine triphosphatase (ATPase)/helicase 
bound to the conserved 5’ genomic RNA 5’-AGUUGUUAGUCU-3’ reveals that D290 and 
R538 make specific interactions with G2 and G5 bases respectively. We show that single-
stranded 12-mer RNA stimulates ATPase activity of NS3, however the presence of G2 and G5 
leads to significantly higher activation. D290 is adjacent to the DEXH motif found in SF2 
helicases like NS3 and interacts with R387, forming a molecular switch that activates the 
ATPase site upon RNA binding. Our structure guided mutagenesis revealed that disruption of 
D290–R387 interaction increases basal ATPase activity presumably as a result of higher 
conformational flexibility of the ATPase active site. Mutational studies also showed R538 
plays a critical role in RNA interactions affecting translocation of viral RNA through dynamic 
interactions with bases at positions 4 and 5 of the ssRNA. Restriction of backbone flexibility 
around R538 through mutation of G540 to proline abolishes virus replication, indicating 
conformational flexibility around residue R538 is necessary for RNA translocation. The 
functionally critical sequence-specific contacts in NS3 RNA binding groove in subdomain III 
reveals potentially novel allosteric anti-viral drug targets. Our recent studies investigating 
binding affinities aim to exploit this interaction to stabilise the NS3-NS5 complex for structural 
studies.  
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ABT-263 exhibits cytotoxicity on cancer cells via inhibition of BCL2/BCL2L1, whilst ABT-
263-induced an elevated MCL1 expression attenuates its anti-cancer activity.  Up to date, the 
aberrant regulation of MCL1 expression in ABT-263-treated chronic myeloid leukemia 
remains elusive.  Thus, we aimed to investigate the mechanistic pathway responsible for ABT-
263-induced MCL1 expression in human chronic myeloid leukemia K562 cells.  ABT-263 
treatment increased MCL1 mRNA stability and protein expression, while it did not affect 
luciferase activity of MCL1 promoter construct.  Meanwhile, ABT-263 increased EGFR 
mRNA stability, EGFR protein expression and EGFR-mediated Y393 phosphorylation of 
argonaute 2 (AGO2).  Overexpression of EGFR upregulates MCL1 expression in K562 cells 
irrespective of ABT-263 treatment.  Treatment with EGFR kinase inhibitors (gefitinib and 
lapatinib) repressed MCL1 expression in ABT-263-treated cells.  Ectopic expression of 
AGO2(Y393F) mutant mitigated ABT-263-induced increase in MCL1 mRNA stability and 
protein expression.  Combination treatment with ABT-263 and gefitinib synergistically 
enhanced the caspase-dependent apoptosis of K562 cells.  MCL1 overexpression eliminated 
the effect of gefitinib on enhancing the cytotoxicity of ABT-263.  Collectively, our data 
indicate that ABT-263-induced EGFR-mediated AGO2 phosphorylation increased MCL1 
mRNA stability and thus MCL1 protein expression and suggest the promising targets for 
improving ABT-263-induced activation of apoptotic pathway in leukemia cells. 
Keywords: ABT-263, leukemia, EGFR, AGO2, MCL1  
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Studies show that 70% of breast cancers are estrogen receptor-positive (ER+) and activation of 
cellular processes involved in several tumorigenesis-associated events are detected 
predominantly in ER+ breast cancer. To characterize the global proteomic alterations affected 
by sex hormone estrogen, a label-free quantitative proteomic method was used to identify and 
quantify the differentially expressed proteins in the hormone-responsive MCF7 cells exposed 
to 17b-estradiol (E2) for 24h. Using a selection filter cut-off of >2-fold change and p value 
<0.1, 3,000 proteins were identified from which 93 of them were upregulated whereas 64 were 
downregulated by E2. The list of upregulated proteins includes 91kDa serine-arginine protein 
kinase 1 (SRPK1), a key kinase involved in the phosphorylation of serine-arginine proteins 
(SRps) during pre-mRNA alternative splicing that also found to be overexpressed in malignant 
cancer cells. Follow up studies employing qRT-PCR and Western blots revealed increased 
phosphorylation signal of SRp40 and SRp30 as well as increased production of aberrant CD44 
mRNA isoforms. In cellular models of ER+ breast cancer, SRPK1 expression was also 
positively regulated by corticotropin-releasing hormone (CRH), a hypothalamic hormone 
involved in adaption to stress. In contrast, proteome analysis using Nano-flow UltraHPLC 
coupled to Orbitrap fusion demonstrated that CRH did not affect SRPK1 expression in ER- 
negative (-) breast cancer and phosphosite analysis in cells depleted with SRPK1 kinase 
resulted in reduced detection of signal specific for phosphorylation site of SRp40 and SRp30. 
Altogether, these results identify potential targets of hormone-altered proteome profiles in 
different types of cancer cells hence triggering signaling networks that could enrich proteome 
diversity by producing distinct oncogenic protein isoforms. 
 
Keywords: Alternative splicing, SRPK1, breast cancer, estrogen, CRH 
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Vincristine (VCR) is a microtubule-targeting anthelmintic that acts against a variety of human 
cancer cells, but the dependence of its cytotoxicity on non-mitotic effect remains elusive. Thus, 
we aimed to explore the mechanistic pathway underlying the cytotoxicity of VCR in human 
leukemia U937 cells. VCR-evoked apoptosis of U937 cells was characterized by mitochondrial 
ROS generation, p38 MAPK activation, TNF-α upregulation and activation of the death 
receptor-mediated pathway. Meanwhile, VCR induced tubulin depolymerization and G2/M 
cell cycle arrest. VCR-induced SIRT3 degradation elicited ROS-mediated p38 MAPK 
activation, leading to protein phosphatase 2A-mediated tristetraprolin (TTP) degradation. 
Inhibition of TTP-mediated TNF-α mRNA decay elicited TNF-α upregulation in VCR-treated 
cells. Either the overexpression of SIRT3 or abolishment of ROS/p38 MAPK activation 
suppressed TNF-α upregulation and rescued the viability of VCR-treated cells. In contrast to 
the inhibition of ROS/p38 MAPK pathway, SIRT3 overexpression attenuated tubulin 
depolymerization and G2/M arrest in VCR-treated cells. Taken together, our data indicate that 
VCR-induced SIRT3 downregulation promotes its microtubule-destabilizing effect, and that 
the non-mitotic effect of VCR largely triggers apoptosis of U937 cells via SIRT3/ROS/p38 
MAPK/TTP axis-mediated TNF-α upregulation. 
 

Keywords: Vincristine, leukemia, SIRT3, p38 MAPK, TNF-α 
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SURVIVIN AND MCL1 IN YM-155-TREATED HUMAN LEUKEMIA K562 CELLS 
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YM155 exhibits cytotoxic effect through induction of apoptosis and autophagy in various 
cancer cells, while the cytotoxic mechanism of YM155 on human chronic myeloid leukemia 
remains to be fully elucidated.  Therefore, we investigated the apoptosis- and autophagy-related 
pathways in YM155-treated human chronic myeloid leukemia K562 cells. YM155-induced 
apoptosis of K562 cells was characterised with ROS generation, p38 MAPK activation, 
mitochondrial depolarization and downregulation of survivin and MCL1. Moreover, YM155 
induced autophagy and HuR downregulation in K562 cells. Pre-treatment with N-
acetylcysteine abolished p38 MAPK activation.  Inhibition of the ROS/p38 MAPK axis 
mitigated the effect of YM155 on induction of autophagy and apoptosis in K562 cells. 
Pretreatment with autophagic inhibitors restored HuR, survivin and MCL1 protein expression 
in YM155-treated cells.  Ectopic expression of HuR abolished YM155-induced a reduction in 
survivin and MCL1 mRNA stability and thereby restored survivin and MCL1 protein 
expression.  Autophagic inhibitors or overexpression of either survivin or MCL1 suppressed 
YM155-induced mitochondrial depolarization and rescued the viability of YM155-treated 
K562 cells.  On the other hand, YM155 synergistically enhanced the cytotoxicity ABT-199 (a 
BCL2 inhibitor) because of its inhibitory effect on survivin and MCL1 expression.  Taken 
together, our data indicate that YM155-induced apoptosis is mediated through induction of 
autophagic degradation of HuR, and uncovers a novel pathway responsible for downregulation 
of survivin and MCL1 in K562 cells upon exposure to YM155. 
 
Keywords: YM155, Autophagy, HuR, survivin, MCL1 
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ARSENIC TRIOXIDE INDUCES APOPTOSIS IN BCR-ABL1-POSITIVE 
LEUKEMIA CELLS VIA P38 MAPK- AND AKT-MEDIATED MCL1 

DOWNREGULATION 
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The anti-tumor activity of arsenic trioxide (ATO) is known to act by induction of apoptosis and 
inhibition of cellular proliferation.  We sought to explore the cytotoxic effect and mechanism 
responsible for ATO action in human chronic myeloid leukemia K562 cells expressed Bcr-
Abl1. ATO induced apoptosis of K562 cells accompanied with ROS generation, mitochondrial 
depolarization, and MCL1 down-regulation. Upon exposure to ATO, ROS-mediated p38 
MAPK activation and AKT inactivation were observed in K562 cells. ATO-induced Bcr-Abl1 
down-regulation was partly involved in AKT inactivation but not related to p38 MAPK 
activation. Promoter luciferase activity and chromatin immunoprecipitation assays revealed the 
crucial role of p38 MAPK-mediated NFkB activation in suppressing MCL1 transcription. 
ATO-induced AKT inactivation promoted GSK3β-mediated degradation of MCL1. Inhibition 
of p38 MAPK activation or transfection of constitutively active AKT abrogated ATO-induced 
MCL1 down-regulation and restored the viability of ATO-treated cells.  Overexpression of 
MCL1 attenuated mitochondrial depolarization and rescued the viability of ATO-treated cells. 
Taken together, our data indicate that ATO-induced apoptosis of K562 cells is mediated through 
mitochondrial alterations triggered by p38 MAPK- and AKT-mediated down-regulation of 
MCL1 expression, and suggest the involvement of Bcr-Abl1–independent pathway in ATO-
induced MCL1 down-regulation.  Our findings also indicate that the same pathway underlies 
ATO-induced death in human leukemia MEG01 cells expressed Bcr-Abl1. 

Keywords: Arsenic trioxide, chronic myeloid leukemia, p38 MAPK, AKT, MCL1 
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Using an improved alkaline lysis method, our team had previously shown substantially higher 
percentage of relatively more durable hair shaft protein yields within a shorter time frame thus, 
overcoming the major drawback in crime scene investigation.  The initial protein map 
generated from these hair shaft protein extracts via 2-dimensional gel electrophoresis (2-DE) 
technique had shown potential in assisting forensic investigations.  With this in mind, the 
current study was aimed to profile human hair shaft proteins using gel-based proteomics 
approach and to identify unique protein signature that are predictive of gender and ethnicity of 
individuals using mass spectrometry technique.  When the 2-DE hair shaft protein profiles of 
female (n = 10) and male subjects (n = 10) were compared, significant altered abundance of 
truncated/processed type-II keratin peptides K81, K83 and K86 was observed.  On the other 
hand, when the 2-DE hair shaft protein profiles of age-matched female subjects of three 
different ethnic sub-populations including Malaysian Malay (n = 10), Malaysian Chinese (n = 
10) and Malaysian Indian (n = 10) were compared, significant altered abundance of one type-
I and four type-II truncated/processed keratin peptides including K33b, K81, K83 and K86 
between at least two of the ethnic groups were observed.  Taken together, our data demonstrates 
the potential use of 2-DE keratin peptides signatures of the human hair shaft to distinguish 
gender and ethnicity.  Nevertheless, the data of present study needs to be validated in a separate 
study on larger sample size using high-throughput techniques. 
 
Keywords: Hair shaft proteins, keratin, 2-DE, mass spectrometry, biomarker 
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Skin cancer accounts for approximately 30% of newly diagnosed cancers every year and 
squamous cell carcinoma (SCC) is one of the most common skin cancers. Therefore, there is 
an urgent need to develop an effective treatment to treat SCC. Multifunctional nanoparticles 
displaying specific ligands offer great potentials for targeted delivery of chemotherapeutic 
drugs to cancer cells, and thus reduce adverse side effects on healthy cells. In this study, we 
identified a cell penetrating peptide (CPP) with amino acid sequence NRPDSAQFWLHH from 
a phage-displayed peptide library which could specifically internalise the human squamous 
carcinoma A431 cells via clathrin-dependent endocytosis by interacting with the epidermal 
growth factor receptor (EGFr). Conjugation of the CPP onto hepatitis B virus-like particle 
(HBVLP) via the Nanoglue concept successfully delivered the nanoparticles into A431 cells. 
This study demonstrated the potential of CPP-HBVLP as a nanovehicle for targeted delivery 
of chemotherapeutic drugs to cancer cells expressing high level of EGFr. 
 
Keywords: Skin cancer, phage-displayed peptide library, cell penetrating peptide, nanoglue, 

targeted delivery 
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THE C-TERMINAL D/E-RICH DOMAIN OF MBD3 IS A PUTATIVE Z-DNA 
MIMIC THAT COMPETES FOR Zα DNA-BINDING ACTIVITY 
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The Z-DNA binding domain (Zα), derived from the human RNA editing enzyme ADAR1, can 
induce and stabilize the Z-DNA conformation. However, the biological function of Zα/Z-DNA 
remains elusive. Herein, we sought to identify proteins associated with Zα to gain insight into 
the functional network of Zα/Z-DNA. By pull-down, biophysical and biochemical analyses, 
we identified a novel Zα-interacting protein, MBD3, and revealed that Zα interacted with its 
C-terminal acidic region, an aspartate (D)/glutamate (E)-rich domain, with high affinity. The 
D/E-rich domain of MBD3 may act as a DNA mimic to compete with Z-DNA for binding to 
Zα. Dimerization of MBD3 via intermolecular interaction of the D/E-rich domain and its N-
terminal DNA binding domain, a methyl-CpG-binding domain (MBD), attenuated the high 
affinity interaction of Zα and the D/E-rich domain. By monitoring the conformation transition 
of DNA, we found that Zα could compete with the MBD domain for binding to the Z-DNA 
forming sequence, but not vice versa. Furthermore, co-immunoprecipitation experiments 
confirmed the interaction of MBD3 and ADAR1 in vivo. Our findings suggest that the interplay 
of Zα and MBD3 may regulate the transition of the DNA conformation between B- and Z-
DNA and thereby modulate chromatin accessibility, resulting in alterations in gene expression.   
 
Keywords: Z-DNA, Z-DNA binding domain, MBD3 
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Mycophenolic acid (MPA) is a fungal metabolite produced from Penicillium mold species. It 
is generally known as an inhibitor of inosine monophosphate dehydrogenase (IMPDH) to treat 
cancer, inflammatory-related diseases, as well as to prevent graft-versus-host diseases. In 
addition to its property as an IMPDH inhibitor, our previous study indicated that MPA may 
potentially decrease the gene expression of histone deacetylases (HDACs). Inhibition of 
HDACs could induce cell differentiation, suggesting that MPA could also function as an 
inducer of cell differentiation. In this study, we investigated the potential impact of MPA on 
cell differentiation, particularly osteogenesis, using tonsil-derived mesenchymal stem cells 
(TMSCs), which are considered to be an appealing MSC sources for clinical/research 
applications due to its relatively high proliferation rate and low immunogenicity. We tested 
various exposure conditions of MPA using TMSCs, and determined that pre-exposure at 10 
µM for 48 hours was the optimal condition for MPA to induce calcium mineralization by the 
osteogenically-differentiated TMSCs. This study demonstrated that MPA could potentially 
induce osteogenesis of TMSCs, probably via downregulating HDAC activity, yet the detail 
mechanism of action (MoA) has not looked at this point, and therefore, further investigations 
are required. 
 
Keywords: Mycophenolic acid (MPA), cell differentiation, tonsil-derived mesenchymal stem 

cells (TMSCs) 
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Interstitial cystitis (IC) causes serous urinary symptoms, and there is no fundamental therapy 
yet. This study was to establish the optimal IC animal model, stem cell source and injection 
route for effective treatment of IC. To establish an animal model, SD rats were treated 5 
substances; HCl, acetic acid, cyclophosphamide, lipopolysaccharide or uroplakin (UPK) II. For 
selection of effective stem cell source, urothelial stem cell (USC), adipose-derived stem cell 
(ADSC), bone marrow derived stem cell (BMSC), and amniotic fluid-derived stem cell (AFSC) 
were injected into the established IC model. In order to establish the optimal cell injection 
route, stem cells were injected into the bladder mucosa directly, intravascularly through the tail 
vein or transurethrally. The functional and morphological comparisons were performed by 
cystometry, histological and PCR analysis. In compare of IC induces substances, LPS and 
UPKII group showed significant shorter voiding interval compared to the other groups. In 
histologic analysis, UPKII group showed epithelial cell detachment, increased infiltration of 
mast cells, tissue fibrosis, and expression of IL-1β, -6, MPO, MCP 1, and TLR 2 and 4 
compared with the other groups. With these results, uroplakin II was selected as the IC induces 
substance. In compare of stem cell efficacy, USC showed significantly increased voiding 
interval, and decreased the inflammatory reaction and the fibrosis. In compare of cell injection 
route, direction injection into bladder mucosal was prolonged the voiding interval and inhibited 
morphologic regeneration and inflammation compared to injection via tail vein or urethra. 
Subcutaneous injection of UPK II was the most effective substance to induce IC, USC was the 
effective stem cell source for treat of IC, and direct injection into the bladder mucosa showed 
functional recovery, inflammatory inhibition and histological regeneration on IC model. 
2014M3A9D3034164, 2016R1C1B1011180, R0005886, 2018R1C1B5040264, 
2019R1A2C1004046 
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Immune system changes play key role in many disorders and there is growing demand to 
discover novel immunosuppressant’s. Cyclosporine A (CsA) has been widely used as a potent 
immunosuppressive agent in spite of its low oral bioavailability and formulation problems.  In 
the present study, we focussed to develop 13 novel nano-formulations containing CsA 
associated to PVM/MA nanoparticles by inclusion of cyclodextrin derivative or poly(ethylene 
glycol) 2000 (PEG2000) and characterized it in order to select the better nano-formulation. 
Formulation A, B, C and D showed best physicochemical properties and were evaluated in vivo 
in order to describe their behaviour. The CyA nanoparticles were analysed by HPLC for yield, 
stability, encapsulation efficiency and in vitro release; dynamic light scattering studies for 
particle size and potential charge; and thermal analysis, X-Ray, FITR for solid-state 
characterization. The bioavailability of CyA nanoparticles were evaluated in rats, compared 
with the current available CyA microemulsion (Neoral®) and their in vivo behaviour was 
described.  The addition of PEG2000 and derivative cyclodextrin to the formulation of 
PVM/MA nanoparticles increased the efficiency of CsA encapsulation. Formulations A, B, C 
and D show uniform sizes and zeta potentials for an efficient interaction with the mucosa of 
the gastrointestinal tract. Stability studies of Formulation B, C and D show that these systems 
are stable at 5 °C during at least 1 year. When Formulation B is administrated oral in rats, we 
has been found drug bioavailability in magnitude increase 21.43% that when administered in 
the oral formulation Sandimmun Neoral®, on the other hand when the drug is administrated in 
formulations C and D cyclosporine the bioavailability is similar to the commercial formulation. 
In addition, when Formulations B, C and D are administrate in rats absorption of cyclosporin 
A is slower than commercial formulation, which results in blood drug levels sustained over 
time. The results suggest that CsA PVM/MA nanoparticles remained at the absorption site in 
the gastrointestinal tract for a period and did not pass into the systemic circulation. These novel 
nanoparticles can carry CsA to the surface of the intestinal mucosa where they remain in 
contact with the membrane of the enterocyte and release their content. Components of novel 
formulations can facilitate drug absorption due to the inhibitory properties of PEG2000 and 
derivative cyclosdextrin on the P-glycoprotein and cytochrome P450, resulting in a decreased 
gut-wall metabolism of CsA. Our results suggest that formulation B, C and D can be an 
alternative to commercial formulations of CsA for oral administration without the adverse 
effects caused by the vehicle, Cremophor® EL and formulation B increase drug bioavailability. 
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Influenza is a contagious acute respiratory disease caused by the influenza virus infection. 
Hemagglutinin (HA) is an important target in the therapeutic treatment and diagnostic detection 
of the influenza virus. Influenza A virus encompasses several different HA subtypes with 
different strains, which are constantly changing. In this study, we identified a fully human 
H1N1 neutralizing antibody (32D6) via an Epstein-Barr virus-immortalized B cell-based 
technology. 32D6 specifically neutralizes the clinically isolated H1N1 strains after the 2009 
pandemic but not the earlier strains. The epitope was identified through X-ray crystallographic 
analysis of the 32D6-Fab/HA1 complex structure, which revealed a unique loop conformation 
located on the top surface of HA. The major region is composed of two peptide segments 
(residues 172-177 and 206-213), which form an abreast loop conformation. The residue T262 
between the two loops forms a conformational epitope for recognition by 32D6. Three water 
molecules were observed at the interface of HA and the heavy chain, and they may constitute 
a stabilizing element for the 32D6-HA association. In addition, each 32D6-Fab is likely to be 
capable of blocking one HA trimer. This study provides important information on the strain 
specificity of 32D6 for the therapeutic treatment and detection of viral infection. 
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Endothelial cells lining the inner vascular wall form a monolayer that contributes to the 
selective permeability of endothelial barrier. This selective permeability is mainly attributed to 
junctional proteins which can be further categorized into tight junctions (TJs) and adheren 
junctions (AJs). Proinflammatory stimuli such as lipopolysaccharide (LPS) are capable of 
stimulating the production of proinflammatory cytokines, resulting in vascular inflammation 
which further contributes to vascular leakage. This pathological condition is known as 
endothelial hyperpermeability which can lead to the development of various morbid 
complications including sepsis. Also, there is increasing scientific evidence in favor of vascular 
inflammatory diseases attributed to endothelial dysfunction. 2,4,6-trihydroxy-3-geranyl 
acetophenone (tHGA) is a bioactive phloroglucinol compound originally isolated from 
medicinal plant Melicope ptelefolia. Our previous findings revealed that tHGA elicits 
significant barrier protective effect by attenuating LPS-induced endothelial hyperpermeability 
in Human Umbilical Vein Endothelial Cells (HUVECs) via inhibition of cytoskeletal 
rearrangement and down-regulation of junctional protein expression, as well as preservation of 
membrane integrity. However, the effect of tHGA on distribution and localization of cell-cell 
junctional proteins in LPS-induced endothelial dysfunction remains ambiguous. Thus, the 
objective of this study was to investigate the potential barrier protective effect of tHGA on 
preservation of intact junctional proteins in LPS-activated HUVECs via immunofluorescence 
staining, in which the intercellular gap area was quantified as percentage of total area imaged. 
HUVECs were pretreated with three concentrations (1.25µM, 5µM, 20µM) of tHGA prior to 
LPS challenge. The results demonstrated that tHGA was able to preserve intact junctional 
proteins by maintaining their distribution and localization along the interendothelial cell 
borders of LPS-stimulated HUVECs. Quantitatively, tHGA exerted significant attenuation of 
intercellular gap formation at cell periphery in a concentration-dependent manner. In 
conclusion, tHGA protected against LPS-induced endothelial dysfunction by maintaining the 
localization of junctional proteins along the interendothelial cell borders of HUVECs and 
inhibiting intercellular gap formation. Hence, apart from preservation of intact junctional 
proteins proven in this study, the expression of junctional proteins at gene level and mechanism 
of action of tHGA should be determined in the future in order to endorse its potential efficacy 
as a therapeutic agent for vascular inflammatory diseases.  
 
Keywords: 2,4,6-trihydroxy-3-geranyl acetophenone, barrier protective effect, endothelial 
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There has been an increasing use of Clinacanthus nutans leaves as an adjuvant treatment for 
various cancers. Infusion of leaves in water is the most common method of preparation by 
cancer patients for consumption. However, little is known about the effect of water extraction 
on the anticancer activity of C. nutans leaves, especially against skin cancer. Therefore, the 
present study evaluated the cytotoxic effect of the crude cold aqueous leaf extract of C. nutans 
on D24 human melanoma cells using a colorimetric WST-8 assay. Apoptotic cell death was 
assessed by a cytofluorometric double staining method. Biochemical and morphological 
changes in the treated cells were examined by fluorescence and transmission electron 
microscopy techniques, respectively, to further confirm the type of cell death induced. The 
extract was cytotoxic against D24 melanoma cells with an EC50 of 163 µg/mL at 72 h. 
According to the cytofluoromteric, confocal and transmission electron microscopic analyses, 
the extract predominantly induced apoptotic cell death in D24 melanoma cells. Results from 
this study demonstrate the potential anticancer activity of the aqueous C. nutans leaf extract 
against melanoma cells, suggesting it may be used as an adjuvant regimen for melanoma 
treatment. 
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Peperomia pellucida and Cassia alata, known in the Philippines as Ulasimang bato (ULB) and 
Akapulko (AKP), respectively, are herbal medicines endorsed by the Department of Health.  In 
the Philippines, ULB is used as herbal medicine for gout, abscesses, inflammation, arthritis, 
fever, and renal problems; while AKP is used to alleviate symptoms of coughs, arthritis, and 
other joint and muscle problems.  The anti-inflammatory activity and chemical profile of ULB 
and AKP alone and in combination were investigated.  Leaves of ULB and AKP were collected 
from Nueva Ecija and Bataan, respectively.  Methanol extracts of dried leaves were 
concentrated using rotary evaporator. Using the Carrageenan paw oedema method, three 
groups of mice were given 750 mg/kg of the extracts, distilled water, or 10 mg/kg celecoxib, 
respectively.  After 30 minutes, all mice were injected with 0.1 mL carrageenan (1% in NSS) 
in the right paw and 0.1 ml NSS 0.9% in the left paw.  Paw inflammation was measured at 1-
hour interval until the 4th hour. ULB and AKP showed significant anti-inflammatory activity 
by 69.6% and 66.0%, respectively, after 2 hours.  However, a combination of ULB:AKP 
extracts exhibited higher anti-inflammatory activity (76.7% inhibition after 2 hours) by an 
average of 8.9%. Potential components with anti-inflammatory activity from each extract were 
analyzed using LC-QToF-MS.  4-Hydroxyacetophenone, Betaine, Columbianadin, Eugenol, 
and Sinomenine were found present in ULB but not in AKP; while Xanthotoxin, Aristolone, 
Resveratrol, Chrysin, Bakuchiol, Galangin, Imperatorin, Genistein, Arbutin, Shikonin, 
Pectolinarigenin, Pedalitin, Quercetagetin, Aloeresin, Liquiritin, Amygdalin, Oleuropein, and 
Genipin were found in AKP but not in ULB.  Shogaol and Wedelolactone were found in both 
ULB and AKP.  These anti-inflammatory components were all found in the ULB:AKP 
combination which possibly contributed to the increased activity versus each extract alone.  
Multivariate analysis showed that these active components are potential anti-inflammatory 
markers.  It can be concluded that a combined formulation of ULB and AKP is a potential anti-
inflammatory agent. 
 
Keywords: Peperomia pellucida, Cassia alata, anti-inflammation, LC-MS/MS 
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Natural radionuclides are taken up by the herbs from the environment and are accumulated in 
varied concentrations in different parts of the plant. Therefore, it is considered as a type of 
contaminant in herbal medicines, which may harm consumers by long term usage. Centella 
asiatica (L) Urban is a weedy plant grown in Sri Lanka, which is widely used in folk medicine 
and also routinely consumed as a green leafy vegetable by majority of population. The 
objective of the present study is to determine the transfer of natural radionuclides from soil to 
C. asiatica grown in Colombo district and assess the safety level of routine consumption. The 
plant and surface soil samples were collected from 10 different locations within Colombo 
district from where the samples are mainly supplied to local markets. The activity of 
radionuclides were determined by analysing gamma spectroscopy obtained using HPGe 
detector. The average activity concentration of 238U, 232Th and 40K in the plants were 116 ± 
38 Bq kg-1,115 ± 38 Bq kg-1 and 1108 ± 298 Bq kg-1 respectively. The average soil to plant 
transfer factor of 238U, 232Th and 40K were 0.5, 0.4 and 15 respectively. The threshold 
consumption rates for plant samples were ranged from 1 to 28 kg yr-1. The calculated average 
committed effective dose for annual intake of the C. asiatica samples was 0.1 mSv yr-1, while 
the world average annual effective dose is reported as 0.3 mSv yr-1. The results of the present 
study suggest, that the routine usage of C. asiatica as a medicinal plant as well as an edible 
plant is safe in terms of the radiological health hazards.  
 
Keywords: Natural Radionuclides, medicinal plants, transfer factor, safety level 
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Synthetic larvicide for mosquito vectors has contributed to adverse ecological concerns 
globally. Thus, screening of potential bioactive compounds from botanical plant can be a 
promising alternative to the synthetic larvicide. Piper sarmentosum is a creeping herb with 
pungent odour known as “Kaduk” in Malaysia with numerous potential activities, including 
pesticidal and larvicidal activities. Therefore, the present study aimed to investigate the 
phytochemicals content of the leaves extracts of P. sarmentosum (Kaduk), prepared by using 
different solvent extraction systems and to evaluate the larvicidal activity of these extracts 
towards the larvae of Aedes mosquitoes using larvicidal bioassay, in comparison to the 
synthetic larvicide, Abate®. Dichloromethane extract (DE) showed the highest larvicidal 
activity at concentration of 400 µg/mL followed by hexane, methanol and water extracts, with 
percentage mortality of 94.67 ± 2.31, 90.67 ± 2.31, 29.33 ± 8.33 and 5.33 ± 6.11 %, 
respectively. DE was subjected to a concentration-response larvicidal bioassay and displayed 
the LC50 value of 172.74 ± 5.30 µg/mL against the larvae of Aedes mosquitoes. Total phenolic 
content (TPC) and flavonoid content (TFC) of the extracts were also compared. The 
morphological alterations of the treated larvae with DE were observed under light microscopy 
and revealed a significant shrinkage of the internal abdominal and tracheal tube segments. This 
indicates the acute toxicity effect of DE, whereas the untreated larvae showed a normal 
appearance of the internal structures. The phytochemicals screening by Liquid 
Chromatography-Mass Spectrometry (LC-MS) analysis has identified bioactive compounds, 
such as okadaic acid, pentanoic acid, neosaxitoxin, thiazole, piperidine amide, piperazine 
derivatives, which is believed to contribute to the larvicidal activity of these extracts. Hence, 
this study provides a fundamental evidence on the larvicidal activity of P. sarmentosum 
(Kaduk) towards Aedes mosquitoes, and further investigation is warranted to develop P. 
sarmentosum extract as an alternative for synthetic larvicide. 
 
Keywords: Piper sarmentosum, larvicidal activity, Aedes genus, LC-MS analysis, 

phytochemical content 
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In addition to the accumulation of insoluble aggregates of amyloid plaque, choline deficiency 
is another major pathological feature of Alzheimer Disease (AD). Emerging studies have 
suggested that acetylcholinesterase (AChE) may interact with amyloid beta (Aβ) to promote 
deposition of amyloid plaques in the brain of patients with AD. Current therapeutic option for 
AD patients is the use of AChE inhibitors, which gives only a symptomatic relief. In this study, 
we screened widely established neuroprotective natural compounds, -curcumin, piperine, 
bacosides A and chebulinic acid. Conducted through computational docking, selected 
compounds were screened using hundred runs of molecular docking for each ligand to AChE. 
The compounds that shows highest binding affinity to AChE were selected for validation by in 
vitro AChE inhibition. We also compared the effects of individual and combined compounds 
against AChE. Next, we performed in vitro cell line model, SH-SY5Y using the same selected 
compounds against damages caused by Aβ via MTT assay, Thioflavin T assay, and 
biochemical analysis, respectively. Out of the four compounds screened in molecular docking, 
only curcumin (-9.6kcal/mol) and piperine (-10.5kcal/mol) showed highest binding affinity 
towards AChE. In vitro AChE inhibition demonstrated that, combination of curcumin and 
piperine showed promising AChE inhibition with an IC50 of 62.81 ± 0.01 μg/mL compared to 
individual compounds, i.e., IC50 of curcumin at 134.5 ± 0.06 µg/mL and IC50 of piperine at 
76.6 ± 0.08 µg/mL. Whereas in SH-SY5Y cell model, it showed that curcumin and piperine 
preserved cell viability, which is decreased by Aβ level, indicating that curcumin and piperine 
protects Aβ-induced neuronal damage (p<0.01). Interestingly, we found out curcumin and 
piperine achieved synergistic effects at 35 µM with SQ value 1.824. Curcumin and piperine 
proved to inhibit aggregation (p<0.01) as well as disaggregate (p<0.01) fibrillar Aβ42. 
Furthermore, curcumin and piperine reversed (p<0.01) Aβ-induced up-regulation of neuronal 
oxidative stress. Curcumin and piperine are ideal lead compounds that can be used in future 
studies including 3D Quantitative Structure Activity Relationship (3D-QSAR) and molecular 
dynamics. Synergistic behavior indicates that combination of these two compounds at lower 
concentration may provide a better outcome rather than treatment with singular compounds 
which serve as preliminary basis to validate further in higher transcriptomic and proteomic as 
well as in animal study. 
 
Keywords: Alzheimer Disease, amyloid Beta, acetylcholinesterase, Curcumin, Piperine 
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The proteins secreted by airway fibroblasts (AFs), play an important role in the wound healing 
of airway epithelial layer. This study is undertaken to profile the proteins secreted by AFs and 
to identify the secretory proteins of AFs that can enhance the wound healing of airway 
epithelium and to predict the potential pathway involved. Redundant human nasal turbinate 
was processed and AFs and airway epithelial cells (AECs) were isolated. AFs secretome was 
collected by culturing the AFs either with airway epithelium basal medium (AEBM) or with 
serum free F12: DMEM medium (FD) for 72 hours. For cells growth and migration evaluation 
(n=6), the AECs was fed with either 1) airway epithelium complete medium (50%) + defined 
keratinocytes medium (50%) (AEDK) (control), 2) AEDK supplemented with 20% of airway 
epithelium conditioned medium (AECM), 3) AEDK supplemented with 20% of FD 
conditioned medium (FDCM). The precipitated protein sample was fractionated by gel 
electrophoresis before in-gel digestion. The peptides were run on liquid chromatography 
TOF/QTOF Mass Spectrometry (n=3). The LC/MS/MS data were searched using Mascot 
database. Then, the proteins were analyzed using bioinformatics tools such as SignalP, 
SecretomeP, and TMHMM to identify the secretory proteins. PANTHER™) Classification 
System and STRING® tool were used to classify and predict the protein-protein interactions. 
The results showed that the fibroblasts secretome did enhance epithelial cells attachment and 
migration rate but not for proliferation of the cells. In attachment and migration assay, AECM 
secretome showed a better effect compared to FDCM and the control. The bioinformatics 
analysis predicted 109 and 82 proteins as secreted proteins, respectively, in AECM and FDCM, 
from the total of 121 proteins of AECM and 95 proteins of FDCM that was identified by 
LC/MS/MS analysis. The potential protein classes were cytoskeletal protein, enzyme 
modulator, receptor, signalling molecule and ECM protein. STRING® analysis showed that 
20 proteins from AECM secretome and 16 proteins from FDCM were predicted involved in 
wound healing pathways. The study identified group of proteins secreted by AFs that promote 
wound healing, which can be further developed into therapeutics to accelerate wound healing 
in delayed or complicated wound healing cases. 
 
Keywords: respiratory, secretory, epithelial cells, wound healing 
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Sodium fluoride is one of the neglected environmental contaminants. Inorganic fluorides in the 
environment are found in the air, water, and land. In the study, forty-male Wistar albino rats 
were randomly divided into four groups with 10 rats in a group. Group A was the control group 
which was given normal saline, Group B was exposed to 300 ppm of NaF in drinking water, 
while Groups C and D received NaF along Rutin (100 mg/kg and 200 mg/kg) orally daily for 
a week. Administration of NaF alone led to significant increases in blood pressure, elevations 
of markers of oxidative stress, depletions of antioxidant and deceased serum nitric oxide. 
Immunohistochemistry revealed higher expressions of kidney injury molecule I (Kim-1), 
nuclear factor kappa beta (NF-κB), and down regulation of nuclear factor erythroid 2related 
factor 2 (Nrf2) in rats administered NaF. Together, Rutin co-treatment with NaF normalized 
blood pressure, ameliorated cardiac and renal markers of oxidative stress, improved antioxidant 
status, lowered Kim-1 and NF-κB expressions, and improved nitric oxide bioavailability. 
 
Keywords: Antioxidant, hypertension, Rutin, sodium fluoride 
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The most common preparation of tocotrienols is the tocotrienol-rich fraction (TRF). Previous 
studies had indicated that tocotrienols administration increased the activities of cytoprotective 
enzymes. No in vivo studies have been performed to observe the effect of tocotrienols on Nrf2 
activation in mice liver. The objective of this study was to investigate whether TRF 
administration increased Nrf2 nuclear levels and whether this increase influenced the 
expression of Nrf2-regulated genes in mice liver. To determine the effect of TRF on the 
translocation and the induction time of Nrf2 protein into the liver nuclear fraction, mice were 
divided into control, 2000 mg/kg TRF-treated and DEM-treated groups. After treatment, mice 
were sacrificed at definite time points. Liver nuclear extracts were prepared and evidence of 
Nrf2 nuclear translocation was detected by Western blotting. To determine the effect of 
increasing doses of TRF on the extent of hepatic nuclear Nrf2 translocation and its implication 
on the expression levels of several Nrf2-regulated genes, mice were divided into 5 groups 
(control, 200 mg/kg TRF-treated, 500 mg/kg TRF- treated, 1000 mg/kg TRF- treated and BHA-
treated groups). After 14 days of treatment, mice were sacrificed, liver RNA extracted, and 
qPCR performed to analyze Nrf2-regulated genes expression. Our results showed that acute 
treatment with 2000 mg/kg TRF in mice initiated hepatic nuclear translocation of Nrf2 in vivo 
within 30 min, reached maximum level around 1 h, and largely dropped to reach about half of 
its maximum levels by 24 h after TRF treatment. Chronic treatment with increasing doses of 
TRF resulted in TRF dose-dependent increases in liver Nrf2 nuclear levels, along with 
concomitant TRF dose-dependent increases in the levels of expressions of several Nrf2-
regulated genes. The results indicated that the increased expression of these genes is due to the 
activation of the Nrf2 pathway. In conclusion, our results suggest that besides the classical 
antioxidant activities mediated by tocotrienols, another mechanism of cellular protection 
offered by tocotrienols in the liver is through the induction and activation of several phase II 
cytoprotective enzymes via the Nrf2 pathway. 
 
Keywords: Nrf2, TRF, tocotrienols, mice, liver, cytoprotective enzymes 
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Bulbine natalensis (BN) and Bulbine fructescens (BF) are recommended in South African folk 
medicine as ingredients of polyherbal therapy used to treat diabetes mellitus, but their 
therapeutic targets have not been elucidated. For this study, the phenolic acid profiles, mineral 
composition and antioxidant capacity of the plant extracts, and their inhibitory potential against 
alpha-amylase, alpha-glucosidase and pancreatic lipase, were evaluated. The in vitro effects of 
methanol extracts of BN and BF on insulin secretion from MIN6 β-cells and isolated mouse 
islets, and on glucose utilisation in human liver Huh-7 cells were also investigated. The results 
revealed that methanol crude extracts of BN and BF contained total phenolic contents of 658.0 
and 767.8 mg gallic acid equivalents/g, respectively. The plant extracts contained a high 
concentration of protocatechuic and gallic acids, while vanillic acid was not detected. Mineral 
composition analysis of both plants extracts using ICP-OES indicated substantial 
concentrations of Zn, Mn, Ca and K. BN and BF extract robustly inhibited pancreatic lipase, 
alpha-glucosidase and alpha-amylase activities as well as DPPH radical scavenging activity. 
Also, both extracts significantly stimulated insulin secretion from MIN6 β-cells and isolated 
mouse islets at 0.1 mg/mL and 1 mg/mL, without compromising membrane integrity and they 
increased glucose utilisation at 12.5 µg/mL. In summary, we have shown that methanol extracts 
of these botanicals directly stimulate insulin secretion from mouse islets, MIN6 β-cells and 
enhance glucose utilisation, possibly due to the presence of minerals and phenolic acids with 
proven anti-diabetic potential. 
 
Keywords: Plant extracts, insulin secretion, glucose utilisation, minerals, phenolic acids 
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Reprogrammed tumor metabolism unitedly drive malignant behavior of cancer cells by 
providing not only energy (ATP) but structural units for macromolecule synthesis (amino acids, 
nucleotides and sugars), redox regulators (NADPH), and reducing powers. The pentose 
phosphate pathway (PPP) is a major pathway for energy metabolism. Currently, there is rising 
contemplation on oxidative pentose phosphate pathway (PPP) enzymes as potential therapeutic 
hits due to their affiliation with tumor metabolism. The 6-Phosphogluconate dehydrogenase 
(6PGD) is the third enzyme involved in pentose phosphate pathway (PPP). This enzyme 
generates ribulose-5-phosphate with the reduction of NADP+ to NADPH. 6PGD was recently 
reported as a novel drug target in various cancers. During this study, firstly, we cloned this 
gene in expression vector, pET28a. Next we established an expression and purification scheme 
of recombinant enzyme human 6PGD from Escherichia coli. We have successfully constructed 
the plasmid and then protein was purified by Ni-NTA bead and quality of protein was 95% 
pure that was checked by SDS-PAGE. This purified protein is used for screening. By using this 
purified recombinant 6PGD protein, we devised the colorimetric assay that was suitable for 
high-through put screening for human 6PGD inhibitors. To recognize small molecules 6PGD 
enzymatic inhibitors, the chemical array-based screening was accomplished through using the 
purified 6PGD protein. We attained 160/29707 hits of 6PGD. For verification of these hits and 
to create IC50 values, second screen with enzymatic activity assays were performed, 5/160 hits 
of 6PGD were confirmed. We have anticipated that enzymatic assay-based screening supported 
the new unbiased approaches to support the identification and characterization of novel drug 
candidates that counteracted drug resistance and with maximal clinical efficacy.  
 
Keywords: Tumor metabolism, pentose phosphate pathway, h6PGD  
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The Gram-positive bacterium, methicillin-resistant Staphylococcus aureus (MRSA) causes 
commonplace infection at hospital and community sectors, with simultaneous aggrandizement of 
resistance to several antibiotics, resulting in additional morbidity and unexpected mortality. As a 
solution to this problem, herein design six novel ‘phytochemical-sulfa drug’ hybrid chemical entities 
using azo-coupling synthesis. Bioinformatics tools such as PASS prediction, Lipinski rules of five, 
computational LD50 value, toxicity class were employed to assess the drug-likeliness properties, 
before synthesis. The three-dimensional enzyme structure of dihydropteroate synthases (DHPS) of 
MRSA was generated and validated by the Ramachandran plot. Additionally, molecular docking, 
dynamics simulations study was used to study intermolecular interactions and stability of DHPS 
with designed conjugates. After that, most effective conjugates were synthesized and characterized 
by advanced spectral techniques such as UV, FTIR, LCMS, HPLC, NMR, and SEM. The zone of 
inhibition, MIC and MBC values of conjugates were determined against isolated MRSA strains from 
clinical samples with in vitro study. Conjugate, 4b (thymol-sulfadiazine) and 4d (thymol-
sulfamethoxazole) had highest zone size inhibition on agar plates with 20 and 40 µg/mL as the 
lowest MIC and MBC values against MRSA, respectively; while the reference antibiotic ampicillin 
had the most inferior MIC and MBC values at 80 to 180 µg/mL. In vitro host-toxicity testing of 4b 
and 4d with cultured human lymphocytes from umbilical cord blood confirmed that, broadly non-
toxic to human cells and could be promoted as newer antibacterial agents against gruesome MRSA 
and other MDR pathogenic bacteria. 
 
Keywords: Phytochemical-sulfonamide conjugates, MRSA-DHPS, molecular docking-simulation, 
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Epithelial-mesenchymal transition (EMT) is a process that contributes to bronchial remodeling 
in asthma. During EMT, bronchial epithelial cells lose their epithelial traits and acquire 
mesenchymal phenotype. Accumulation of mesenchymal-type cells such as fibroblast and 
myofibroblast can produce collagen and fibronectin, whose deposition leads to progressive 
narrowing of the airway. This study aims to reinvestigate existing clinically approved drugs for 
alternative uses in the treatment of bronchial remodeling, a strategy known as drug repurposing 
or repositioning. Previous studies have reported several clinically approved drugs exhibiting 
anti-fibrotic activity in other types of cell lines. Losartan (hypertension drug), doxycycline 
(antibiotic), and fasudil (cerebral vasospasm drug) were selected for this study due to their 
inhibitory effect on EMT via targeting the TGF-β/Smad pathway. MTS assay was first 
performed to determine the non-cytotoxic concentration of the drugs in the bronchial epithelial 
cell line, BEAS-2B. Subsequently, the cells were treated with non-cytotoxic doses of the drugs, 
followed by TGF-β1 induction for 48 hours to initiate the EMT process. Morphological 
changes and epithelial protein expression levels were compared between treated and untreated 
cells. All three drugs did not show an anti-EMT effect in the induced cell line used in terms of 
E-cadherin expression and morphological changes. Further studies are required to test more 
drugs for anti-remodeling effects on TGF-β1-induced bronchial epithelial cells.  
 
Keywords: Bronchial remodeling, epithelial-mesenchymal transition, drug repurposing 
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In the Philippines, Baguio City – known as the “City of Pines” – holds the country’s major 
source of temperate climate vegetables. With an increased dietary awareness, the consumption 
of plant foods rich in antioxidants has become relevant. Thirty (30) methanolic extracts from 
Baguio-produced plant foods were evaluated for antioxidant potential using DPPH, ferric 
reduction antioxidant power (FRAP), metal chelation, superoxide anion, nitric oxide, hydroxyl 
radical scavenging activities and phytochemicals. Among all thirty plant foods extracts, F. 
tataricum leaves (74.53±1.59%), L. sativa GI leaves (69.86±1.59%), V. myrtoides fruit 
(66.10±4.43%) and M. alba fruit (63.25±0.05%) showed the most effective DPP radical 
inhibition at 66.67μg/mL. Concentration-dependent reducing power were observed in F. 
tataricum, L. sativa GI, V. myrtoides and M. alba, which even extended their potency of >30% 
scavenging at 12.7μg/mL dose. On the other hand, S. tuberosum tuber (22.86±63.26%) showed 
the highest effective concentration-dependent chelating activity at 125μg/mL while the rest 
were <20% even at the highest concentration. C. aurantium fruit (26.77±9.24%) and R. 
raphanistrum root (41.13±0.11%) demonstrated an effective scavenging activity against 
superoxide anions at 45.5μg/mL. Significantly high nitric oxide scavenging activity were 
observed in fruits of C. aurantium, S. melongena and S. lycopersicum Reg across all 
concentrations. B. oleracea Cab leaves (54.36 ± 2.38%), C. maxima fruit (53.26 ± 0.82%) and 
C. annuum fruit (48.38 ± 2.14%) showed the highest inhibitory activity against hydroxyl 
radical at 166.7μg/mL. Phytochemical analyses showed that Baguio-produced plant foods all 
contained reducing sugars and quinone compounds. Terpenes and terpenoids were found in all 
extracts except B. rapa, N. officinale and S. nigrum. Only L. sativa GI, L. sativa DR, B. 
oleracea RCab, F. tataricum and V. myrtoides contained phenolic and tannin compounds. 
Alkaloids were found in D. carota, L. sativa DR, B. oleracea Cab, B. oleracea RCab, R. 
raphanistrum (red), C. aurantium, S. lycopersicum (regular) and S. lycopersicum (cherry). Few 
plant samples contained flavonoid and saponin compounds. Among all sample tested, N. 
officinale possessed the least number of phytochemicals present. These findings will give the 
locals better information on the antioxidant property of the plant foods being consumed against 
oxidative stress. 
 
Keywords: ROS, antioxidants, phytochemicals, Baguio, foods 
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The Philippines is one of the ASEAN countries that contributes to the US$4.5 Trillion global 
industry of organic and natural health products with an estimated export of US$154 Million in 
2011. This includes health supplements, medicinal plants/food and personal care etc. which 
was expected to have grown to US$280 Million in 2017. Among the medicinal plants at least 
ten have been listed by the Department of Health as those with folkloric and verified health 
benefits, namely lagundi (Vitex negundo), ulasimang bato (Peperomia pellucida), bawang 
(Allium sativum), bayabas (Psidium guajava), yerba buena (Mentha cordifolia), sambong 
(Blumea balsamifera), ampalaya (Momordica charantia), niyog-niyogan (Quisqualis indica), 
tsaang gubat (Carmona retusa), and acapulko (Cassia alata). Our project revisited two of these 
herbal plants and employed metabolomics as a platform to further characterize the molecular 
composition of the different varieties of ampalaya and bawang, correlate the metabolites with 
the reported antihyperglycemic and antihypertensive activities, and identify chemotaxonomic 
markers as well as bioactivity markers- these with an end goal of being able to refine the 
selection of the herbal plant varieties, and improving patient safety. Six varieties of ampalaya 
were evaluated, grown under similar conditions, their leaves harvested, dried and utilized for 
crude methanolic extract preparation (ACME). Bawang crude methanolic extracts (BCME) 
were prepared from homogenized bulbs set-aside for 3-5 hours. Metabolic profiling of the 
crude extracts was performed using a Waters Xevo-G2 QTOF LCMS/MS and bioactivities 
were determined including inhibition of amylase and angiotensin-converting enzyme, in vitro 
HAEC and HCT116 cytotoxicity, and in vivo mouse starch tolerance test (STT), angiotensin-
induced hypertension assay and OECD toxicity assay respectively. Results show extreme 
variation in metabolic profiles with some varieties containing less than 50% overlap in at least 
77 annotated ampalaya metabolites and 45 annotated garlic metabolites. Variable bioactivities 
in enzyme inhibition with at least two ampalaya varieties showing potent amylase inhibitory 
activity that correlates with the in vivo STT assay, no HAEC cytotoxicity and no OECD 
toxicity. Two varieties of garlic were also observed to exhibit in-vivo antihypertensive activity, 
HCT116 cytotoxicity but no ACE inhibition activity and OECD toxicity. Data mining of 
metabolite profiles was able to find correlation with observed bioactivities. At least one 
candidate ampalaya variety and one garlic variety show promising potential as raw material 
source for herbal medicine application. 
 
Keywords: Metabolomics, natural products, ampalaya and bawang, antihyperglycemic and 
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Worldwide, cardiovascular diseases have been a major cause of concern. While heparin and 
Vitamin K antagonists have been commonly used, they are also known to have several 
limitations. Anticoagulants from plants offer an attractive alternative. Hibiscus rosa-sinensis 
L. flowers have been known to be widely used in Indian herbal medicine for the treatment of 
various ailments including cardiovascular problems. This study is aimed to purify and 
characterize the anticoagulant factor from Hibiscus rosa-sinensis flowers and to determine its 
point of action in the coagulation cascade. Polysaccharide was purified and partially 
characterized using gel filtration, agarose gel, IR and UV spectroscopy. Enzymatic assay of 
thrombin, activated partial thromboplastin time, prothrombin time, thrombin time, 
Chromogenic anti-Xa assays, reptilase time, ecarin clotting time and thrombin generation assay 
were carried out to establish where the polysaccharide was exerting its effect on the coagulation 
cascade. In this study, polysaccharide purified from Hibiscus rosa–sinensis L. has been 
characterised for its anticoagulant activity. The polysaccharide increased activated partial 
thromboplastin time while no effect on prothrombin time was detected. An in-depth assessment 
of the anticoagulant revealed a direct thrombin inhibition, independent of antithrombin. 
Infrared spectrum showed that it was a substance with a large number of hydroxyl groups; 
however, it had a different profile from heparin in the fingerprint region, indicating a variation 
in the two structures. Like heparin, it had a strong absorbance at 280 nm. The polysaccharide 
fraction was found to have a molecular weight range of 60,000–150,000 D, which was greater 
than that of unfractionated heparin as seen by Sephacryl S–400 gel filtration and agarose gel 
electrophoresis. This work revealed the potential of the polysaccharide from Hibiscus rosa–
sinensis L. flower in antithrombotic therapy.  
 
Keywords: Plant, polysaccharide, anticoagulant, thrombin, inhibitor 
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Houttuynia cordata fermentation products (HCFPs) are widely used as dietary supplements for 
immune support in Asia and Thailand. However, the effects of these supplements have not 
been clearly demonstrated. This study was aimed to evaluate the immunomodulatory potential 
of a commercial HCFP in both in vitro and animal models. Soluble fraction and ethanol extract 
of the HCFP were prepared and evaluated for their effect on in vitro phagocytosis of Candida 
albicans by neutrophils obtained from human blood and for their immunomodulatory effect in 
rat splenocytes viability and proliferation in the absence or presence of mitogen by MTT assay. 
Both soluble fraction and ethanolic extract of HCFP significantly increased the phagocytic 
activity of human neutrophil and tend to stimulate splenocyte viability and proliferation. The 
oral toxicity test of HCFP (low and high doses; 3.08 and 6.16 ml/kg) in male and female rats 
revealed no morbidity and mortality with a 14-day administration. The in vivo study in normal 
and cyclophosphamide (CP; 100 mg/kg)-induced immunosuppressed rats showed that the body 
weight gain in normal rats treated with HCFP was lower than that of the control group. Blood 
cell count and neutrophils were increased in immunosuppressed rats treated with low and high 
doses of HCFP. Low dose of HCFP increased B cell proliferation in ex-vivo, which was related 
to the increased antibody titer against SRBC in immunosuppressed rats. These results indicate 
that HCFP possesses immunostimulatory activity in the cells involved in both innate and 
adaptive immune responses, in cyclophosphamide-induced immunosuppressed rats through 
increasing neutrophils, and in B cells through activation of antibody production. In conclusion, 
the industrial HCFP has a potential benefit as an alternative supplement for the sustenance of 
innate and adaptive immune responses in both healthy and immunosuppressed individuals. 
 
Keywords: Houttuynia cordata, fermentation product, immunomodulatory activity, 
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The loss of cartilage structure including chondrocyte cell death and up-regulates mediators and 
molecules such as interleukin-1 (IL-1) leads to the characteristic features of Osteoarthritis (OA) 
tissue. A natural compound present in traditional herbal medicine could be an option for OA 
therapy. The leaves of Oroxylum indicum used as consumed as part of a healthy dietary in north 
and northeastern Thailand.  The extraction of the leaves has been used for an analgesic, anti-
inflammatory, anticancer and treatment of arthritic and rheumatic problems. This study aimed 
to determine total flavonoids, the free radical scavenging activity of the leaves extract of 
Oroxylum indicum and the effect of the extract and IL-1β on chondrocyte proliferation. The 
leaves extract showed baicalein as the major bioactive constituents.  Total flavonoid content 
was 86.14±0.98 mg quercetin/g. Antioxidant activity of the extract was investigated by DPPH 
and ABTS radical scavenging assays. The ethanolic extract showed scavenging activity against 
DPPH (IC50 value 419.13 ± 17.62 µg/ml) and ABTS assay (IC50 value 798.74 ± 6.61 μg/ml). 
Furthermore, we investigated the in vitro effects of leaves ethanolic extract on the rat 
chondrocyte cell proliferation.  Rat chondrocytes were isolated from articular cartilage tissue 
that was collected from the femoral head.  Primary chondrocytes were treated with various 
concentration of extract (1, 5, 50, 100 and 200 µg/mL) only or co-treatment with IL-1β (10 
ng/mL) for 48 h. The result indicated that leaves extract of Oroxylum indicum (1-200 µg/mL) 
had no toxic effects on chondrocytes. In addition, proliferation of cells was significantly 
decreased after exposure to IL-1β 10 ng/mL (p<0.001) and reversed the effect of IL-1β by the 
presence of leaves extract of Oroxylum indicum (5 to 200 µg/mL) in a dose-dependent manner 
suggesting that Oroxylum indicum extract could be used in as a nutritional supplement to 
alleviating OA symptoms. 
 
Keywords: Oroxylum Indicum, antioxidant, chondrocytes, Osteoarthritis, IL-1β 
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Alcohol-induced liver disease progresses due to increased reactive oxygen species (ROS) and 
substances of antioxidant property are of special interest for therapeutic purposes. The present 
study was designed to investigate the hepatoprotective effect of ethanolic leaf extract of 
piper sarmentosum (PS), a natural product with high flavonoid and polyphenol content, against 
ethanol-induced oxidative stress inhuman hepatocellular (HepG2) cells.  PS contained total 
phenolic content (0.823 ± 0.01 mg GAE/g dry weigh) and total flavonoid content (44.15 ± 1.58 
mg QE/g dry weight). The antioxidant activity of PS was measured based on the DPPH 
freeradical scavenging activity. The IC50 values for the DPPH radical scavenging activity was 
464.61±19.11µg/ml. HepG2 cells were exposed with 5% ethanol for 24 hours and then the PS 
extract (50 and 100 μg/ml) was added and incubated further for 24 hours. Malondialdehyde 
(MDA), superoxide dismutase (SOD), catalase (CAT) and glutathione (GSH) levels induced 
by ethanol were investigated. Results show that PS extract significantly reduced MDA levels, 
increased SOD, CAT activity and GSH levels in ethanol-induced HepG2 cells in dose-
dependent manner. The data from the study suggests that PS extract 
exhibited hepatoprotective and antioxidant activity against ethanol-induced oxidative damage 
in HepG2 cells.  
 
Keywords: Hepatoprotective, alcohol, piper sarmentosum, antioxidant, reactive oxygen 
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Lignosus rhinocerus (Cooke) Ryvarden, or more commonly known by its local name the tiger 
milk mushroom has long been hailed as a valuable medicinal mushroom. Its sclerotium is 
traditionally used by the local natives as a tonic or treatment regime for various cancer diseases 
and has also been used as a folk medicine for general health and immune enhancement. In this 
study, we investigated the anti-cancer effect of molecular weight fractions of cold water extract 
isolated from L. rhinocerus sclerotia on three human oral cancer cell lines, namely ORL-48 
(derived from gingiva), ORL-188 (derived from tongue), and ORL-204 (derived from buccal 
mucosa). MTT cytotoxicity assay revealed that the high molecular weight fractions (HMW) 
has greater effect on the ORL cell lines with IC50 values from 50 to 150 µg/ml. Low molecular 
weight fractions showed poor activity with IC50 values exceeding 400 μg/ml. HMW was further 
found to arrest ORL-204 at G0 phase in the cell cycle. It is proposed that ORL-204 would have 
undergone a G0/G1 arrest and/or apoptosis when treated with HMW. Future studies will be 
necessary to look into the exact molecular mechanism of HMW in regulating the growth of 
ORL-204. 
 
Keywords: Tiger milk mushroom, ORL cells, MTT, G0/G1 arrest 
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Polyalthia bullata or locally known as Tongkat Ali Hitam is one of the genus of Polyalthia, 
belongs to the family of Annonaceae. Traditionally, the root of P. bullata is utilized by the old 
folks as tonic to treat diabetes and high blood pressure as well as increase sexual drive of men. 
The medicinal properties of P. bullata roots have increased the demand of this plant species, 
hence leads to the extinction due to the bulk sampling by the herbalists. Phytochemical studies 
have further revealed the presence of alkaloids such as bisdehydroaporphine, bisdehydroa-O-
methylisopiline and urabaine. Thus, this study aims to induce hairy roots from P. bullata leaf 
explants using Agrobacterium rhizogenes. The P. bullata leaf disc, leaf with midrib and midrib 
was infected with A. rhizogenes (ATCC 43056). The parameters of culture were fixed as 1) 
absorbance reading at OD600; 2) days of co-cultivation; and 3) concentration of acetosyringone. 
Prior to the hairy root induction, several conditions were assessed such as estimation of bacteria 
density over incubation time, colony forming unit (CFU) and minimal inhibitory concentration 
(MIC) of cefotaxime. From the study, the growth of bacteria was maximum at 0.6 OD600 with 
CFU reading 2.16 x 106 cfu/mL. The suitable concentration of cefotaxime that explants could 
withstand was 300 mg/L after 4 weeks of observation. Among the explants used, midrib was 
able to induce hairy roots at the wounded site after 20 days. Meanwhile, none of hairy roots 
was observed from leaf and leaf with midrib. Further optimization on parameters such as 
concentration of bacteria, co-cultivation period and concentration of acetosyringone could be 
done to improve the hairy root transformation of P. bullata. This study would be beneficial in 
improving the yield of secondary metabolites production especially alkaloids from P. bullata 
root. 
 
Keywords: P. bullata, hairy root culture, Agrobacterium rhizogenes  
 
  



27TH FAOBMB & 44TH ANNUAL MSBMB CONFERENCE 2019 KUALA LUMPUR 

 

 234 

NT-24 
 

PHYTOCHEMICAL PROFILING AND ESTABLISHMENT OF CALLUS CULTURE 
OF Polyalthia bullata  

 
MUNIRAH ADIBAH KAMARUL ZAMAN1, ILLY KAMALIAH RAMLE1, 

NURFAZLINYANA NORMANSHAH1, NOOR AZMI SHAHARUDDIN1,3, SYAHIDA 
AHMAD1, SITI NOR AKMAR ABDULLAH2,3, AZZREENA MOHAMAD AZZEME1*  

 

1Department of Biochemistry, Faculty of Biotechnology and Biomolecular Sciences, 
Universiti Putra Malaysia, 43400 UPM Serdang, Selangor 

 2Department of Agriculture Technology, Faculty of Agriculture, Universiti Putra Malaysia, 
43400 UPM Serdang, Selangor 

 3Institute of Plantation Studies, Universiti Putra Malaysia, 43400 UPM Serdang, Selangor 
 

*Corresponding author: azzreena@upm.edu.my 
 

Polyalthia bullata or famously known as Tongkat Ali Hitam is a native herb in Malaysia. The 
plant has high commercial value due to its ability to treat high blood pressure, diabetes and 
liver disease apart from enhancing sexual drive for men. Methanolic extract of P. bullata has 
shown the presence of phenolics, flavonoids, terpenoids and alkaloids in different parts of 
plant. Among them alkaloid is the most important in pharmaceutical industry. The group can 
act as anticancer, anti-inflammatory and anticholinergic. Phytochemical profiling data have 
shown the presence of alkaloids such as 7,7′-bisdehydro-O-methylisopiline and 7-
dehydronornuciferine-7′-dehydro-O-methylisopiline in the stem bark using Nuclear Magnetic 
Resonance (NMR). The limited data on chemical profiling of P. bullata has urged our group 
to further determine the novel and valuable compounds that have significant biological 
activities. Furthermore, the establishment of callus culture can prevent overcollection and 
species extinction of this plant from wild habitat. Hence, the aims of this study were: 1) to 
profile bioactive compounds present in leaf, stem and root of P. bullata using gas 
chromatography-mass spectrometry (GC-MS) and liquid chromatography-mass spectrometry 
(LC-MS); 2) to establish P. bullata callus culture; and 3) to quantify alkaloid from callus. From 
the findings, GC-MS analysis revealed the presence of terpenoid and fatty acid in stem; 
flavonoid and phenols in root; and terpenoid and ester in leaf. Meanwhile, LC-MS analysis 
revealed the presence of isoquinoline alkaloid, phenols and flavonoid in stem; flavonoid and 
indole alkaloid in root; and phenols, isoquinoline alkaloid, flavonoid and terpenes in leaf. The 
callus of P. bullata was successfully induced using Woody Plant Medium (WPM) containing 
picloram while callus multiplication was effectively proliferated using Murashige and Skoog 
(MS) medium supplemented with dicamba. The highest alkaloid content was observed in MS 
medium containing 2,4-Dichlorophenoxyacetic acid (2,4-D). Therefore, these findings can be 
used as a guideline to determine biological activities of P. bullata while the establishment of 
callus culture can assist in mass production of bioactive compounds. 
 
Keywords: Polyalthia bullata, gas chromatography-mass spectrometry (GC-MS), liquid 
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Ya-nang (Tiliacora triandra) is a flowering native plant of Southeast Asia and widespread in 
the Northeast of Thailand and Laos. It has a long history of consumption and use as traditional 
medicine. In this study, antiproliferative effect of T. triandra leaf powder ethanolic extract on 
cholangiocarcinoma cell lines (KKU-M214 and KKU-100 cells) was investigated by MTT 
assay. Apoptosis induction and cell cycle arrest were analyzed by flow cytometry. The gene 
expression of apoptosis and cell cycle arrest were analyzed by western blotting. Phenolic acid 
content of T. triandra leaf powder ethanolic extract was analyzed by high performance liquid 
chromatography (HPLC) and total phenolic content was analyzed by Folin reagent. T. triandra 
leaf powder ethanolic extract inhibited proliferation of both KKU-M214 and KKU-100 cells 
in a dose- and time-dependent manner, with IC50 values of 90.50 ± 9.62, 9.09 ± 0.15 and 7.86 
± 0.05 µg/ml for KKU-M214 cells and 115.32 ± 9.53, 13.67 ± 1.44 and 8.59 ± 0.36 µg/ml for 
KKU-100 cells at exposure times of 24, 48 and 72 h, respectively. Moreover, T. triandra leaf 
powder ethanolic extract induced apoptosis of KKU-M214 cells and increased population of 
KKU-100 cells at G0/G1 phase. T. triandra leaf powder ethanolic extract up-regulated Ac-H3 
expression but down-regulated p-ERK, p53, Bax, CDK4 and Bcl2 expression in KKU-M214 
cells. T. triandra leaf powder ethanolic extract up-regulated Ac-H3, p21 and Bax expression 
but down-regulated p-ERK, p53, CDK4 and Bcl2 expression in KKU-100 cells. HPLC analysis 
six phenolic acids including p-hydroxybenzoic, vanillic, syringic, p-coumaric, ferulic and 
sinapinic acids of the extract were identified. Total phenolic content as 33.09±3.17 mg gallic 
acid equivalent/g of dry extract. The results of this study suggest the possibility to develop T. 
triandra leaf extract as chemotherapeutic or chemoprevention drug for cholangiocarcinoma 
treatment in the future.  
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Increased smooth muscle mass is a hallmark of airways remodelling which can be attributed to 
increased smooth muscle cell proliferation and/or migration, leading to persistent airflow 
obstruction and impaired lung function in asthmatic individuals. Inhaled corticosteroids remain 
the primary treatment in asthma management in which they suppress chronic inflammation in 
the bronchial wall. This group of drugs are unable to prevent or reverse major structural 
changes involved in airway remodelling. Hence, drugs that target airway remodelling would 
possibly prevent or reverse pathological changes in asthmatic lungs. We have recently 
demonstrated inhibitory effects of synthetic cardamonin upon both cellular proliferation and 
migration of serum-induced human bronchial smooth muscle cells (HBSMCs). Here we 
identified the molecular target of cardamonin involved in HBSMCs proliferation and 
migration. The MAPK and PI3K/Akt pathways are key modulators of tissue remodelling and 
were assessed to determine whether cardamonin may target any particular signalling molecule 
of these pathways. HBSMCs were serum-induced and treated with the 12.5µM of cardamonin 
in complete media for 1 hour. Non-induced cells act as controls. The effects of cardamonin 
upon signal transduction molecule protein expression and phosphorylation status was 
determined via immunoblotting. Serum-induced HBSMCs treated with cardamonin 
demonstrated a significant reduction in the phosphorylation status of Raf-1 and ERK 1/2 as 
compared to non-induced controls. Other molecules such as phosphorylated Ras, JNK, p38 and 
Akt were not affected. Cardamonin targets the Ras/Raf-1/ERK pathway to suppress HBSMC 
proliferation and migration via downregulation of Raf-1 and ERK1/2 phosphorylation. 
 
Keywords: Cardamonin, airway remodelling, HBSMCs, MAPK, PI3K/AkT signalling 

pathways  
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Sri Lankan ayurvedic treatments use herbs. They are rich in antioxidants which are able to 
scavenge reactive oxygen species and associated in prevention of many diseases. The objective 
of this study was to investigate the antioxidant properties of Adenanthera pavonina, a native 
Sri Lankan herb, which is used in the treatment of diseases including cancer. Lyophilized 
sample of the decoction prepared from the bark of A. pavonina was used to determine 
antioxidant capacity and phytochemical constituents. Free radical scavenging activity was 
estimated by 2,2-diphenyl-1-picryl-hydrazyl-hydrate (DPPH) assay whereas the antioxidant 
capacity was determined by ferric reducing antioxidant power (FRAP) assay. Total phenolic 
content was determined by Folin-Ciocalteau method and the tannin content was estimated 
using polyvinylpolypirrolidone (PVPP). The IC50 for DPPH assay was found to be 15.01 
± 0.57 µg/mL. The FRAP assay resulted a dose dependent increase in absorbance over a wide 
range of concentrations. The total phenolic content and the tannin content of the bark were 
210.55 ± 16.94 mg GAE/g and 188.39 ± 16.67 mg GAE/g respectively. Based on the results, 
it can be concluded that A. pavonina has high antioxidant potential with high amounts of 
phenols and tannins. 
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Between 2003 and 2004, the severe acute respiratory syndrome (SARS)-CoV caused a 
worldwide epidemic and had a significant economic impact in the countries affected by the 
outbreak. Recently, the Middle East Respiratory Syndrome human coronavirus (MERS-CoV) 
was found in patients with severe acute respiratory tract infections in the Middle East and South 
Korea. As is true for all coronavirus infections, there are no efficacious therapies currently 
available against coronaviral diseases, making the development of anti-coronavirus compounds 
a priority. The CoV genome consists of positive-sense, single-stranded RNA approximately 30 
kb, and it contains several genes encoding several structural and non-structural proteins that 
are required for progeny virion production with a conserved order. The N proteins exist in the 
center of the viral particle and represent a helical structure complex. Nucleocapsid protein is 
most abundant structural protein of CoVs, binds the viral RNA genome to form the virion core, 
leading to the formation of a ribonucleoprotein (RNP) complex or to a long helical 
nucleocapsid structure, that is important for maintaining the RNA in an ordered conformation 
for replication and transcription. The CoV N protein is also involved in the regulation of 
cellular processes, such as gene transcription, interferon inhibition, actin reorganization, host 
cell cycle progression, and apoptosis. Two strategies to interfere oligomeric N protein function 
have been reported. The first strategy is to discover antiviral agents that target the RNA-binding 
site. The second one is to impair normal N protein function by interfering with monomer–
oligomer equilibrium. Our recent studies suggest that N proteins in infections caused by 
coronaviruses will be useful antiviral drug targets because they serve many critical functions 
during the viral life cycle. 
 
Keywords: Coronavirus, nucleocapsid protein, drug development, RNA binding, 

oligomerization 
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Rhinoviruses (RVs) are the primary etiological agent of common colds and the major cause of 
exacerbations of chronic respiratory illnesses, such as asthma and chronic obstructive 
pulmonary disease (COPD). Currently there is no available vaccine or antiviral agent to treat 
rhinovirus infection. Curcumin has been widely known for its numerous pharmacological 
activities, including antiviral effect. However, the therapeutic benefits of curcumin were 
hindered by its low water solubility and poor chemical stability. Numerous curcumin analogues 
have been synthesized to overcome these problems. Diarylpentanoid analogues, particularly 2-
benzoyl-6-(3,4-dihydroxybenzylidene)cyclohexen-1-ol (BDHBC) and 5-(3,4-
dihydroxyphenyl)-3-hydroxy-1-(2-hydroxyphenyl)penta-2,4-dien-1-one (DHHPD), have 
shown more superior anti-inflammatory effect, higher water solubility and stability compared 
to curcumin. Curcumin and its diarylpentanoid analogues have not been evaluated for their 
effects on RVs yet. Thus, this study aims to examine the in vitro antiviral activity of curcumin 
and curcumin-like diarylpentanoid analogues (BDHBC and DHHPD) against RV-16 infection. 
The cytotoxicity of curcumin and curcumin-like diarylpentanoid analogues (BDHBC and 
DHHPD) on H1 HeLa cells was determined using MTT assay and non-cytotoxic 
concentrations were chosen for cell treatment. H1 HeLa cells were infected with RV-16 and 
treated with curcumin (20µM), BDHBC or DHHPD (5, 10 and 20µM), followed by the 
assessment of antiviral activity using MTT. Both BDHBC and DHHPD showed excellent 
antiviral effect. At 20µM, BDHBC-treated cells were almost 100% alive and no cytopathic 
effect (CPE) was observed. BDHBC at 5 and 10µM also gave significant inhibition against 
RV-16 infection. On the other hand, DHHPD (20µM) significantly protected H1 HeLa cells 
against virus-induced cell death. DHHPD at 10µM also exerted modest protection but the effect 
was not significant while 5µM DHHPD did not show any antiviral activity. In contrast, the 
parental compound, curcumin, at its highest non-cytotoxic concentration (20µM) did not 
protect the cells from RV-16-induced cell death, indicating the absence of anti-rhinovirus 
activity. Curcumin-like diarylpentanoid analogues, BDHBC and DHHPD, have demonstrated 
significant antiviral effect and should be further tested with the natural host cells of rhinovirus 
– human airway epithelial cells. Time-of-addition analysis should also be carried out to explore 
their mechanism of action against rhinovirus infection. 
 
Keywords: Rhinovirus, diarylpentanoid analogue, curcumin, antiviral, cytopathic effect 
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It is not surprising that in recent years, there is increased interest in the bacterial communities 
that colonize the gut. Several factors can influence the composition and diversity of the gut 
microbiota, including diet. Interest has grown on the development of prebiotics, which are food 
substances that reinforce and fortify the ‘good bacteria’ in the human’s gut. To possibly 
augment the prebiotic potential of Philippine medicinal plants Cassia alata and Allium sativum, 
as reported in our previous study, different ratios of these plants' extracts following the 
checkerboard method were used. Using male BALB/c mice, 200mg/kg body weight of 
different ratios of the said plants were administered every other day. Fecal samples were 
collected before the start of the experiment, at day 16 and at day 32. Next generation sequencing 
(NGS) results showed insignificant change in the relative abundance of Enterobacteriaceae in 
the total gut microbiota from all combinations tested, except for the decrease in A. sativum 
extract from day 0 to day 32 and temporary increase in the 2:3 (C. alata: A. sativum) 
combination at day 16. However, based on the quantitative PCR (qPCR) results, there is a 
possible synergism between the potential prebiotic components of C. alata and A. sativum that 
led to the change on gut Enterobacteriaceae population. Combinations 1:4, 2:3, and 4:1 (C. 
alata: A. sativum) showed an increase in phylum Firmicutes level over time suggesting these 
are more effective metabolic source for these microorganisms. Interestingly, the same 
abundance shift of 4:1 ratio as inulin indicates possible potential prebiotic activity. At the 
family level, the 1:4 combination showed the most promising gut bacterial population through 
time. Different combinations of C. alata and A. sativum extracts led to different microbial shifts 
which can be associated with gut health through SCFA production and degradation of plant 
materials. To establish the prebiotic potential of the combinations of C. alata & A. sativum 
extracts, further studies that would optimize the ratio of the extracts are recommended. 
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Leaves from three varieties of Ficus deltoidea, colloquially termed small- (FDS), medium- 
(FDM), and big-type leaf (FDB), were subjected to water extraction. The crude (C) extracts 
were fractionated using water (WF) and ethyl acetate (EAF). The phenolic and flavonoid 
content, and cytotoxicity of the fractions were investigated. Five antioxidant assays (DPPH 
radical scavenging, cupric ion reducing antioxidant capacity, non-enzymatic lipid peroxidation, 
ferrous ion chelating and Prussian blue) were used to evaluate the antioxidant capacities of 
each sample. The EAF had the highest phenolic (54.46 ± 0.76 mg GAE/g of dried weight) and 
flavonoid (165.05 ± 0.01 mg QE/g of dried weight) content compared to the other FDS 
fractions. Conversely, the FDM crude extract had the highest phenolic (43.23 ± 0.45 mg GAE/g 
of dried weight) and flavonoid (163.47 ± 0.01 mg QE/g of dried weight) content compared to 
the other FDM samples. Antioxidant activity was highest in the FDB crude extract. Ultra-high–
performance liquid chromatography (UHPLC) showed that two compounds, vitexin and 
coumaric acid, were present in the FDB crude extract. Additionally, the F. deltoidea leaves 
caused no signs of toxicity in normal (WRL68, MRC5 and Chang) cell lines. Our findings 
show that F. deltoidea varieties have excellent antioxidant activity with no cytotoxic effects on 
normal cells. 
 
Keywords: Ficus deltoidea, antioxidant, flavonoids, phenolic acid, cytotoxicity 
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Recent evidences have pointed towards the exacerbation of systemic inflammatory responses 
when blood loss (hemorrhagic shock) accompanies multiple injuries (or polytrauma). 
Polytrauma is one of the topmost contributors in critical care unit mortalities, additionally 
posing to be a diabolic challenge for clinicians to deal with. As the response of the immune 
system is often a unanimous cause contributing to the complex pathophysiology of such 
patients, detailed understanding of the same is the need of the hour. After defining the systemic 
changes observed in murine model of polytrauma (PT) combined with hemorrhagic shock (HS) 
and PTHS patients in our previous studies, our group was interested to see if blockade of 
complement anaphylatoxin C5a is protective in this context. The usage of a novel system to 
block C5a activity with a spiegelmer, it was formerly shown that survival and organ damage 
could be improved in a cecal ligation puncture model of murine sepsis. We first tested the 
efficacy of the spiegelmer NoxD21, a PEGylated aptamer targeting C5a activity, in in vitro 
studies with human neutrophils and which obliterated effects like neutrophil chemotaxis, 
elastase secretion and glucuronidase secretion. Subsequently, we treated our PTHS mouse 
model, where a combined traumatic brain injury, lung chest trauma and femoral fracture was 
coupled to controlled hemorrhagic shock, with NoxD21. 8 – 12 weeks old male C57Bl6 mice 
were assigned into 4 groups, Sham+Control (Ctrl), Sham+NoxD21, PTHS+Ctrl and 
PTHS+NoxD21. However, the treatment with the aptamer did not alter systemic inflammatory 
cytokine levels, like IL-6, TNF-alpha and KC. So as to confirm, if C5a has a unilateral control 
over enunciating inflammatory responses post PT, we used C5a receptor 1 and receptor 2 
double knockout mice (C5aR1/2 KO) and C5aR2 KO mice to test if the absence of C5a 
downstream responses rescues PTHS mice. Inflammatory cytokine levels and organ damage 
markers were tested in plasma and bronchoalveolar lavage fluid (BAL). While IL-6 was 
significantly reduced in BAL from the C5aR1/2KO PTHS mice as compared to the WT PTHS 
mice, the overall inflammatory cytokine profile and organ damage was not affected due to 
C5aR deficiency. We thus concluded that, C5a blockade cannot rescue proinflammatory 
responses early after PTHS. 
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Researchers working in the science field often times face the problem of proper determination 
of cell viability. The MTS (3-(4,5-Dimethylthiazol-2-Yl)-5-(3-Carboxymethoxyphenyl)-2-(4-
Sulfophenyl)-2h-Tetrazolium) assay (often described as ‘one-step’ MTT assay) is a highly 
popular assay in cell culture laboratories for measurements of cell viability and toxicity. This 
assay is commonly used in drug toxicity assay, cell proliferation and cell viability assays. 
Fundamentally, the MTS assay is a measurement of cell metabolic activity. Viable cells convert 
MTS into a purple coloured formazan product and its absorbance is measured by a 
spectrophotometer. However, there are important considerations that are often overlooked 
when performing this commonplace technique. In this presentation, we describe principles of 
the MTS protocol that can affect its use in the laboratory and the interpretation of its data. We 
also debate the use of MTS as a definitive measurement of cell proliferation and review the use 
of several other viability and toxicity assays. A lack of understanding of the MTS protocol 
renders its use in the lab to be inappropriate or its data misinterpreted. 
 
Keywords: Viability assay, proliferation, toxicity, cell culture, MTT/ MTS 
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Green pit viper (Trimeresurus spp) bite occurred throughout Myanmar and contributed the 
second most cases after Russell’s viper bites in a prospective study in Mandalay during 2016 
– 2017. Massive local swelling, blisters, necrosis and bleeding from the wound are seen in 
severe case. Development of coagulopathy would lead to shock in patients. Antivenom for 
Myanmar green pit viper is not available and most of patients were treated with Russell’s viper 
antivenom because of prolonged clotting time was observed from both species. Thai green pit 
viper antivenom raised to Trimeresurus albolabris was found to be effective against five 
Trimeresurus venom in Thailand. The neutralization capacity of Thai green pit viper antivenom 
raised to T. albolabris towards the venom from Trimeresurus erythrurus in Myanmar has been 
examined. This is the very first study on venom of Myanmar green pit viper. The sublethal 
dose (LD50) is 93.76 µg/mouse. The minimal haemorrhagic dose (MHD) is 0.51 µg/mouse. 
The minimal coagulation dose for plasma is 98 µg/mL and for fibrinogen solution is 140 
µg/mL. The antivenom neutralized lethal, haemorrhagic, coagulation activities of the venom. 
The effective dose (ED50) of Thai green pit viper antivenom on lethality is 1/10 
(venom/antivenom ratio). The MDH-medium effective dose (MHD50) is 1/4 
(venom/antivenom ratio). The minimum volume of antivenom which completely prevents 
clotting is 30 µL (MCD-P100) and 51 µL (MCD-F100) for plasma and fibrinogen solution 
respectively. The neutralization effect is not seen up to 4 mL of Myanmar Russell’s viper 
antivenom when testing against MCD-P dose. In conclusion, Thai green pit viper antivenom 
will be the better choice for patients with Myanmar green pit viper bite, rather than using 
Myanmar Russell’s viper antivenom before production of specific Myanmar green pit viper 
antivenom. These findings will highlight the need and provide basic data for development of 
specific Myanmar green pit viper antivenom. 
 
Keywords: Myanmar green pit viper venom, Thai green pit viper antivenom, neutralization  
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Upon viral infection, the 2’, 5’-oligoadenylate synthetase (OAS)-ribonuclease L (RNaseL) 
system works to cleave viral RNA, thereby blocking viral replication. However, it is unclear 
whether OAS proteins have a role in regulating gene expression. Here, we show that OAS1 
and OAS3 act as negative regulators of the expression of chemokines and interferon-responsive 
genes in human macrophages. Clustered regularly interspaced short palindromic repeats 
(CRISPR)-CRISPR-associated protein-9 nuclease (Cas9) technology was used to engineer 
human myeloid cell lines in which the OAS1 or OAS3 gene was deleted. Neither OAS1 nor 
OAS3 was exclusively responsible for the degradation of rRNA in macrophages stimulated 
with poly(I:C), a synthetic surrogate for viral double-stranded (ds)RNA. A mRNA sequencing 
analysis revealed that genes related to type I interferon signaling and chemokine activity were 
increased in OAS1-/- and OAS3-/- macrophages treated with intracellular poly(I:C). Indeed, 
retinoic acid-inducible gene (RIG)-I- and interferon-induced helicase C domain-containing 
protein (IFIH1, or MDA5)-mediated induction of chemokines and interferon-stimulated genes 
was regulated by OAS3, but Toll-like receptor 3 (TLR3)- and TLR4-mediated induction of 
those genes was modulated by OAS1 in macrophages. However, stimulation of these cells with 
type I interferons had no effect on OAS1- or OAS3-mediated chemokine secretion. These data 
suggest that OAS1 and OAS3 negatively regulate the expression of chemokines and interferon-
responsive genes in human macrophages.  
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Nutraceutical products are often consumed as supplements to maintain a heathy lifestyle. One 
such nutraceutical that has recently piqued the interest of both consumers and scientists alike 
are medicinal fungi. Fungi have been traditionally used as medicine to alleviate cancer, 
cardiovascular and neurodegenerative diseases, and diabetes-related complications. Caterpillar 
fungus (Ophiocordyceps sinensis, yartsa gunbu, dōng chóng xià cǎo) and tiger milk 
mushrooms (Lignosus spp.) have been traditionally used to treat various ailments and have 
been shown to possess anti-proliferative, anti-inflammatory, antimicrobial and antioxidant 
properties. O. sinensis is one of the most valuable fungi in the world, typically harvested in 
harsh conditions. This fungus is composed of two parts; the yellow-coloured host body and a 
dark brown-coloured stroma (stem). It has the capability to improve oxygen consumption, 
increase libido, and possess anti-inflammatory and antioxidant properties. On the other hand, 
the tiger milk mushroom is composed of the sclerotium, a stipe (stem) and a pileus (cap). It is 
the sclerotium that mainly possesses both nutritional and medicinal properties. Both caterpillar 
fungus and tiger milk mushroom are considered as endangered species due to over foresting 
and scavenging. This has led to various attempts to cultivate these fungi. Successful cultivation 
of these strains of fungi has allowed an array of scientific studies. In this study, the 
immunomodulatory and anticancer properties of the cultivated fruiting body of O. sinensis 
(OCS02®) and sclerotia of both L.rhinocerus (TM02®) and L. tigris are investigated. 
Preliminary data revealed that interleukins (ILs-5, -6, -9, -17), TIMP1, MCP1, MCP5, MIP1a 
and MIP2 are modulated by these fungi. In vitro cytotoxicity testing showed that the extract of 
the OCS02®, TM02® and L. tigris inhibited the proliferation of different cancer cell lines. These 
findings suggest that these fungi have the potential to be developed as dietary supplements for 
adjuvant therapy.  
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Pathogenic strains of E. coli including enteropathogenic E. coli (EPEC), enterohemorrhagic E. 
coli (EHEC), Enterotoxigenic E. coli (ETEC) are principle causes for diarrhoea in many parts 
of the globe.  Citrobacter rodentium, a gram negative bacterium, is a murine pathogen that 
forms comparable attaching/effacing lesions in the intestines and utilizes similar virulence 
factors to EPEC and EHEC. The infection caused by C. rodentium in mice is usually self-
limiting and results in only minor systemic effects with higher mortality in some susceptible 
mouse strains. All these characteristics have made the bacteria a commonly used model to 
study host immune responses to pathogenic E. coli infection. Regulatory T cells (Treg), a 
component of adaptive immunity, are well known for their immunosuppressive roles and their 
ability to maintain the balance between the immunological and pathological reactions. Treg 
have been shown to provide protective responses and their depletion has resulted more severe 
infection in some pathogen infections. Our work demonstrates that Treg act as a protective 
mediator to restrain accelerated immune response and tissue pathology during C. rodentium 
infection. This was supported by the findings that in vivo depletion of Treg resulted in increased 
bacterial loads accompanied by significant weight loss and pronounced histopathological 
changes in the gut including increased enterocyte hyperplasia and disrupted crypt architecture. 
In addition, the gut mucosal barrier of Treg depleted mice was more permeable to FITC-
dextran. Importantly, Treg depleted mice exhibited reduced expression of inflammatory 
cytokines and antimicrobial peptides in the colon, which have been found to be protecting 
against C. rodentium infection and essential for regulating epithelial integrity. Furthermore, 
Treg depletion was associated with differential pattern of effector cell recruitment between 
draining lymph nodes and colon. For instance, in the absence of Tregs, B cells and neutrophils 
increased in draining lymph nodes though their numbers did not change in colon. Together, 
these data suggest Treg mediated suppression might be a valuable component in the early 
protective response against C. rodentium, which might provide novel therapeutic approaches 
for vaccination against EPEC, EHEC and for IBD.  
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The inclusion of a para-nitro phenylalanine in the place of a phenylalanine in an epitope, has 
previously been reported to enhance the immunogenicity (Grunewald et al. 2008). The current 
research aims to explore the ability of this modification in enhancing the immunogenicity of 
conserved epitopes, having broader immunogenic properties, from the Envelope (E) protein of 
the dengue virus. Peptides representing four conserved E protein epitopes were commercially 
synthesized with and without the inclusion of a para-nitro group on phenylalanine. The four 
peptides, namely: P1/E (Domain (D) II), P2/E (DIII& stem), P3/E and P4/E (C-terminus), were 
used to generate antibodies in 3 mice (Balb/c) batches, and their immunogenicity were assessed 
using the collected antisera and the ELISA method. The whole E protein was used as a positive 
control and the adjuvant alone was used as the negative control. The mice were bled after two 
immunization boosts with the peptides. The levels of antibodies for different peptides in the 
collected mice antisera was measured using ELISA assays conducted against the corresponding 
peptide. All the peptides, with or without the modification, induced antibodies in mice. Out of 
the four E protein peptides, P3/E with the para-nitro phenylalanine modification (Mod-P3/E), 
significantly boosted up the antibody levels as compared to its unmodified version. None of 
the other peptides showed a significant enhancement in the antibody responses by having the 
above modification. The study does not provide enough evidence for the enhancement of 
immunogenicity by para-nitro phenylalanine modification in peptide epitopes from the dengue 
virus. 
 
Keywords: Dengue, immunization, E-protein, unnatural amino acid 
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Mitragyna speciosa is a psychoactive plant commonly known as “ketum” in Malaysia and 
“kratom” in Thailand. This plant is particularly known to produce the two well-known 
psychoactive substances mitragynine and 7-hydroxymitragynine that bind to opioid receptors. 
Although there were more than 40 alkaloids identified in M. speciosa, a comparative and 
systematic alkaloid production and compounds profiling involving the leaf maturity were 
deficient. Hence, a metabolomics approach by utilizing LC-ESI-TOF-MS was used to define 
the alkaloid profiles in young and mature leaves of the green-veined M. speciosa. The leaf 
samples were extracted using methanol prior to LC-MS analysis. The MS data was processed 
using ProfileAnalysis 2.1 (Bruker Daltonik GmbH) and manual peak picking. The effects of 
leaf maturity on metabolite composition was compared via multivariate analysis using SIMCA-
P version 14.1.0.2047 (MKS Umetrics). PLS-DA analysis showed that the distribution of 
metabolites was highly abundant in the mature leaves as compared to young leaves. Over 80 
putative alkaloids were identified from this study, with more than 60 putative compounds from 
various classes of alkaloids namely indole, oxindole, quinoline, terpenoid and many more 
classes that have never been reported before in this species. This study has provided better 
insights on the overall alkaloid distribution in M. speciosa. Metabolomics analysis will not only 
provide better insights on the alkaloid expression in young and mature leaves of ketum, but 
also provide useful information for the elucidation of alkaloid biosynthesis pathways in M. 
speciosa. Understanding of the biosynthetic pathway of these natural products will contribute 
to the production of new therapeutic compounds by synthetic biology which aids in 
development of new medicines. 
 
Keywords: Mitragyna speciosa, kratom, alkaloids, metabolomics, LC-ESI-TOF-MS 
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Mangosteen (Garcinia mangostana) is a tropical fruit and mainly grows in regions with tropical 
climate. It has a wide application from culinary to pharmaceutical fields due to its unique sweet-
sour taste and medicinal benefits including as antioxidant, antiinflammation and anticancer. 
However, the molecular regulation of mangosteen ripening particularly the proteome changes 
have not been thoroughly investigated before. This study examined mangosteen pericarp from 
three different ripening stages (Stages 0, 2 and 6) using proteomics approach by utilizing 
SWATH-MS (Sequential Windowed Acquisition of All Theoretical Mass Spectra) analysis. 
SWATH-MS enables more peptide detection than conventional data-dependent MS analysis 
which may lead to the discovery of candidate proteins important for ripening. Furthermore, 
pathway enrichment analysis showed that energy supply during fruit ripening mainly 
contributed through glycolysis and TCA cycle as the enzymes involved in this pathway were 
generally up-regulated. Biosynthetic proteins for phytohormones such as ethylene 
biosynthesis, abscisic acid (ABA) and auxin were identified and may play significant roles 
during the regulation of mangosteen ripening. Anthocyanin-related proteins were also found to 
be up-regulated and correlated with the increase of anthocyanin levels in a post-harvest 
analysis. These proteins were regulated via shikimate, aromatic amino acid (AAA) and 
phenolic biosynthetic pathways. Interestingly, the cell-wall modification proteins were found 
to be down-regulated during ripening which may be related to postharvest hardening of 
mangosteen fruit. This study also found that mangosteen has high antioxidant and phenolic 
levels during final ripening stages, which may reflect the elevated oxidative event during the 
process. In conclusion, proteomic analysis of mangosteen ripening provides insights into 
mangosteen molecular complexity and dynamic changes. Even so, future work will benefit in 
elucidating the specific function of the identified proteins, ultimately aiding the identification 
of key proteins related to ripening. 
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Titanium dioxide (TiO2) nanoparticles exhibit broad antibacterial property under ultraviolet 
light illumination, possibly through generation of reactive oxygen species (ROS). Metal-
doping can lower the band gap energy to visible light spectrum. We aimed to develop new 
nanomaterial that has strong antibacterial effect under visible light for future incorporation onto 
biomedical device surface. Different compositions of Zinc oxide-doped TiO2 nanoparticles 
(10%, 20%, 30%, 40%, 50% ZnO) were synthesized via hydrothermal impregnation method. 
The antibacterial activity of these ZnO-doped TiO2 under visible light illumination was 
evaluated through liquid suspension time-kill test (ASTM E2315). The minimum bactericidal 
concentration (MBC) for each compound was tested against Bacillus subtilis ATCC 6633. On 
the other hand, methylene blue degradation assay was used to determine the generation of ROS 
under visible light. Results: The MBCs against B. subtilis were 4-10 μg/ml for the different 
compositions, whereby 10% ZnO-TiO2 exhibited strongest antibacterial effect. In contrast, 
methylene blue degradation was fastest in 40% ZnO-TiO2 sample. The ZnO-TiO2 nanoparticles 
displayed strong antibacterial effect under visible light illumination. However, the antibacterial 
property of these ZnO-TiO2 nanoparticles was not solely dependent on ROS activity. Further 
investigation on the mechanism of action and cytotoxicity is warranted.  
  
Keywords: TiO2 nanoparticle, metal oxide doping, ZnO, antibacterial material, ROS activity 
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Collective cell migration is an important process involved in tissue development, wound 
healing, and so on. A variety of researches have been done to study how certain chemicals and 
electric fields cause cells to migrate in specific directions, phenomena termed chemotaxis and 
electrotaxis, respectively. Nevertheless, phototaxis, the directional migration of cells or 
organisms towards or away from light, is hardly observed due to the difficulty in generating a 
precise and controllable light gradient. Here, we designed and fabricated a microfluidics-based 
platform for simultaneously culturing cells and generating a blue light gradient for directing 
cell migration. A concentration gradient of dye was first established inside this microfluidic 
chip, and by illuminating it with a blue light-emitting diode (LED), a blue light gradient was 
generated underneath. Cell migration responding to this light stimulus was then investigated. 
It was found that lung cancer A549 cells migrated to the dark side of the gradient with a speed 
of around 0.72 μm/hr. Also, it was shown that the intracellular reactive oxygen species (ROS) 
level was proportional to the intensity of the blue light. The mean ROS intensities (in a random 
unit) were 5264, 9665, 13197, 15049, and 22170 for light intensities of 857, 1015, 1086, 1257, 
and 1813 J/cm2, respectively. With the aid of this microfluidic chip, we hope to further 
investigate the mechanisms of light-induced cell migration. 
 
Keywords: Lung cancer cell, phototaxis, microfluidics, cell migration 
 

 
Migration trajectories of 29 A549 cells after exposure to the blue light gradient for 150 min. 
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Tamoxifen is an antagonist of estrogen receptor, which is used as an estrogen receptor-positive 
breast anti-cancer drug that blocks cell growth and induces apoptosis. However, some studies 
have revealed that tamoxifen induces apoptosis even in estrogen receptor-negative cancer cells. 
We focused on ridaifen-B (RID-B), a novel tamoxifen derivative, which induces apoptosis 
stronger than tamoxifen. Interestingly, RID-B has cytotoxicity against estrogen negative 
leukemia cell line, Jurkat. Thus, RID-B induces cell death in a different pathway apart from 
estrogen receptor. However, the mechanisms of RID-B-induced cell death remain unclear. In 
this study, we investigated anti-cancer activity against Jurkat using tamoxifen and the ridaifen 
analogs, RID-B, RID-G and RID-H. The effects of tamoxifen, RID-B, RID-G and RID-H 
against Jurkat were determined by MTT assay. To evaluate whether RID-B, G and H are able 
to induce apoptosis, DNA fragmentation was analyzed by agarose gel electrophoresis and 
cleavage of caspase by western blot. The time dependent phosphorylation of cell survived 
pathways were determined by western blot analysis. In this study, we found that RID-B, G and 
H decrease cells viability more than tamoxifen. In addition, RID-B, G and H induced apoptosis 
through caspase-3. To investigate their mechanisms of anti-cancer activity, we evaluated 
MAPK pathway, which regulates proliferation and apoptosis. RID-B inhibited phosphorylation 
of ERK specifically. Blocking dephosphorylation of ERK by RID-B cancelled RID-B induced 
cell death. RID-G also inhibited phosphorylation of ERK and phosphorylated p38. RID-H 
induced phosphorylation of p38.Tamoxifen did not change in the MAPK pathways. In 
conclusion, we demonstrated that RID-B, G and H have anti-tumor activity in a different way 
from tamoxifen. Furthermore, we suggested that RID-B inhibits ERK specifically and induces 
apoptosis.  
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Tamoxifen (TAM) is used widely as a breast cancer drug which shows anti-cancer activity as 
an antagonist of estrogen receptor (ER). However, several studies revealed TAM also induces 
apoptosis in ER negative cells. In the previous study, ridaifen-B (RID-B), a tamoxifen 
derivative, induced cytotoxicity at a lower concentration than TAM and provoked apoptosis in 
ER negative cells. Several studies reported that mutation of Ras and Raf activates MAPK/PI3K 
pathway in colorectal cancer. Due to these mutations, current anti-cancer drugs targeting EGFR 
upstream of Ras have limited efficacy in colorectal cancer cells. In this study, we examined 
whether RID-B is effective to Ras-mutated colorectal cancer cells. We investigated the 
cytotoxicity of RID-B to human colorectal cell line HT-29 (Ras-wild-type) and HCT-116 (Ras-
mutation type) by MTT assay. To investigate whether RID-B induces cell death to colorectal 
cancer cells, DNA fragmentation was analyzed using flow cytometer. We also examined 
changes in levels of phosphorylated Ras/Raf/MAPK/PI3K proteins by Western blotting 
Results and Conclusions: RID-B decreased cell viability to HT-29 and HCT-116 in a 
concentration dependent manner. Also, RID-B increased DNA fragmentation to both cells. p-
Raf, p-MEK, p-ERK and p-Akt level were attenuated by RID-B in HT-29 and HCT-116. In 
conclusion, RID-B induced cell death regardless of the presence or absence of Ras mutation. 
Moreover, we suggested that RID-B-induced cell death was involved in ERK pathway and 
PI3K/Akt pathway. 

Keywords: cell death, colorectal cancer, ERK  
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Human T-cell leukemia virus type-1 (HTLV-1) is known to cause a type of cancer, referred to 
as adult T-cell leukemia (ATL), and a demyelinating disease called HTLV-1 associated 
myelopathy/tropical spastic paraparesis (HAM/TSP). HTLV-1-infected T cells have been 
hypothesized to contribute to the development of these disorders, although the precise 
mechanisms are not well understood. The HTLV-1 provirus possesses structural and enzymatic 
proteins typical of all retroviruses (i.e., gag, pol, env) and LTR on both ends. HTLV-1 bZIP 
factor (HBZ) gene was identified as a gene transcript from the 3’-LTR in a pX region. Notably, 
HBZ is consistently expressed in all ATL cells, suggesting that HBZ appear to promote the 
development of ATL. In this study, we searched for cellular factors that interacted with HBZ 
by yeast two-hybrid screening system. This approach identified PICT1, also known as 
GLTSCR2, which has been reported as a regulator of the tumor suppressor p53. Interaction 
between HBZ and PICT1 were confirmed in mammalian cells by co-immunoprecipitation (Co-
IP) assay. C-terminal domain of PICT1 bound to the central domain of HBZ. The molecular 
interaction of HBZ with PICT1 might alter the mutual subcellular localization. Thus, we 
examined the subcellular distribution of HBZ and PICT1 in transiently transfected HEK-293T 
cells. As previously reported, GFP-HBZ localized to the nucleus as granular speckles. 
However, when GFP-HBZ and mCherry-PICT1 were co-expressed, GFP-HBZ no longer 
formed speckles but was accumulated in the nucleoli together with mCherry-PICT1, but not 
deleted mutant of PICT1, suggesting that a physical interaction with PICT1 alters the 
distribution of HBZ. When in cells were treated with genotoxic reagents including 5-FU, HBZ 
promotes the stability of PICT1. Production of HBZ in cells resulted in an increase in the 
association of ribosomal protein like 11 (RPL11) with PICT1, and then decreased in the amount 
of RPL11/MDM2 complex by treatment with 5-FU-dependent. Our current study is focused 
on understanding the molecular significance by which the interaction between HBZ and PICT1 
regulates the p53 pathway.  
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The RING-type E3 ubiquitin ligase MDM2 possesses function as negative regulator for p53 by 
promoting its ubiquitin-dependent degradation and by binding the transactivation domain of 
p53, thereby functioning oncoprotein. To clarify further insight into the significant of MDM2 
function, we searched for novel MDM2-binding proteins by using yeast two-hybrid screen and 
identified Sin3 associated protein 18 (SAP18), which is one of the new MDM2-biding partner. 
MDM2 binds to SAP18 in mammalian cells and the middle domain of MDM2 was identified 
by GST pull-down assay as an interaction region. When overproducing of SAP18 in cells 
dramatically inhibited the association MDM2 with p53 and then ubiquitinated form of p53 was 
reduced, suggesting that SAP18 may be regulated the stability of p53 through the dissociation 
with MDM2. Furthermore, we examined whether SAP18 is the substrate for MDM2. As a 
result, in cells overproducing MDM2 results in enhanced poly-ubiquitinated form of SAP18 
compared with the control. Since the ability of MDM2 to promote self-ubiquitination and 
degradation possesses, we next explored the likelihood of the functional blocker of SAP18 for 
MDM2. Ubiquitinated form of MDM2 markedly reduced by co-producing SAP18 in cells, 
indicating that SAP18 may have prevented ubiquitination and degradation of MDM2. Our 
current study is focused on understanding the molecular significance by which the interaction 
between SAP18 and MDM2 regulates the p53 pathway. Especially, moderate MDM2 
accumulation caused by SAP18 may have an effect on tumorigenesis such as proliferation and 
immortalization. Further experiments will be needed to experiment this possibility.  
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The estrogen receptor a (ERa)-regulated enhancers characterization in breast cancer 
transcriptional program and the molecular mechanisms underlying the repressive functions of 
glucocorticoid receptors (GRs) in ERa regulated breast cancer development remain poorly 
understood. Here I analyze and integrate the ChIP-seqs/GRO-seq sequencing data to study the 
genome-wide characterization of ERa-regulated enhancers and report the repressive role of GR 
on these enhancers and their cognate target genes by inhibiting binding of MegaTrans complex. 
GR-SUMOlation plays the role of leading stable trans-recruitment of the GR-N-CoR/SMRT-
HDAC3 co-repressor complex on these enhancers. Together, these results delineate active 
enhancers in a transcriptional program and uncover a mechanism that DNA-binding nuclear 
receptors recruitment in trans act effectively repressive role in regulation of target enhancers' 
biological function, with clear implications for breast cancer and other diseases. 
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Curcumin is a naturally phenolic compound found in the root of Curcuma longa. Structural 
modifications through synthesis of curcumin analogues demonstrated significant growth-
suppressive effect on prostate cancer cells. Our preliminary data on the cytotoxicity and 
apoptosis showed that diarylpentanoid (MS17), a curcumin analogue, was able to demonstrate 
anti-proliferative effect and induce apoptosis in PC-3, an androgen-independent prostate cancer 
(AIPC) cells. However, the mechanism underlying this effect has not been determined, 
therefore, the aim of the present study was to identify differentially expressed genes (DEGs) in 
PC-3 following 15µM MS17 treatment for 24 hours. These genes will be analysed against 
molecular functions and biological pathways. Gene expression profile was performed using 
Agilent SurePrint G3 Human gene expression array. We identified 81 significant (p<0.05) 
DEGs, 37 up- and 44 down-regulated genes in response to MS17 treatment. Data analysis 
revealed that these genes were found to play crucial roles in cellular function. The up-regulated 
genes were associated with apoptosis, binding activity, cell cycle, chromosomal organisation, 
cytoskeletal organisation, metabolic process, protein folding, protein kinase activity, regulation 
of transcription, signal transduction and transporter activity. However, down-regulated genes 
were mainly associated with cell adhesion, cell cycle, cytoskeletal organisation, DNA repair, 
DNA replication, oxidoreductase activity, regulation of transcription, signal transduction 
activity and transporter activity. Pathways significantly modulated by MS17 were GADD45 
Signaling, Mitotic Roles of Polo-Like Kinase, p53 Signaling, Ovarian Cancer Signaling and 
Cell Cycle: G2/M DNA Damage Checkpoint Regulation. These findings suggest that MS17 
may exhibit its anticancer activities through growth inhibition and induction of apoptosis on 
prostate cancer cells by modulating multiple genes and molecular pathways. The findings 
above may lay the foundation for mechanistic study and development of AIPC targeted therapy. 
 
Keywords: Prostate cancer, androgen-independent, gene expression profiling, diarylpentanoid, 
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Thymomas and thymic carcinoma are two different types of rare tumors commonly classify 
together as thymic epithelial tumors (TET) that is rare and more aggressive in children. Patients 
with thymoma also have a tendency for multiple local recurrences with later systemic 
metastases. Not much is known about the TET biology to the extent of dysregulation present 
in its transcriptional regulatory networks. We hypothesized interactions between coding and 
non-coding RNA plays important role in the pathogenesis of TET. In this study, we utilized 
111 TET patients having both high-throughput miRNA-sequencing and RNA-sequencing data 
together with complete clinical data from The Cancer Genome Atlas (TCGA) to assess the 
transcriptional regulatory network between coding and non-coding RNAs using computational 
biology approach. We performed differentially expressed genes (DGE) analysis for all miRNA, 
mRNA and lncRNA and identified candidate genes. These DEGs were subsequently uploaded 
to the network analysis software. LncRNA-miRNA-mRNA interaction network for TET was 
predicted and constructed. Few network nodes were identified and further in-depth analysis 
into the pathways showed the involvement of canonical and non-canonical pathways in cancer. 
This network of data integration will hopefully aid in understanding the mechanism of TET at 
the systems level. Future validation of selected candidate network hub will be later performed 
using in vitro functional genomics approach. 
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The hypoxia-inducible factors (HIF) are the primary mediators for cellular oxygen sensing. 
Under normoxia, HIF-α protein is post-translationally hydroxylated by members of the prolyl 
hydroxylase domain (PHD) family and undergoes proteasomal degradation. Under oxygen 
deprivation, HIF-α protein are stabilised due to the inhibition of the PHDs, dimerised with HIF-
1β and transcriptionally activates hundreds of target genes, including those involved in 
angiogenesis, glycolysis and erythropoiesis and other adaptive processes. Several PHD 
inhibitors have now entered late stage clinical trials for anaemic treatment, whereby the 
upregulation of HIF by these inhibitors has been shown to augment erythropoietin production 
and improve the clinical outcomes of patients. However, in cancer, hypoxia and thus, the 
activation of HIF is a common feature. A hypoxic microenvironment within the tumour has 
been postulated to be responsible for the promotion of secondary genetic alterations and 
angiogenic stimulation, leading to a more aggressive cell phenotype and malignant progression. 
There is a strong correlation between elevated levels of HIF and tumour metastasis, 
angiogenesis, poor patient prognosis as well as tumour resistance therapy. On the other hand, 
there are also several studies showing that HIF-α induction inhibits tumour growth and 
invasiveness. Indeed, HIF-1 and/or hypoxia have been shown to be either pro- or anti-
proliferative, according to the cell type and experimental conditions. Whether PHD inhibitors 
enhances tumorigenesis via HIF activation is unknown, and hence the impact of HIF-1 
activation on tumour-initiating potential on selected cancer cell lines was investigated using 
cell proliferation and wound-healing assays. Our results suggest that hypoxia-mimicking 
agents have differential effects on the proliferation and migration rate of breast cancer (MCF7 
and MDA-MB-231) and lung cancer cells (A549). As hypoxic stress often arises as a 
consequence of the expansion of solid tumours by cancer cell proliferation and metastasis, our 
study will pave way towards a better understanding of the role of HIF in hypoxic control of 
cell growth and death in these different types of cancer.  
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DIFFERENTIAL EXPRESSION OF GENES RELATED TO INDICAN 
METABOLISM IN Polygonum tinctorium LEAVES 

 
SHINTARO INOUE1, RIHITO MORITA1, KAZUO ISHII2 & YOSHIKO MINAMI1* 
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2Biostatistics Center, Kurume University, 67 Asahi-machi, Kurume, 8300011 Fukuoka, Japan 

 
*Corresponding author: minami@dbc.ous.ac.jp 

 
Polygonum tinctorium is a plant cultivated to produce a blue dye called indigo. Vacuoles in P. 
tinctorium leaves store the secondary metabolites indican as an indigo precursor. Previously, 
we elucidated the mechanisms of indigo production in P. tinctorium; i.e., the release of indoxyl 
by the endogenous beta-D-glucosidase and oxidation by air changes indican to indigo. Indigo 
production occurs only via the cell lysis due to physical wounds, disease, or attack by insects 
or fungi. Young leaves (e.g., first leaves), which are more important for plant growth, contain 
larger amounts of indican than more mature leaves (e.g., second leaves). Hence, we predict that 
indican contributes to defenses against invaders.The details of the indican synthesis pathway 
are unclear, except for the function of PtIGS, an indican synthase that uses UDP-glucose and 
indoxyl as substrates. Indoxyl is produced by hydroxylation of indole; however, the enzymes 
involved in the reaction, such as CYP or monooxygenase, have not yet been identified. Here, 
we performed differential transcriptome analysis of first and second leaves that show 
differential expression of ptIGS. Using a total of 45.98 M (first leaves) and 45.83 M (second 
leaves) clean reads, de novo assembly was performed. This resulted in 86,022 and 80,303 
unigenes in first and second leaves, respectively. Annotation of unigenes was then performed 
using several databases (NR, NT, GO, KOG, KEGG, SwissProt and InterPro). Based on the 
gene expression level, differential expression genes (DEGs) between first and second leaves 
were identified. In second leaves, 9,241 and 3,472 DEGs were down-regulated and up-
regulated, respectively. Among unigenes, we found some CYPs whose expression was down-
regulated in second leaves. Furthermore, beta-D-glucosidase functioned as an indican 
degradation enzyme was down-regulated in second leaves. In addition to these genes, the 
down-regulated expression of some proteins that were candidates of indican synthesis pathway 
was also found. These results were further confirmed by qPCR. In this presentation, we suggest 
members of the indican synthetic pathway, including transporters, and predict the whole 
metabolism.  
 
Keywords: indican, indigo, secondary metabolism, transcriptomics 
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MOLECULAR INSIGHT INTO SULFATE ASSIMILATION IN DURIAN FRUITS 
REVEALED BY THE INTEGRATION OF METABOLOME AND 

TRANSCRIPTOME ANALYSES  
 

PINNAPAT PINSORN1, AKIRA OIKAWA2,3, MUTSUMI WATANABE4, RAINER 
HOEFGEN4, & SUPAART SIRIKANTARAMAS1,5* 
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10330, Thailand 
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5Omics Sciences and Bioinformatics Center, Chulalongkorn University, Bangkok 10330,  

Thailand 
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Durian (Durio zibethinus M.) is an important fruit crop in Thailand as well as in Southeast 
Asia. It actively produces the infamous sulfur-containing odor during ripening. Sulfate 
assimilation in plants is very important for the sulfur cycle in many organisms. How sulfate is 
transported from roots to shoots has been extensively studied. However, sulfate assimilation in 
a fruit remains elusive. In this study, the integration of metabolomics using CE-TOF/MS and 
transcriptomics using de novo RNA-seq assembly was performed to reveal metabolic changes 
involved in sulfur metabolism in durian fruit. Metabolome and transcriptome data validated by 
real-time RT-qPCR analysis showed that the expression level of genes involved in sulfur 
metabolism is concurred with the reduced sulfate ion content in placenta and the up-
accumulation of sulfur metabolism-related metabolites in pulps, suggesting that sulfate was 
assimilated into organic compounds during fruit ripening. Remarkably, the high level of γ-
glutamylcysteine was found at unripe stage implying that this metabolite might act as a sulfur 
storage form in the fruit. Using these data, we proposed a model showing sulfur assimilation 
in the durian fruits. Our findings reveal the understanding of sulfur assimilation in the fruit and 
further provide basic information to assist durian fruits quality improvements through 
molecular breeding. 
 
Keywords: Durian, Durio zibethinus, sulfur metabolism, γ-Glutamylcysteine, ripening 
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HIGH EFFICIENCY DEGRADATION OF CRUDE OIL BY Aspergillus sp. MM1 
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SENEVIRATNE G4 & JAYASENA SMT1* 
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3 Department of Chemistry, Faculty of Science, University of Colombo, Sri Lanka 

4 National Institute of Fundamental Studies, Hantana Road, Kandy, Sri Lanka 
 

 * Corresponding author: sharmila@bmb.cmb.ac.lk 
 
The challenging aspects in the bioremediation of crude oil are the rate of removal and the 
complete degradation. Crude oil is a complex mixture of a variety of aliphatic and aromatic 
hydrocarbons. This study investigated the degradation of the aliphatic components of crude oil 
in liquid cultures by Aspergillus sp. MM1. Aspergillus sp. MM1 (GenBank accession no. 
MH503926) [1] was grown in minimal medium (Bushnell and Haas) with 1% sterile crude oil 
as sole source of carbon, for 7 days at 30 °C in static conditions. All assays were conducted in 
duplicate with controls (a control without carbon source and a control without microbial 
inoculum) where necessary. At the end of 7 days of incubation, residual oil was extracted in to 
dichloromethane (1:1) and analysed by gas chromatography / mass spectrometry (GC / MS). 
After 7 days, the control without microbial inoculum, the total ionic current (TIC) spectrum 
showed 20 different prominent peaks of straight chain alkanes (C12 to C31) and less prominent 
peaks for the branched alkanes pristine (Pr) and phytane (Py). No peaks were detected for 
straight chain alkanes (C12 - C31) and branched alkane, Pr in the TIC spectrums for the cultures 
of Aspergillus sp. MM1 incubation indicating their complete removal in 7 days. Branched 
alkane, Py indicated 52.075±7.61 % removal within 7 days. Aspergillus sp. MM1 is thus a 
highly efficient strain that addresses the challenges of low rates of degradation and incomplete 
removal of contaminants in bioremediation in crude oil. 
 
Keywords: Crude oil, alkanes, Aspergillus, Bioremediation, GC/MS 
 
References: 1. Perera, M., Wijayarathna, D., Wijesundera, S., Chinthaka, M., Seneviratne, G. 
and Jayasena, S. Biofilm mediated synergistic degradation of hexadecane by a naturally formed 
community comprising Aspergillus flavus complex and Bacillus cereus group (2019).  BMC 
Microbiology, 19:84. https://doi.org/10.1186/s12866-019-1460-4 
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Cordyceps militaris, an important kind of medicinal fungi belonging to the Ascomycota, is 
commonly used both in Chinese medicine and food ingredient. People are used to preparing it 
by boiling water to serve as a healthy soup. Recent studies have shown that C. militaris has 
various beneficial effects, including anti-tumor/anti-cancer, anti-inflammatory, anti-diabetic 
anti-fatigue, anti-angiogenetic, anti-oxidant/anti-aging, nephroprotective and hepatoprotective 
effects. C. militaris is one of the most popular research objects of pharmacology since 
numerous bioactive constituents, such as cordycepin, polysaccharides, ergosterol, mannitol, 
and adenosine, have been found. However, mycelia of C. militaris from submerged culture, 
but not fruiting body of it, were used in a lot of studies. In this study, we would like to figure 
out whether fruiting body has better beneficial effects, so we try to use cooked rice to grow C. 
militaris. The fruiting body of rice-cultured C. militaris was then extracted by boiling water or 
ethanol to prepare the water extracts of C. militaris (WECm) and the ethanol extracts of C. 
militaris (EECm). Experimental results demonstrated WECm possessed a better nutraceutical 
effect in free radical scavenging activity and total reducing power than EECm possessed, which 
should be contributed from phenolics since analyses showed WECm has higher content of total 
phenolics than WECm has, and both have very low content of total flavonoids. These data also 
suggested that extracts from fruiting body of C. militaris had better anti-free radical and anti-
oxidant activities than the extract from mycelia of C. militaris. It suggested the method by 
boiling water extraction of fruiting body is the best way to prepare nutraceutical products of C. 
militaris. Further experiments on the assay of alpha-glucosidase and tyrosinase showed that 
both WECm and EECm had inhibitory effects against alpha-glucosidase and tyrosinase, but 
the activities were not high. According to the previous studies, the antihyperglycemic effect is 
suggested to contribute from the soluble polysaccharide of the extracts. Analyses for more 
functional effects are still undergoing to know whether they possess activities against xanthine 
oxidase, anti-hypertension and anti-virus. 
 
Keywords: Cordyceps militaris, rice-cultured, fruiting body, nutraceutical effects, alpha-

glucosidase, tyrosinase 
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 The rising levels of antibiotic resistance of pathogenic bacteria enforced the efforts of 
scientists to look for new antibacterial substances from several natural sources such as 
microalgae. These organisms of photosynthetic group represented by wide number of species 
that are living in different ecological habitats. To survive in a competitive environment, they 
have developed adaptive and defensive methods, including the synthesis of compounds from 
different metabolic pathways, possessing antibacterial activity. This study thus aimed to the 
examine antibacterial activity from the green microalgae culture of Chlorella (UKM8) isolate 
against several bacterial strains. UKM8 culture and supernatant were screened for the 
antibacterial activity using well and disc diffusion methods.  were extracted and screened for 
their antibacterial activity using well and disc diffusion method in Mueller Hinton agar medium 
(MHA). UKM8 supernatant did not show antibacterial activity, indicating no extracellular 
antibacterial compounds released in to the culture. The pellet exhibited antibacterial activity in 
few bacterial strains using well diffusion method, put active against all in disc diffusion 
method. Gram-positive bacteria were more susceptible than Gram-negative bacteria. As 
conclusion, antibacterial active compounds are available in the pellet of microalgae culture. 
Further studies are required to reveal the chemical structure of these active substances. 
 
Keywords: Green microalgae, pellet extract, antibacterial activity, disc diffusion, well 

diffusion 
 
 
 


