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ABSTRACT 

 

A revolution in medicine is being enabled by the exponential improvement of two 

of this century’s most disruptive technologies: genome sequencing and cloud 

computing. In combination these technologies are enabling the rapid development 

and deployment of medical diagnostics such as non-invasive prenatal testing and 

liquid biopsy - both until recently quite unimaginable. Sequencing–based clinical 

diagnostics such as these are inverting the traditional order of genomics research: 

instead of starting by sequencing large populations for research, sequencing is 

being used first for patient diagnostics and then the resulting data accumulated for 

research. This inversion has the advantage of proving patients with immediate 

help, while still providing research results can be used to improve both existing 

diagnostics and develop new ones. Furthermore, with the recent invention of 

accessible gene editing chemistries such as CRISPR/Cas9, genomic databases are 

becoming even more valuable as the development cycle from marker discovery to 

therapy becomes shorter. In this talk I will describe how a variety of nations are 

approaching this opportunity, and the potential implications for Malaysia in terms 

of both healthcare and economy opportunity. 
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The Rising Prevalence of Type 2 Diabetes in Malaysia: Where Did We Go 
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ABSTRACT 

 

Like many countries in the Asian region, socio-economic prosperity has led to 

changing disease patterns with an increase in non-communicable diseases (NCD) 

related to lifestyle and diet such as type 2 Diabetes (T2DM). It has been estimated 

that over 2.6 million adults in Malaysia suffer from diabetes with 52.6% of them 

undiagnosed. Meanwhile, there are 1.2 million adults who have already been 

diagnosed and are currently on follow up. In recent years, the prevalence of 

diabetes in Malaysia has grown rapidly from 11.6% in 2006 to 15.2% in 2011. 

This estimated rate is the highest in the Asian region excluding the pacific island 

countries. The latest population-based survey in 2015 that will be published soon 

will report a further increase in prevalence. The impact of diabetes on society is 

substantial. The true economic burden of diabetes should incorporate not just the 

cost to the healthcare system but also economic losses due to loss of productivity, 

and even the wellbeing of patients. And yet, the economic cost to the healthcare 

system alone would be substantial. Although Malaysia has a parallel public and 

private system, the majority of treatment for chronic diseases is provided by the 

public health system which is heavily subsidised by the government. Although the 

Ministry of Health (MOH) has undertaken many programs and activities in the 

prevention and control of NCDs since the 1990s, there are still many gaps that 

exist and needs to be addressed. Unfortunately an effective response would 

require a whole-of-government and whole-of-society approach. An effective 

response goes beyond the MOH. We also need a clearer understanding of the 

behaviours of Malaysians, their perspective on health, values, risk perception of 

NCDs and what is important in their mind, and not just our (healthcare providers’) 

perspective. Involvement of other disciplines not traditionally engaged in 

Malaysia in the health sector is also very crucial, and they include sociologists, 

anthropologists and behavioural scientists. An effective response requires that 

individuals and societies must take more responsibility for their own health, while 

at the same time governments must take strong action to reduce the exposure of 

its population to NCD risk factors through hard policies. 

 



 

 

PLENARY 3 
 

Asia-Pacific Journal of Molecular Medicine 2015, 5 (SUPP 1) 

Abstracts for 6th Regional Conference on Molecular Medicine (RCMM) 

 in Conjunction with 2nd National Conference for Cancer Research 2015 

23-25th October 2015, Sunway Putra Hotel, Kuala Lumpur 

 

 

Economics of Non-Communicable Disease Treatment: Can We Afford To 

Provide Universal Coverage?  

 
Professor Dato’ Dr. Syed Mohamed Aljunid Syed Junid  

 
International Centre for Casemix and Clinical Coding, Universiti Kebangsaan Malaysia 

 

 

ABSTRACT 
 

Universal Health Coverage (UHC) is the new target set by World Health 

Organisation that was endorsed by member states since 2008. The concept entails 

providing access to all individuals and families to good quality of care 

irrespective of their income, social status or residency. While many developing 

countries are trying to achieve this noble objective, it is known fact that nearly 

one billion people in the world could not access health care services because of 

poverty. Nearly 150 million people worldwide are subjected to financial 

catastrophe annually when they utilise health services and as high as 100 million 

people were pushed to below poverty line because of their health expenditure. 

One of the major obstacles to achieve UHC is lack of sustainable health financing 

and continuing rise in health care cost.  Rise in the prevalence of chronic non-

communicable diseases such as cancers, chronic respiratory diseases, ischaemic 

heart disease and diabetes mellitus are major contributory factor to the escalation 

of health care cost. Developing countries are the ones that will suffer most since it 

is estimated that by 2030, more than two-thirds of deaths due to NCD will occur 

in these countries.  Researchers tracking the achievement of UHC in the world 

used three important indicators: the population coverage, the level of financial 

risk protection and the extend of services coverage. With the Economists 

Declaration of UHC in 2014 and the recent 12.12.12 UN Resolution, we should 

now shift the question of whether or not we can achieve UHC to how best we can 

mobilise all available resources towards UHC. The other important aspect is, for 

countries that have declared they have achieved UHC, how can these countries 

continue sustaining it given the fact that the health care needs of the populations 

keep evolving. It is understood that people-centred and integrated health services 

is critical in reaching UHC but how national policy makers interpreted this into 

practice is the main challenge facing most developing countries nowadays.  
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ABSTRACT 
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ABSTRACT 

 

To bring the predicted benefits of genomics to NHS patients is why the Prime 

Minister launched the 100,000 Genomes Project in late 2012. The project is 

delivered by Genomics England, a company wholly owned and funded by the 

Department of Health The project will sequence 100,000 whole genomes from 

NHS patients by 2017. Its four main aims are; to create an ethical and transparent 

programme based on consent; to bring benefit to patients and set up a genomic 

medicine service for the NHS; to enable new scientific discovery and medical 

insights; and to kick start the development of a UK genomics industry. The 

project focuses on patients with a rare disease and their families and patients with 

cancer. This talk will describe the architecture of the project; its partners in 

healthcare, research and industry; the repertoire of diseases currently covered; the 

data collection and analysis strategies and likely outcomes; and a review of 

progress to date. 
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Inflammation and Gastric Cancers 
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ABSTRACT 
 

Helicobacter pylori (H. pylori) infection is an established risk factor for gastric 

cancer. In 1994, IARC labelled H. pylori as a group I (definite) carcinogen, 

which was further confirmed in 2012. According to IARC, 78% of all gastric 

cancer and 89% of distal gastric cancer are associated with H. pylori infection (1). 

Thus, H. pylori infection has been quoted as one of the best examples linking 

inflammation to cancer. Indeed, a number of papers on both virulence factors of 

H. pylori and inflammatory reactions of the host have been published for 

explaining the mechanisms linking H. pylori infection and gastric carcinogenesis. 

For example, genes encoded in the cag pathogenicity island of H. pylori are 

involved in more virulent phenotypes of H. pylori, causing higher inflammation in 

animal models and hence facilitating carcinogenesis in the stomach. Aggressive 

inflammation caused by virulent strains of H. pylori provokes more intense 

inflammatory responses which predispose gastric mucosal epithelium to oxidative 

and nitrodergic radicals that can cause genotoxic damages. Host genetic factors 

such as genetic polymorphisms on inflammatory cytokine genes are also known 

to affect the risk of gastric cancer via modulating the inflammatory reaction.  

After a long-standing inflammation, genetic and epigenetic changes accumulate 

and culminate in carcinogenesis. It must be remembered, however, these changes 

have to take place in progenitor cells that give rise to tumor cells. Recent evidence 

showed that H. pylori can reside deep in the gastric pit where progenitor cells 

locate, thus strengthening the H. pylori infection to genetic transformation of 

progenitors. Despite of all these compelling evidence that indicate the criminal 

role of H. pylori on gastric carcinogenesis, many questions remain to be 

answered. For example, why do patients with H. pylori-positive duodenal ulcer 

rarely develop gastric cancer?  Why are gastric cancer incidence and mortality 

very low in countries in South-Eastern Asia or Africa despite of high infection 

rate of H. pylori (so-called Asian or African enigma)? To address these questions, 

we probably need to consider other factors, such as gastric acid and other bacterial 

species present in the stomach. It may be possible to account for the gastric 

carcinogenesis by elucidating the roles of these hitherto neglected bacteria which 

can still cause residual inflammation after eradication of H. pylori, which is also 

instrumental to plan for more efficient strategy to prevent gastric cancer. 
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ABSTRACT 

 

The prevalence of NCDs is reaching epidemic proportions with the chronic 

diseases accounting for majority of deaths, years of life lost due to disability 

(YLDs) and disability adjusted life years (DALYs). They are not merely an issue 

plaguing the developed countries, but affecting the developing countries alike. We 

should not only focus on current magnitude of the problem but focus on the future 

projections as well, which are alarming and warrant urgent attention. It is 

projected that Singapore would be home to about a million diabetics by 2050 if 

the current trends continue. Not only is the prevalence of NCDs increasing over 

the years, but also the risk factors contributing to this epidemic. Aging is one of 

the factors driving the rise in diabetes prevalence along with other modifiable risk 

factors like obesity. Therefore, the approach to tackling NCDs should be a 

multifaceted one based on a systems perspective. Singapore has adopted this 

strategy and is working towards strengthening its prevention efforts. This can be 

illustrated by programmes like Healthy living Masterplan (HLMP) and Total 

Workplace Safety and Health Programme (TWSH). Moving forward, we should 

also work towards adopting a new model of care for diabetics, based on principles 

of bundled payments, standardised clinical pathways, new strategies and 

emphasising the importance of primary care. 
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ABSTRACT 
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ABSTRACT 

 
Early-stage, well differentiated endometrioid endometrial carcinomas usually retain 

expression of estrogen receptors (ER) whereas the advanced stage, poorly differentiated 

tumors often lack these receptors. Studies have shown that the absence of ER expression 

is correlated with poor survival but the mechanisms of loss of expression of ER in 

endometrioid endometrial cancers are not well-defined. Common functional 

polymorphisms in the ER gene may have an influence on an individual’s predisposition 

to endometrial cancer; however these individually published results are inconclusive. The 

aims of this study were to identify genetic variations in coding regions of ER-positive and 

ER-negative endometrioid endometrial cancer patients’ exomes, to elucidate molecular 

mechanisms of estrogen receptor loss of expression in endometrioid endometrial 

adenocarcinoma and to identify druggable alterations in this cancer. Twelve 

histologically confirmed endometrioid endometrial cancer patients with either ER-

positive or ER-negative hormone receptor status were identified from our cancer tissue 

bank. Whole exome sequencing was performed using the Ion Proton Sequencer. In 

addition to detecting alterations in genes in endometrial cancer which have been 

published, we also identified additional altered genes. ARID1A alterations are more 

common in ER-negative subtype while PTEN alterations are more common in ER-

positive endometrioid endometrial adenocarcinoma. Focusing on estrogen signaling 

pathway, 184 nonsynonymous alterations were identified in 61 genes involved in the 

pathway. Notably, we discovered frequent PELP1 nonsynonymous alterations in ER-

negative endometrioid endometrial cancer (n=5, 83%). When we matched the alterations 

against the DrugBank database, we identified 81 potentially druggable alterations in 29 

genes including several kinases (AKT1, ABL1, CMPK1, IKBKB, RAF1, LCK, ABL2, 

BRAF, MAPK1 and SRC). In conclusion, understanding the genetic changes underlying 

cancer development or progression in different molecular subtypes of endometrioid 

endometrial cancer is imperative as these insights might improve diagnostic tools for the 

disease and prediction of prognosis, thus will lead to the discovery of novel and superior 

treatment options for patients. 
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ABSTRACT 

 

Tumour-associated antigens (TAAs) recognised by the immune system of patients 

may represent not only biomarkers for improved diagnosis and/or prognosis but 

also targets for improved treatment options. The study of such molecules is of 

particular importance in some hematological malignancies such as Diffuse Large 

B Cell Lymphoma (DLBCL), Mantle Cell Lymphoma (MCL) and T/NK cell 

Lymphomas where, depite improved treatment modalities, a significant number of 

patients still die of their disease. Here, we will discuss the importance of 

understanding how the immune system interacts with tumours through recogntion 

of TAAs and how such information is relevant in designing novel therapeutic 

interventions to Tumours. We will highlight the research carried out previously by 

the author and his colleagues at the Nuffield Department of Clinical Labopratory 

Sciences (University of Oxford) to show that a better understanding of the 

immune response to these proteins and how to harness such a potential can open 

up avenues for improved treatment, diagnosis as well as prognosis in patients with 

hematological malignancies.  We will summarise the studies carried out 

investigating the immune repsonse to the  ALK (Anaplastic Lymphoma Kinase) 

protein in ALCL (Anaplastic Large Cell Lymphoma) patients and to the PASD1 

protein in DLBCL patients and the relevance of our findings in designing 

improved Vaccine approaches to target hematological tumours. 
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ABSTRACT 
 

Familial Hypercholesterolemia (FH) is an autosomal dominant disease involving 

lipid metabolism. It is characterized by increased low density lipoprotein 

cholesterol (LDL-C) which can cause atherosclerosis at early age. Mutations in 

LDLR, APOB, PSCK9 and LDLRAP1 have been identified in patients with 

definite FH, yet a large number are undiagnosed, thus suggesting the presence of 

other genes involved in the disease. FH mutations in Malays are largely unknown, 

as compared to the Western population. The aim of this study was to identify 

prevalent variants in Malay FH patients, as well as to detect previously non-

implicated FH-causing genes. Exomes of 25 unrelated patients with high LDL-C 

(>7.5 mmol/L) and 25 unrelated low LDL-C individuals (<2 mmol/L) were 

sequenced using Ion Proton System. Sheared DNA was subjected to the 

TargetSeq protocol for library preparation and exome enrichment. Enriched 

libraries were sequenced on the Ion Proton platform using the PI chip, as single-

end 150-200bp reads. For each sequencing run on the Ion Proton, the Torrent 

Suite (version 4.0.2) was used for quality control metrics. All variants were 

annotated and filtered using ANNOVAR. Variants were cross-referenced against 

the publicly available databases of dbSNP, 1000 Genomes Project and the Exome 

Sequencing Project. Four non-synonymous SNVs were detected in APOB; two 

novel and two known. Five novel and two known mutations were detected in the 

LDLR gene including 1 stopgain SNV, 1 frameshift deletion and 5 non-

synonymous SNVs. Two novel frameshift deletion were observed in LDLRAP1. 

Two novel non-synonymous SNVs and a non-frameshift substitution were 

identified in PCSK9. For other previously non-implicated FH genes, mutations 

were observed most in NYNRIN, CELSR2, PARP10, MAF1 and OSBPL7.  

Familial hypercholesterolemia is a multigenic disease that has population-specific 

genotypes. Knowledge on FH variants in the Malay population will assist the 

clinicians for early detection and treatment of patients. 
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ABSTRACT 

 

Prediabetes is a state where one’s blood glucose levels are higher than the normal range on a 

sustained basis but not high enough to be diagnosed with diabetes. Like diabetes, pre-diabetes is 

characterised by insulin resistance and impaired insulin secretion. Prediabetes comprised of either 

impaired fasting glucose (IFG) or impaired glucose tolerance (IGT) or both. Based on the National 

Health & Morbidity Survey 2011 up to 5% of adults above the age of 18 years have impaired 

fasting glucose while the Metabolic Syndrome Study of Malaysia (MSSM) 2009 indicated up to 

20.5 % of adults above the age of 18 years have both IFG and IGT states. The MSSM data also 

showed that a glycated haemoglobin (A1c) level between 5.6-6.2% is consistent with the diagnosis 

of prediabetes. This A1c criteria for diagnosing prediabetes has recently been adopted by the 

revised Clinical Practice Guideline for the Management of Type 2 Diabetes Mellitus (T2DM) 

2015. Prediabetes is an important diagnosis to make as it is associated with two to three times risk 

of developing diabetes but more importantly it has been shown to increase the risk of developing 

cardiovascular disease by up to five times. The rate of conversion from diabetes to prediabetes 

ranges from 8-15% per year and it is highest among women who have a history of gestational 

diabetes. There is also a strong ethnic diversity that influences this rate of progression. Many 

randomised controlled trials of lifestyle intervention have consistently shown that achieving and 

maintaining a healthy body weight through a combination of diet and physical activity reduces the 

risk of T2DM in adults at high risk by between 42% to 67%. Long-term post-intervention follow 

up of three of these major trials continue to provide encouraging results. However, no long-term 

follow-up of drug intervention to prevent diabetes has been reported except for the Diabetes 

Prevention Program Outcomes Study (DPPOS) where metformin continued to show benefit. The 

DPPOS looked at the benefits of returning to normoglycaemia which were achieved at the end of 

the    Diabetes Prevention Program (DPP) study over a subsequent 7-year follow-up.  Those who 

reverted from prediabetes to normoglycaemia had a 50% reduced risk of developing diabetes 

compared to those who remained in the prediabetes state. Even those who reverted transiently to 

normoglycaemia during the DPP study still had a subsequent 25% reduced risk of diabetes. 

Screening for diabetes and pre-diabetes is recommended by most guidelines, although a large 

cohort trial ADDITION revealed that screening for diabetes with post-diagnosis management 

offered no survival benefit over no screening. Thus if screening for diabetes doesn’t improve 

mortality, is there any advantageous in diagnosing and treating prediabetes? In the Chinese Da 

Qing Diabetes Prevention Study, lifestyle intervention resulted in a three and a half year delay in 

developing diabetes and a 50% reduction in severe retinopathy, but no effect on other 

microvascular events. However results on the impact of pre-diabetes management on 

macrovascular outcomes have been equivocal, despite improving the various cardiovascular risk 

factors responsible for macrovascular events. In summary treating prediabetes reduces the 

progression to diabetes, which seems to be a good thing, however, whether this actually reduces 

long-term morbidity and mortality is still unclear. 
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ABSTRACT 

Parkinson’s disease is a late life neurodegenerative disease caused by progressive 

dopaminergic cell loss in the substantia nigra and basal ganglia. The hallmark clinical 

features include bradykinesia, resting tremor, rigidity and postural instability. 

Approximately 1% of people above 60 years of age are affected globally. In the recent 

two decades, there have been major advances in the genetics, pathogenesis and 

therapeutics of PD. There are now 18 PARK gene susceptibility loci identified; of these 6 

are clearly associated with monogenic PD (PARK1/4. PARK2, PARK 6, PARK 8, PARK 

9). Collectively, these genetic mutations only account for 30-50% of familial PD and 3-

5% of sporadic PD. Newer genetic methods using GWAS have identified PD risk factor 

genes, one of which include the glucocerebrosidase (GBA) gene mutation. Published 

genetic studies in the Malaysian PD population are by far limited to LRRK2 gene. 

Unpublished data on GBA gene among the Malay PD population suggests that this gene 

may confer increased susceptibility to PD among the Malays with sporadic PD. 

Pathogenesis of PD is complex, with genetic and environmental interaction triggering 

neurodegenerative process either due to disturbance in the autonomous cell functions 

(ubiquitin-protease system, autophagic-lyzozomal system) which leads to mitophagy or 

autophagy or a non-autonomous cell death e.g. via the spread of  alpha synuclein 

suggestive of a  transmissible protein hypothesis similar to prion disease. Microglial 

activation has also been observed in the brains of PD patients suggesting a link between 

cell death and neuroinflammation in PD.  Despite therapeutic advances in PD, there are 

still no effective neurorestorative or neuroprotective medications that can reverse or slow 

down the progression of PD, partly due to difficulty in delineating the medication effect 

with neuroprotective effect. Recently, the Delayed Start model has been applied in 

clinical trials to address this. So far, PD therapy has been predominantly aimed to manage 

symptoms and complications of therapy. Despite being the gold standard for PD, chronic 

levodopa treatment leads to motor complications and fluctuations (dyskinesia).  More 

recently, the use of newer non-ergot dopamine agonists have been associated with the 

development of impulse control behaviours. Motor fluctuations in PD can be difficult to 

manage. Deep Brain Stimulation using implantable electrodes into the subtantia nigra 

have been effective in managing disabling dyskinesias and fluctuations. Continuous 

apomorphine infusions are also effective is producing continuous dopamine stimulation 

in PD; both therapies are available in Malaysia. In this lecture, I will give an overview of 

all the relevant updates in PD with emphasis on the Malaysian PD landscape. 
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ABSTRACT 

Glioblastoma multiforme (GBM) is a highly aggressive and invasive brain tumour 

that frequently develops resistance to the conventional chemotherapy and 

radiotherapy. It is a heterogenous tumour involving complex genetic alterations 

causing aberrantly dysregulation of signalling pathways. Although many specific 

kinase inhibitors have been developed, only 30% of patients with GBM survived. 

Hence, screening of the human kinome to identify novel therapeutic targets for 

GBM is still warranted to improve patient survival. This study was conducted to 

identify novel kinases as potential targets for GBM therapy. Oncomine meta-

analysis of glioblastoma microarray gene expression datasets identified 113 up-

regulated kinases (p<0.01). In vitro RNAi screens in LN18 and U87MG cells 

identified 20 and 22 positive hits respectively including CDC2, FLT3LG, LAK 

and TLK1 as common hits. Silencing of Tousled-like kinase 1 (TLK1) reduced 

GBM cell viability, clonogenicity and proliferation by inducing S-phase cell cycle 

arrest. In addition, TLK1 inhibition induced apoptosis. Silencing of TLK1 also 

increased sensitisation of the cells towards sub-lethal dose of temozolomide. 

Invasion and migration of GBM cells were also significantly inhibited (p<0.001). 

Interestingly, silencing TLK1 did not cause significant changes towards cell 

viability, apoptosis, invasion and migration in normal human astrocytes. 

Microarray gene expression analysis identified several TLK1 downstream 

pathways including DNA replication, cell cycle, focal adhesion, TGF beta, G1 to 

S cell cycle and integrin-mediated cell adhesion signalling pathways. TLK1 

shRNA suppressed GBM cell xenograft formation and growth in nude mice.  

Subsequent in silico homology modelling of TLK1 and high throughput virtual 

screening of protein-ligand docking identified two potential compounds that bind 

to the catalytic site of TLK1 modelled protein.  
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Challenges of Cervical Cancer Screening: A Case for Malaysia 

 

Professor Dr. Nor Hayati Othman  
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ABSTRACT 

 

Many developing countries, including Malaysia, will need to continue relying on 

pap smear screening because they will not be able to cover their entire female 

adolescent populations with HPV vaccination. The aim of this presentation is  to 

share the challenges Malaysia currently face in screening this cancer; the main 

ones are poor screening coverage and  inadequate number of key personal in  pap 

smear service in the country. Despite Malaysia offering Pap smears for free since 

1995, only less than a third of eligible women to be screened are regularly 

screened.   Women are informed about cervical screening primarily through mass 

media rather than being individually invited. Smears are free of charge if taken in 

public hospitals and clinics, but the waiting times are often long. The health care 

system is unequally dense, with rural states being underserved compared to their 

urban counterparts. If the screening coverage was to increase, a shortage of 

smear-readers would become increasingly apparent. I will share my continuous 

research efforts in overcoming these challenges such as introducing an innovative 

method of detecting precursor cells using FTIR, feasibility of doing HPV 

screening on left over pap samples and cervical self-sampling done by women 

themselves in order to overcome these challenges.  Improving screening coverage 

will remain one of the important strategies for combating cervical cancer in 

Malaysia, coupled with improving awareness and improving screening 

infrastructure. 
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How to Stay Young Naturally: Starting at Molecules and Cells 

 

Professor Dr. Suzana Makpol  

 

Department of Biochemistry, Faculty of Medicine, Universiti Kebangsaan Malaysia Medical Center, Jalan Yaacob Latif, 

Bandar Tun Razak, Cheras, 56000 Kuala Lumpur 

 

ABSTRACT 

 

Ageing is associated with the gradual decline in the performance of organ systems, resulting in the 

loss of reserve capacity, leading to an increased chance of death. Current research focusses on how 

to stay young by delaying ageing and increasing life span. The in vitro ageing of human diploid 

fibroblasts (HDFs) is the experimental model for cellular ageing. Human diploid fibroblasts have a 

limited ability to divide when cultured in vitro and will enter a state of cellular ageing or cellular 

senescence characterized by cell growth arrest. In our study, we identified the molecular changes 

that occur with ageing in HDFs and determined the molecular mechanisms of natural compounds 

in delaying cellular ageing. Primary HDFs were cultured until it reached cellular ageing. 

Treatment with tocotrienol-rich fraction, Chlorella vulgaris and Piper betle was carried out to 

evaluate their molecular effects on cellular ageing. Our results showed that when cells aged, there 

were changes in cells morphology, decreased in telomere length and telomerase activity, increased 

senescence-associated β-galactosidase activity, altered gene expression pattern and changes in cell 

cycle profile. Tocotrienol-rich fraction, Chlorella vulgaris and Piper betle were found to protect 

against cellular ageing by compensating the role of antioxidant enzymes, reducing damaged DNA 

and reversing cell cycle arrest while tocotrienol restored telomere length and telomerase activity. 

Tocotrienol-rich fraction and tocopherol were found to enhance collagen synthesis and inhibit 

collagen degradation besides inhibiting melanogenesis. Differential gene expression studies 

revealed that tocotrienol modulated biological processes in senescent HDFs such as negative 

regulation of tumor necrosis factor production and negative regulation of interleukin-6 production, 

cell redox homeostasis process, negative regulation of caspase activity and response to stress, 

endoplasmic reticulum unfolded protein response and protein transport. Currently, emerging 

evidence highlighted the implication of microRNAs as a posttranscriptional regulator in ageing. 

Several senescence-associated microRNAs (SA-miRNAs) were found to be differentially 

expressed during cellular ageing. Our data showed significant up regulation of miR-24 and miR-

34a and down regulation of miR-20a and miR-449a in senescent HDFs. Tocotrienol-rich fraction 

reduced miR-34a expression in senescent HDFs and increased miR-20a expression in young 

HDFs and increased miR-449a expression in both young and senescent HDFs. Increased 

expression of miR-34a reduced the expression of CDK4, thus tocotrienol-rich fraction inhibition 

on miR-34a expression relieved its inhibition on CDK4 gene expression for cell cycle progression. 

In conclusion, several targets are available in delaying ageing by using natural compounds such as 

modulation of senescence-associated microRNAs and their target genes and proteins that are 

involved in the regulation of cell cycle and biological processes. 
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Nutrition and Neurodegenerative Diseases  
 

Professor Dr. Suzana Shahar 
 

 Centre of Community Rehabilitation and Aging, School of Healthcare Sciences, Universiti Kebangsaan Malaysia, 50300 
Kuala Lumpur 

 

ABSTRACT 
 

Aging is a major risk factor for neurodegenerative diseases including Alzheimer’s 

disease.  Dating back to prehistoric times, the evolutions of human ageing and 

longevity have changes dramatically over the past 400 years, and this 

phenomenon is expected to change in the immediate future, with human ageing is 

a complex process influenced by multiple interacting factors including genetics, 

biology, and behaviour, physical, social and psychological aspects of the human 

environment and lifestyle, of which nutrition is one of the most important aspect 

to determine longevity. Evidence indicates that oxidative stress is involved in the 

pathogenesis of neurodegenerative diseases, with specific nutrients including 

folate, antioxidants vitamins and omega 3 fatty acid can block neuronal death in 

vitro and may have therapeutic properties in animal models of neurodegenerative 

diseases. Several large scale prospective studies have indicated the 

neuroprotective effect of such nutrients, however, results from clinical trials on 

human are rather limited and sometimes contradicting.  Epidemiological study of 

dietary pattern has also revealed the contributions of specific food including fish, 

fruits and vegetables, nuts and herbs such as curry and also beverages including 

green tea are also neuroprotective.  However, this might be confounded with the 

environmental factors and cultural factors that those individuals consuming 

healthy foods might also engage to healthy lifestyle.  In conclusion, one should 

not be obsessed on a specific nutrient or brain food but rather consider the whole 

spectrum of neuroprotective lifestyles in reducing the risk of neurodegenerative 

diseases. 
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Approaches to Microbiome Profiling 

 
Dr Kok-Gan Chan 

 
Division of Genetics and Molecular Biology, Institute of Biological Sciences, Faculty of Science, University of Malaya, 

50603 Kuala Lumpur, Malaysia. 

 

 

 

ABSTRACT 

 

Research in microbiome has spanned from environmental to health and 

biomedical arenas thanks to the advancement of the next generation sequencing 

(NGS) and bioinformatics software. Research in microbiome has been in the 

limelight because it has huge implication in modern microbiology notably in 

health sciences. In my laboratory, we used NGS to study, from complete bacteria 

genome to human microbiomes within hours to days. Using various NGS 

platforms, my laboratory has applied NGS to study, at the genome and 

metagenome levels, thousands of pathogens and scores of human microbiomes. 

My laboratory has also solved the “unsequencable” human genome enabling 

identification of unique sequences associated to diseases. At the ecosystem 

genomics level, my laboratory has completed scores of metagenomes on unique 

habitats revealing novel microbial assemblage from soil to marine. In this paper, I 

will share some of our interesting microbiome work on habitats ranging from oral 

cavity to obese microbiome.  
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The Role of Microbiome in Colorectal Cancer 

 
Associate Professor Sunny Wong  

 

Chinese University of Hong Kong 

 

 
ABSTRACT 

 

The gut microbiome has been linked to various digestive and systemic diseases, 

including obesity, inflammatory bowel disease and Clostridium difficile infection. 

Previous work has suggested that the gut microbiome may be as well altered in 

colorectal cancer, resulting in altered microbial metabolism and thus production 

of metabolic products. We have recently conducted two studies to look at the 

microbial changes in stools and mucosae in colorectal cancer. We observed 

significant associations with several bacterial species, which formed a network of 

pathogens that was collectively over-represented in cancer. We have also depicted 

the microbial changes along different stages of colorectal carcinogenesis using 

mucosal samples. In this talk I hope to share some data and insights from these 

two recent studies. 
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The Role of Oral Microbiome in Dental Health 

 
Associate Professor Dr. Shahida Mohd Said  

 
UKM, Malaysia 

 

ABSTRACT 
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Health Seeking Behavior of Men: Myth or Reality?  

 
Professor Dr. Tong Seng Fah  

 
UKM, Malaysia 

 

ABSTRACT 

 

Men have shorter life expectancy at birth compared to women and have higher 

death rates across all age groups worldwide. The reason for the poor state of 

men’s health has been attributed to their poor health seeking behaviour. The 

media and society have also cast a perception of unfavourable health seeking 

behaviour of men. Their health seeking behaviour is mainly conceived from 

societal construction of hegemonic masculine image to explain the poor state of 

men’s health compare to their women counterpart. Hegemonic masculinity 

portrays men as being stoic, tough and self-sufficient. Seeking help for health 

reason is seen as feminine, thus less acceptable by men. Although health statistics 

and epidemiological data support such arguments, findings from various studies 

on men’s health seeking has been mixed. Portraying men as having poor health 

seeking behaviour is overgeneralizing the facts, thus, may be inaccurate. Men’s 

health seeking behaviours are contextual, problem focused and depend on their 

interaction with health care providers. Moreover, masculinity is not a singular 

construction but exists in multiple forms. Social determinants of health also affect 

their health seeking behaviour. Thus, health seeking behaviours of men are 

heterogenous and constantly changing even within an individual man. 

Understanding men’s health seeking behaviour requires considering 

circumstances around them.  
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Cost Effectiveness of Cervical Cancer Screening 

 
Professor Dr. Sharifa Ezat Wan Puteh  

 
UKM, Malaysia 

 

 

ABSTRACT 

Cervical cancer (CC) is one of top three cancers amongst female in the world and 

Malaysia since the past 5 years. Every year, in Malaysia, an estimated 4000 

women are exposed to this cancer (incident and prevalent cases). The cancer is 

related to the oncogenic Human Papillomavirus (HPV) that causes 80-90% of CC 

worldwide. CC are widely screened and potentially prevented via Pap smear and 

management of early dysplasia. However, economic evaluations are seeing more 

new cost effective strategies being assessed in CC screening. These help policy 

makers in finalising decisions that are highly cost effective (or cost saving) whilst 

may cover highest number of exposed women at risk. A literature search since the 

past 5 years on the economic evaluations or cervical cancer was done. Keywords 

used were cervical cancer, economic evaluations, HPV and cost effectiveness of 

cervical cancer screenings. Search engine used were limited to Google Scholar, 

pubMed and HealthLine. Cervical cancer screening has evolved tremendously. 

These include women who are eligible for screening, schedule of years between 

screening, Pap smear coverage of populations and colposcopy. New methods 

include direct inspection with Acetic acid vs. Lugol’s Iodine in low resource 

setting. HPV testing may be seen as costly but new methods of detection through 

self vaginal swabs and urine are identifies as alternatives of screening and likely 

to be cost effective. Screening has seen a marked evolution taking place that 

permits higher efficacy of detection and less consumption of resources. These 

strategies in the end will facilitate more women coming in for cancer screening 

and earlier management. 
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Key Health Policies to Reduce the Burden of NCDs 

 
Dr. Feisul Idzwan Mustapha 

  
Steno Diabetes Center Sdn Bhd, Malaysia 

 

ABSTRACT 
 

The overall increasing or high prevalence of Non-Communicable Diseases (NCD) risk 

factors will increase the burden of disease of NCDs in Malaysia. NCD is already the main 

cause of death in Malaysia and the biggest contributor in terms of disability life-years 

(DALY). The National Strategic Plan for Non-Communicable Diseases (NSP-NCD) 

2010-2014 was developed to strengthen Malaysia’s response to NCD prevention and 

control. Based on the latest findings of National Health and Morbidity Survey (NHMS) 

2015 that will be published at the end of 2015, there are unfortunately many gaps in 

implementation that needs to be addressed. The post-2015 Strategic Plan is currently 

being developed and it must critically examine Malaysia’s response thus far to this NCD 

epidemic if we are ever to achieve the targets of the WHO NCD Global Monitoring 

Framework. Current scientific evidence shows that increasing knowledge and awareness 

by themselves are inadequate to change behaviours. Our own experiences from the 

various national healthy lifestyle campaigns from early 1990s attest to this fact. We need 

to adopt a more aggressive approach, combining both soft and hard policies. An effective 

response requires that individuals and societies must take more responsibility for their 

own health, while at the same time governments must take strong action to reduce the 

exposure of its population to NCD risk factors through hard policies. There are many 

lessons that we can learn from the various hard policies currently implemented in many 

countries and the scientific base of effectiveness of these interventions are rapidly 

expanding. The creation of health-promoting environments requires strong political will 

and so the healthcare sector must continue to be strong advocates in championing hard 

policies for the country. 
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Understanding PCOS the in Silico Way 

 
Associate Professor Dr. Zeti Azura Mohamed Hussein  

 
UKM, Malaysia 

 

ABSTRACT 

 

Following the success of protein networks serving as a tool to unravel the 

molecular basis of disease, I have adopted this approach to understand the 

molecular mechanism of Polycystic Ovarian Syndrome (PCOS). The initial 

objectives were to identify as many PCOS-related genes as possible from 

bibliomic data, to construct a pathway using the identified proteins, to identify 

PCOS-related subnetworks and to study its network properties. Understanding 

this network is important because proteins do not function in isolation, but rather 

interact with one another and/or with DNA, RNA and small molecules to form 

molecular machines. The protein-protein interaction analysis on the draft network 

of PCOS has revealed several hypothetical proteins that worth for further 

investigation due to their interactions with well-annotated proteins involved in a 

cell cycle. The draft network of various cellular pathways that may be directly or 

indirectly involved in regulating PCOS contains 504 protein nodes 1408 

interactions between 1081 identified PCOS-related genes. The draft network 

suggests that the molecular machines acting in PCOS are highly interconnected 

and are likely to operate together through regulatory molecules that coordinate 

their activities. The integrated network is a potential reservoir for hundreds of 

testable predictions about cellular processes in PCOS. This network shows the 

highly connected feature between the genes expressed during PCOS and they are 

part of a complex molecular system that controls transcription or post-

transcription, signal transduction, lipid metabolism, regulation of apoptosis, the 

insulin receptor signaling pathway, steroid biosynthesis and the regulation of 

gonadotropin secretion amongst other. The genes involved in these molecular 

functions and biological processes were then categorized as genes that likely to 

have important roles in the molecular mechanism of PCOS. 
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Big Data Analytics in Healthcare 

 
 Professor Dr. Shamsul Azhar Shah  

 
UKM, Malaysia 

 

 

 

 

ABSTRACT 

 

Big data analytics is the process of examining big data to uncover hidden patterns, 

unknown correlations and other useful information that can be used to make better 

decisions. They are mainly used initially in the business community. There are 

boundless of data in healthcare about every patient, condition, procedure and drug 

across multiple providers and organizations. Data analysed from these could 

provide insights to improving care and outcomes. Big data could help reduce 

waste and inefficiency in 3 areas; 1) Clinical operations 2) Research and 

development 3) Public Health. However there are several challenges and issues in 

big data analytics in healthcare such as expertise, security, privacy and the lack of 

proper structure. We will look at some examples of its usage how it’s done. Big 

data analytics is a promising direction but is still in infancy stage in healthcare 

domain. 
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The MassARRAY Syatem – Proven Tools for Oncology Biomarker Research 

& Clinical Translation 

 
Dr. Lianxing Yang 

 
Agena Biosciences Inc., US 

 

 

ABSTRACT 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Symposium on Genomics Medicine 

Advances in Molecular Diagnostics 

 
Asia-Pacific Journal of Molecular Medicine 2015, 5 (SUPP 1) 

Abstracts for 6th Regional Conference on Molecular Medicine (RCMM) 

in Conjunction with 2nd National Conference for Cancer Research 2015 

23-25th October 2015, Sunway Putra Hotel, Kuala Lumpur 

 

Susceptibility Loci for Breast Cancer: Implications for Screening and 

Diagnosis 

 

Professor Dr. Chia Kee Seng 

 

National University of Singapore 

 

ABSTRACT 
 

There have been rapid advancements in the field of genetics. The journey began 

with the ambitious Human Genome Project which ended with the conclusion that 

majority of the bases identified are identical and only few differed among 

individuals. This was followed by successive waves of studies focussing on SNPs 

(Single Nucleotide Polymorphism) and then came the phase of GWAS (Genome 

Wide Association Studies). All along, the aim was to translate these findings into 

better outcomes and broadly healthier populations, focussing on changing 

taxonomies of diseases and modalities of screening, diagnosis and treatment 

guided by this new genetic information. Screening and diagnosis for breast cancer 

is no different. New methodologies like whole genome sequencing are exciting to 

explore but one should be vigilant about the applications in different populations. 

All these advancements are paving the way towards personalised medicine, 

highlighting a shift from reactive, population based approach to predictive, 

preventive and patient centred one. There have been benefits in fields like 

pharmacogenomics, but we still have a long way to go. We should broaden our 

perspective and acknowledge the fact that genes have limited contribution in 

predicting diseases. Similar approach should be adopted when we consider 

implications of susceptibility loci for screening and diagnosis of breast cancer. 

There are some issues that should be emphasised when making these decisions 

like the relative prevalence of sporadic and BRCA1/2 positive breast cancer in 

population. It is a heterogeneous disease with differences in risk alleles between 

populations. We cannot adopt a one size fits all approach and recommend such 

screening for all. Lastly, we should be aware of the possibility of gene 

interactions with non-genetic risk factors and their contribution to the disease 

process. 
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The Usefulness of Personal Genome Sequencing 

 
Professor Dr. Rodney John Scott 

 
University of Newcastlr, Australia 

 

 

ABSTRACT 
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The Use of Genomics in a Clinical Genetics Clinic 

 
Associate Professor Dr. Roger Foo 

 
Cardiovascular Research Institute, National University of Singapore, Singapore 

 

 

 

ABSTRACT 

 

My presentation will cover the start-up of Singapore’s first inherited cardiac 

conditions (ICC) clinic in the National University Heart Centre. This incorporates 

the set up of a gene panel testing for ICC including: hypertrophic 

cardiomyopathy, dilated cardiomyopathy, inherited arrhythmias and aortopathies. 

The talk will cover the utility of gene testing in these inherited conditions, and 

give examples of how some of our patients have benefited. In addition, we have 

recently been performing whole exome sequencing (WES) for babies born with 

undiagnosed congenital disorders. WES ended the diagnostic odyssey for ~25% 

of the cases we have studied so far, i.e. in these cases, we were able to pin down 

the molecular diagnosis for the baby and family, leading to forward medical 

management and treatment planning. The experience of that will also be 

presented. 
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Micrornas Associated With Tumour Migration, Invasion and Angiogenic 

Properties in A549 and SK-LU-1 Human Lung Adenocarcinoma Cells 

  
1*Chai San Ho, 1, 2Noor Hasima 

 
1Institute of Biological Sciences (Genetics & Molecular Biology), Faculty of Science, University of Malaya, Malaysia. 

2Centre for Research in Biotechnology for Agriculture (CEBAR), University of Malaya, Malaysia. 

 

 

 

ABSTRACT 

 

Dysregulation in miRNA expression contributes towards the initiation and 

progression of metastasis by regulating multiple target genes. In this study, 

variations in miRNA expression profiles were investigated between high and low 

invasive NSCLC cell lines followed by identification of miRNAs with targets 

governing NSCLC’s metastatic potential. Two NSCLC sub-cell lines possessing 

opposing migration and invasion properties were established using serial 

transwell invasion assays. Global miRNA expression profiles were obtained using 

microarray followed by RT-qPCR validation. Metastatic effects of dysregulated 

miRNAs were evaluated using wound healing assay, invasion assay and HUVEC 

angiogenesis assay following transfection with mimics and inhibitors. A total of 

eleven differentially expressed miRNAs were revealed from microarray analyses, 

with four miRNAs validated through RTqPCR. Three of these miRNAs were 

further selected for biological function validations, with only two modulating 

metastasis. Target prediction and pathway enrichment analyses were conducted 

on dysregulated miRNAs using DIANA-mirPath, DIANA-microT 4.0 and 

TargetScan 5.2 softwares. A pathway model describing interactions between 

miRNAs and metastasis highlighted four major pathways: non-canonical 

Wnt/PCP, TGF-β, MAPK and integrin-FAK-Src signalling cascade. Gene targets 

for the miRNAs were confirmed using dual luciferase assay and Western Blot. 

These results provide a list of potential candidate metastatic markers during the 

classification of NSCLCs and a platform for the development of bio-therapeutics 

targeting these miRNA control elements.  
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Short Cationic Peptides in Combination of Conventional Chemotherapy 

Drug Showed Significant Inhibition Against Hepatocarcinoma Cell 

Proliferation. 
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1 Department of Molecular Medicine, Faculty of Medicine, University of Malaya, 50603, Kuala Lumpur, Malaysia 

 

 

 

 

ABSTRACT 

 

Cancer which caused by the growth and spreading of abnormal cells in an 

uncontrolled manner remains a major cause of death affecting millions of people. 

The current cancer chemotherapy treatment modalities have several 

disadvantages, mostly related to their undesirable side effects. In order to increase 

the specificity of anticancer chemotherapy, the current study was designed to 

explore the potential of selected cell penetrating cationic peptides to be used in 

combination with widely used chemotherapy drug, Doxorubicin (DOX). In this 

study, screening potential peptide candidates for developing new chemotherapy 

drug delivery vehicles have led to identification of two most potent peptides, 

Tachyplesin 1 (TCH) and Latarcin 1 (LTC). These peptides showed increased 

Caspase 3/7 activities in liver cancer cell line (HepG2 cells) compared to normal 

liver cell line (WRL 68 cells). Pre-treatment of liver cells with our peptide 

candidates prior to DOX treatment considerably increased Caspase 3/7 activities 

in both cell types with significant increase in cancer cells than normal cells. Our 

study demonstrated, that Tachyplesin 1 is a potential peptide candidate that can be 

used in combinational therapy with cancer chemotherapy drug to combat 

hepatocarcinoma cells proliferation. 
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Receiving Imatinib Mesylate Treatment 
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ABSTRACT 

 

The front line treatment for CML in all disease stages is Imatinib Mesylate (IM) 

and non-responders will be treated with second generation tyrosine kinase 

inhibitor such as nilotinib, dasatinib and bosutinib.  However, a body load of 106 

leukaemic cells are still present in CML patients with complete molecular 

response.  Therefore new biomarkers are needed to further characterize disease 

status in CML patients receiving IM treatment.  This study will identify 

microRNAs in CML patient that have potential to be used as biomarkers to 

monitor treatment response.  Patient was a 33-year-old Malay male, diagnosed 

with CML in 2010 and has been taking imatinib 400mg once daily for 32 months. 

He achieved Major Molecular Response after 24 months with consistent reduction 

of BCR-ABL1 fusion transcripts. Normal control was a 46-year-old Malay male 

blood donor and written informed consent was obtained from participants prior to 

blood collection (NMRR-12-926-13248).  MicroRNAs that have potential as 

biomarkers were selected from NGS profile from Miseq, illumina and were 

screened in triplicate by real-time QPCR using LC480, Roche.  Compared to 

normal control, 2 microRNAs were 2 - 2.4 fold over-expressed and one was 15 

fold under-expressed, all with p-value less than 0.05.  Single Tm peak was seen in 

these miRNAs indicating specific products.  Expression of these microRNAs was 

reported dysregulated in human cancer.  Over-expression was seen in AML, 

breast, pancreas and prostate cancer while under-expression in lung, breast, 

gastric, ovary, colon and hepatocellular carcinomas.  In conclusion, 3 microRNAs 

were identified as potential biomarkers in CML patient receiving imatinib 

mesylate treatment. 
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ABSTRACT 

 
Human p53 protein is a tumour suppressor protein involved in inhibiting 

tumourigenesis to occur. p53 protein exerts its function as a tumour suppressor 

through its activity as a transcription factor transcribing and/or repressing genes 

responsible for cell death and proliferation. In the present work, we compared the 

expression of human p53 protein in two E.coli expression systems which included 

E. coli BL21 (DE3) and E. coli BL21 (DE3)Star. The pT7.7 vector with an 

inserted human p53 cDNA (pT7.7Hup53) was chemically transformed into the 

bacterial strains. A small scale optimisation of expression was carried out such 

that OD600 nm of 0.8-1.0 (late log phase) used at the start of Isopropyl β-D-1-

thiogalactopyranoside (IPTG) induction, IPTG concentration of 1 mM and 

induction time of at least 4 hrs or to let grow overnight at 37°C with vigorous 

shaking at 180 rpm in an orbital shaker. The protein profile was shown on SDS-

PAGE gels stained with Coomassie Brilliant Blue. There was not great different 

in the expression levels of p53 protein between the two bacterial strains. Once 

optimised, p53 was then expressed in a large scale. The p53 protein was purified 

by a series of column chromatography, i.e. ion-exchange chromatography, affinity 

chromatography and gel filtration chromatography. Purified p53 protein was 

verified by SDS-PAGE gels to show the quality of the purified protein and 

quantitated by Bradford assay at OD595 nm to determine the yield of the purified 

protein. A modest amount of pure p53 protein with high quality was obtained. 
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ABSTRACT 

 

The 12; 21 translocation [t (12; 21)] which generates the ETV6-RUNX1 fusion 

gene, is exclusively associated with B-cell precursor acute lymphoblastic 

leukaemia (B-ALL) and is the most common chromosomal rearrangement in 

childhood B-ALL. Previous studies have revealed a great heterogeneity of the 

ETV6-RUNX1 transcript due to variable breaking point on chromosome 21 within 

RUNX1 breakpoint cluster regions. The aim of this study is to determine the 

different fragment size of fusion gene transcript in children with t (12; 21)/ETV6-

RUNX1. From years 2012 to May 2015, 152 children with B-cell precursor acute 

lymphoblastic leukaemia were analyzed by multiplex reverse transcription-

polymerase chain reaction analysis. Two sets of primers, ETV6 exon 5 and 

RUNX1 exon 3 or 4 were used to detect the types of ETV6-RUNX1 transcript. The 

ETV6-RUNX1 fusion gene was identified in 38 patients. From these samples, four 

types of PCR-amplified band were detected. The estimated size of the amplified 

band were 150, 180, 380 and 440 bp. Majority (n=28) of the patients had 180 bp 

transcript, while six of them had 150 bp transcript. We found two types of 

transcript in four patients; two with 180 and 440 bp, one with 180 and 380 bp and 

another one with 150 and 440 bp. This study indicates that the production of short 

ETV6-RUNX1 transcript is common in our peadiatric B-ALL. Direct sequencing 

is necessary to identify the specific translocation breakpoint. 
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ABSTRACT 

 

Translocations involving the immunoglobulin heavy chain (IGH) locus on 

chromosome 14q32 have been reported to occur in 50% of patients with plasma 

cell myeloma (PCM). The most common partner genes are FGFR3 (4p16), 

CCND1 (11q13) and MAF (16q23) gene. However, only one third of the cases 

showed abnormal karyotypes with cytogenetic analysis. Using fluorescence in situ 

hybridization (FISH), more abnormalities can be identified as the method is more 

sensitive and can be applied on the interphase and metaphase cells. Here we 

report our findings in the identification of these chromosomal translocations using 

both methods. Forty four bone marrow samples from known PCM cases were 

cultured and harvested according to the standard procedure. Chromosomes were 

stained using Trypsin-Giemsa method for cytogenetic analysis. FISH analysis 

using IGH (14q32 rearrangement) probe were performed on all cases. Cases with 

positive IGH were then processed using IGH/FGFR3 [t(4;14)(p16;q32)], 

IGH/CCND1 [t(11;14)(q13;q32)] and IGH/MAF [t(14;16)(q32;q23)] probes. Two 

hundred cells (interphase and metaphase) were analysed in each case. 

Chromosome spreads were analyzable in 32 cases. Abnormal karyotypes were 

identified in only two cases (4.5%); one case with hyperdiplody and one case with 

hypodiploidy.  FISH analysis had identified IGH rearrangement in 16 cases 

(36%). The IGH rearrangement consisting of seven (44%) cases with 

IGH/FGFR3 fusion, two (13%) cases with IGH/CCND1 fusion, three (19%) cases 

with IGH/MAF fusion and four (25%) cases with IGH/FGFR3 and IGH/CCND1 

fusion. We conclude that chromosomal rearrangement involving IGH gene is 

often occur through cryptic translocation and the t (4; 14) (p16; q32) is one of the 

most frequent translocations in our patients with PCM.  
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ABSTRACT 

 

Breast cancer is one of the commonest cancers with various therapeutic options 

but most of them are toxic to the body.  Plants have been recognised as alternative 

sources of remedy for various ailments as they contain many phytochemical 

substances. This study was conducted to determine the total phenolic and total 

flavonoid contents as well as the antioxidant activity of ficus carica fruit extracts 

and to evaluate in-vitro anti-proliferative effect of the extract on the breast cancer 

cell line (MCF-7). The fruit was extracted using solvents of three different 

polarities. Total phenolic content was estimated by using Folin-Ciocalteu’s 

reagent while the total flavonoid content was estimated by using Aluminium 

chloride calorimetric method and both results were compared to the standard 

curves accordingly. Determination of the antioxidant capacity was demonstrated 

by 2, 2-diphenyl-1-pycrylhydrazyl (DPPH) scavenging assay.  Further, the anti-

proliferative activity of the extracts was determined using microtitration 

colorimetric method of tetrazolium salt 3-(4, 5-dimethlythiazol-2-yl) 2, 5-

diphenyltetrazolium bromide (MTT) reduction. Phytochemical determination 

revealed that ethyl acetate extract had the highest total phenolic (90.34GAE mg/g) 

and total flavonoid content (291.66 QE/g) in comparison with ethanol and hexane 

extracts.  The result of the antioxidant activity also revealed the highest radical 

scavenging activity of the ethyl acetate extract (IC50 580 µg/ml) compared to the 

other extracts.  The ethyl acetate extract was also found to have a strong and 

significant proliferative inhibitory and cytotoxic activity against the breast cancer 

cell line (MCF-7) with IC50 value of 9.8 µg/ml (p<0.05) whereas the hexane and 

ethanol extracts showed a weak inhibitory activity.  Interestingly, there was no 

cytotoxic activity noted of the ethyl acetate extract against the normal cell line 

(mouse epithelial cell, (3T3)). In conclusion, this study validates the antioxidant 

capacity and anti-proliferative activity of the fruit of ficus carica and the positive 

relationship between the total phenolic and total flavonoid contents with its anti-

oxidant activity and in-vitro anti-proliferative activity against the estrogen 

receptor breast cancer cell line.  These may be attributed by the presence of the 

phenolic and flavonoids contents in the fruit extracts. The study also suggests a 

promising chemo-protective potential of ficus carica fruit extract on the estrogen 

receptor breast cancer cells.  
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ABSTRACT 

 

Toxicity challenges have shifted attention of drug discovery effort from synthetic 

compounds to natural products like phytochemicals. Same goes to cancer therapy 

development, phytochemicals have gained recognition for their testings and 

developments. Meanwhile, tumour recurrence and metastasis have been major 

challenges in the effort to find a cure for cancer-related diseases. Particularly in 

lung cancer, it has been recognised as the cancer type with the biggest impact on 

mankind with the number of death reaching nearly two millions according to 

statistic just published in 2013. Moreover, non-small cell lung cancer is deemed 

as the main culprit which accounted 80% of lung malignancies. Since several 

decades ago, scientists had already been relating cancer with stem cell and this 

concept has just gained recognition recently. The existence of cancer stem cell 

(CSC) has been suggested to be the underlying reason to tumour recurrence and 

progression. CSC maintains its tumourigenic and non-tumourigenic offsprings 

with its extensive proliferating and self-renewing capability through embryonic 

signalling pathway such as Wnt. Targeting Wnt pathway would be a potential 

strategy to eliminating CSC and preventing tumour re-growth. Thirteen 

phytochemicals were pre-screened by using MTT assay against human lung CSC, 

lung adenocarcinoma and lung fibroblast to evaluate the toxicity. Real-time cell 

analyser (RTCA) was used to confirm the toxicity as well as to acquire IC50 

values and the real-time toxicity profile. Seven phytochemicals with positive 

toxicity to cancer cells and CSC were then evaluated on their inhibitory effect 

towards β-catenin nucler translocation by using immunostaining. Chelerythrine 

chloride and isoliquiritigenin were identified to be able to decrease the 

translocation significantly (p<0.001). With following several characterisation 

assays, we aim to confirm both phytochemicals shortlisted to be able to reduce 

CSC’s tumourigenicity, migratory and invading ability, hence incapacitate CSC’s 

function to repopulate cancer therefore mitigating tumour recurrence.  

 

 

 

 

 

 



 

 

P9 
Asia-Pacific Journal of Molecular Medicine 2015, 5 (SUPP 1) 

Abstracts for 6th Regional Conference on Molecular Medicine (RCMM) 

in Conjunction with 2nd National Conference for Cancer Research 2015 

23-25th October 2015, Sunway Putra Hotel, Kuala Lumpur 

 

A Non-Invasive Method for the Detection of Nasopharyngeal Carcinoma 

 
V.M. Sivanesan1, G.W. Tan1*, Z. Shifa2, A.S.B. Khoo1, H. Faridah2, L.P. Tan1 

 
1Molecular Pathology Unit, Cancer Research Centre, Institute for Medical Research, Kuala Lumpur, 2Department of 

Otorhinolaryngology, Hospital Selayang, Selangor. 

 

 

ABSTRACT 

 

The current gold standard for diagnosis of nasopharyngeal carcinoma (NPC) 

requires histopathological examination of biopsies obtained on nasoendoscopy by 

specialists. Most NPC patients are diagnosed at late stages resulting in poor 

treatment outcome. Early stage NPC may be asymptomatic and screening of such 

individuals in high risk areas is needed for early detection of the disease. These 

high risk individuals may live in remote areas with limited access to major health 

care facilities. Nasal washing is a minimally invasive procedure which can be 

conducted by paramedical staff in the rural areas and could potentially be useful 

for screening at regular intervals.   The aim of this study is to identify biomarkers 

in nasal washings for early disease detection of NPC. A total of 64 nasal washings 

from 46 subjects were collected, comprising of 18 pre-treatment NPC, 4 residual 

NPC, 4 recurrent NPC, 23 remission NPC, and 15 non-NPC samples. Equal 

aliquots of nasal washings were used for the extraction of DNA and RNA. The 

EBV viral load (BamHI-W, EBNA-1 fragments) and 30 miRNAs were quantified 

by qPCR and RT-qPCR respectively. Two miRNAs (hsa-miR-205 and hsa-miR-

375) as well as both EBV DNA markers, BamHI-W and EBNA1, showed 

significant difference between pre-treatment NPC patients and non-NPC patients. 

The area under curve (AUC) of Receiver Operating Characteristic (ROC) of 

BamHI-W, EBNA1, miR-205 and miR-375 were 0.8704, 0.9407, 0.7565 and 

0.7597 respectively. In conclusion, our study shows that EBV DNA and miRNA 

from nasal washing samples could be a potentially useful method to be developed 

for the early detection of NPC. 
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ABSTRACT 

 

Sphingosine 1-phosphate (S1P) is a bioactive lipid that affects multiple 

physiological and pathological processes associated with carcinogenesis, via the 

activation of specific S1P receptors (S1PR1-5). S1P is synthesized by 

phosphorylation of sphingosine, an event catalyzed primarily by sphingosine 

kinase 1 (SPHK1). In this study, the expression of SPHK1 and the S1PRs was 

investigated in oral squamous cell carcinoma (OSCC). The effect of the recently 

approved immunosuppressant drug, FTY720, which is known to modulate S1P 

receptors (S1PRs) and inhibit SPHK1, was also investigated in OSCC cell lines in 

vitro. Gene expression in OSCC and normal control tissues was examined by 

QPCR. The cytotoxic and apoptotic effects of FTY720 were examined using 

MTT assay, clonogenic assay, flow cytometric analysis of Annexin V/propidium 

iodide staining, DNA laddering and caspase activation assays. Western blotting 

was performed to evaluate the activation of ERK and AKT signaling. QPCR 

analysis revealed an upregulation of SPHK1, S1PR2 and S1PR4 in OSCC tissues, 

suggesting an increase in S1P synthesis and signaling. The sphingosine analogue, 

FTY720, inhibited the viability and clonogenic survival of OSCC cells by 

inducing apoptosis.  FTY720 activated both the extrinsic and intrinsic apoptotic 

pathways, as shown by the activation of caspases 3/7, 8 and 9, and this was 

accompanied by the inhibition of ERK and AKT phosphorylation.  FTY720 was 

found to preferentially kill OSCC cells compared to non-transformed 

keratinocytes and normal human oral fibroblasts, thus implying the cytotoxic 

selectivity of FTY720 towards cancer cells. Drug combination analyses showed 

that FTY720 synergistically induced cell death with the chemotherapeutic drug, 

Cisplatin and the epidermal growth factor receptor (EGFR) targeting drug, 

AG1478. Our data highlight S1P signaling as a potential therapeutic target for 

anti-cancer therapy. FTY720 can be potentially repurposed to aid in the 

management of OSCC. 
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ABSTRACT 

 

The FMS-like tyrosine kinase 3 (FLT3) gene plays an important role in the 

proliferation, differentiation and survival of multipotent stem cells. Two common 

types of activating mutation in Acute Myeloid Leukaemia (AML) have been 

described, namely internal tandem duplications (ITD) and aspartate residue 835 

(D835) point mutations. It provides prognostic information and play a pivotal role 

in determining appropriate treatment options. The aim of this study is to develop 

FLT3-ITD and FLT3-D835 PCR assays for mutation detection in AML patients. 

A total of 62 bone marrow and peripheral blood samples of AML cases were 

collected. DNA was extracted using QIAamp DNA MiniPrep Kit.Two sets of 

primers targeted for FLT3-ITD and FLT3-D835 genes were designed using CLC 

software. Optimization of both FLT3-ITD and FLT3-D835 PCR were performed. 

The amplified products were detected and visualized using DNA bioanalyzer 

chip. Performance characteristic of the assay, validation and limit of detection 

were evaluated. FLT3-ITD mutations were detected in 20/62 AML samples 

(32%), while 4/62 samples (6%) were positive for FLT3-D835 mutation. Limit of 

detection of FLT3-ITD and FLT3-D835 PCR were 0.4 ng/ul and 1.56 ng/ul, 

respectively. Validation of both assays by Sanger sequencing showed 100% 

sensitivity and specificity. Identification of FLT3 mutation is important for 

prognostication and optimization of patient care.Therefore, this assay can be used 

as a diagnostic tool for mutation detection in AML patients. As FLT3 mutation 

carries poor prognosis, patients may benefit from aggressive up-front treatment 

regimens such as allogeneic bone marrow transplantation and novel therapeutic 

strategies that target and inhibit FLT3 tyrosine kinase activity. 
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ABSTRACT 

 

Early death from oral squamous cell carcinoma (OSCC) occurs as a result of local 

invasion and regional lymph node metastases. Elucidating the mechanisms that 

regulate invasion and metastasis of OCSS cells could lead to the development of 

more effective targeted therapies. Lysophosphatidic acid (LPA) is a lipid 

signalling molecule that activates a family of G protein-coupled receptors 

(LPAR1-6) to regulate a wide range of biological processes. Dysregulation of 

LPA signalling has been implicated in carcinogenesis and can occur as a result of 

altered receptor profiles on tumour cells. The role of LPA in the pathogenesis of 

OSCC, however, has not been investigated. The effects of exogenous LPA on 

OSCC cells behaviour were examined using a number of in vitro functional 

assays, namely MTT, colony dispersal, transwell migration and three-dimensional 

organotypic invasion assays. Quantitative real-time PCR was performed to 

determine the expression of LPARs in OSCC tissues. The LPAR1/3 receptor 

antagonist, Ki16425, was used to investigate the role of LPAR1 and LPAR3 on 

cell migration. Exogenous LPA had little effect on cell proliferation, but greatly 

stimulated cell motility in colony dispersal assays; cell colonies dispersed into 

single, highly migratory cells with elongated morphology and lamellipodia. LPA 

also enhanced the migration and invasion of OSCC cells. Quantification of LPAR 

expression in OSCC samples revealed that LPAR3 mRNA levels were 

significantly higher in malignant tissues compared to normal oral mucosa. We 

further showed that cell migration was significantly inhibited by Ki16425, 

demonstrating the involvement of LPAR1 and/or LPAR3 in this phenomenon. 

The results of this study show that deregulation of LPA signalling contributes to 

the aggressive phenotype in OSCC and identifies this pathway as potential 

therapeutic target for this disease. 
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ABSTRACT 
 

Despite the discovery of breast and ovarian cancer predisposition genes BRCA1 and 

BRCA2 more than two decades ago, almost all the available data relate to women of 

European ancestry, with studies in only a handful of Asian populations. The contribution 

of BRCA1 and BRCA2 to ovarian cancer susceptibility among multi-ethnic Malaysian 

women has not been previously explored. In this study, we determined the frequency of 

germline alterations in BRCA1 and BRCA2 among ovarian cancer patients in a multi-

ethnic cross-sectional cohort of Asian ovarian cancer patients from Malaysia. From 

October 2008 to February 2015, we established a hospital-based cohort of ovarian cancer 

patients and the germline status of all 218 women with invasive epithelial ovarian cancer 

was tested using targeted amplification and sequencing of the intron-exon junctions and 

exonic sequences of BRCA1, BRCA2, PALB2 and TP53. BRCA1 and BRCA2 mutations 

were found in 8% (17 cases) and 3% (7 cases) of the ovarian cancer patients, 

respectively. Mutation carriers were diagnosed at a similar age to non-carriers, but were 

more likely to be Indian, have serous ovarian cancer, and have more relatives with breast 

or ovarian cancer. Nonetheless, 42% (10/24) of mutation carriers did not have any family 

history of breast or ovarian cancer, and offering genetic counselling and genetic testing 

only to women with family history would mean that 35% (6/17) of BRCA1 mutation 

carriers and 57% (4/7) of BRCA2 mutation carriers would not be screened. Our data 

suggest that, similar to Caucasians, a significant proportion of Asian ovarian cancer was 

attributed to germline mutations in BRCA1 and to a lesser extent in BRCA2. 
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ABSTRACT 

 

RNA Polymerase III (Pol III) contributes to 10% of nuclear transcription and is 

essential for synthesising short untranslated transcripts, including tRNA and 5S 

rRNA. Pol III deregulation has been implicated in driving cellular proliferation 

and transformation, with increased expression of several Pol III specific 

transcription factors and transcripts. In this study, two key components of Pol III 

complex, namely Brf1 and tRNAi
Met were investigated. The expression patterns of 

Brf1 and tRNAi
Met were studied using immunohistochemistry (IHC) and in situ 

hybridisation (ISH) respectively. Brf1, a subunit of Transcription Factor IIIB 

(TFIIIB), was detected predominantly in the nucleus. Examination across various 

tissue types (normal and tumours) revealed high levels of Brf1 expression in the 

epithelium, apart from lower expression level in connective, muscle and nervous 

tissues. Different tumours types including prostate adenocarcinoma, B-cell 

lymphoma and connective tissues tumours (sarcoma and fibrosarcoma) exhibited 

elevated expression of Brf1 protein relative to their control tissues. tRNAi
Met was 

also detected predominantly in the cytoplasmic region of epithelial cells found in 

the skin epidermis, prostate gland and epithelial lining of the cervix. Tumours 

such as breast ductal carcinoma, oesophageal carcinoma and melanoma were 

found to overexpress tRNAi
Met. The clinical impact of Brf1 and tRNAi

Met 

overexpression was then determined using tissue microarrays (TMA) containing 

tissue samples from patients with prostate cancer (PCa) and benign prostate 

hyperplasia (BPH). Collectively, data from two independent patient cohorts, 

Glasgow TMA: BPH (n=21), PCa (n=151) and Newcastle TMA: BPH (n=113), 

PCa (n=365), showed upregulation of Brf1 expression in prostate cancer relative 

to BPH (p=0.0034). High Brf1 expression was significantly associated with poor 

patient survival outcome (Kaplan Meier analysis, p=0.041). Our findings support 

the relevance of Brf1 and tRNAi
Met overexpression as part of Pol III deregulation 

in tumours, especially of epithelial origin. 
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ABSTRACT 

 

Colorectal cancer (CRC) is the commonest cancer for men in Malaysia and 

majority of patients presented with advanced disease at diagnosis in particular 

proximal CRC.  The anatomical location of the cancer may correlate with the 

clinical outcome of the patient.  However, the molecular events that lead to the 

different outcomes between proximal and distal CRCs are still poorly understood. 

The purpose of this study was to determine somatic mutations in proximal and 

distal CRCs and to link with tumour cellular pathway. By using Ion Proton 

platform, whole exome sequencing on DNA from 10 paired of normal and CRC 

samples were performed. The sequencing results were analysed by employing Ion 

Torrent Software and validated via Sanger Sequencing. We identified novel 

mutations in genes that are commonly found in CRC such as KRAS, APC, TP53 

and ATM. Notably, KRAS alteration was detected only in proximal CRC 

(frequency = 60%), whereby TP53 mutations do not have predominance for either 

side of the colon. APC was the most frequently altered genes in both side of CRCs 

(frequency = 60%). We discovered eight and one novel and recurrent variants 

uniquely to proximal and distal CRC respectively. Wnt signalling pathway is the 

most frequently altered pathway in both types of cancer. TGF-beta signaling and 

PI3K signaling pathway were predominantly altered in the proximal CRC. Four 

potentially druggable alterations namely BCOR, C9orf50, KRAS, and PLIN3 were 

identified in the proximal CRC. We identified one recurrent variant in CFAP74 

gene in distal CRC. However, there is no information on targeted drugs for this 

variants. This study has successfully identified novel and druggable mutations in 

proximal and distal CRC. The comparison of the genomic mutation between both 

sides of colorectal cancer may provide us a new insight into the molecular events 

in the early step of colorectal carcinogenesis as well as leading to the discovery of 

novel, superior treatment options for patients. 
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ABSTRACT 

 

Cancer metastasis is the leading cause of death in cancer patients and 

predominantly occurs through blood and lymphatic vessels. Consequently, 

various anti-angiogenic agents had been approved as therapeutic agents for some 

human cancers and many anti-lymphangiogenic drugs are undergoing clinical 

evaluation. In this project, we aim to identify novel anti-(lymph)angiogenic 

compounds from our libraries of Malaysian natural-product derived compounds in 

hope of identifying novel therapeutic agents for human cancer. Zebrafish is an 

established in vivo model for vascular biology and had contributed in identifying 

various novel anti-(lymph)angiogenic compounds. Here, we utilized the Tg(Fli-1 

proto-oncogene, ETS transcription factor a (fli1a):enhanced green fluorescent 

protein (EGFP))y1 and the Tg(lymphatic vessel endothelial hyaluronic receptor 1b 

(lyve1b):Discosoma sp. Red fluorescent protein 2 (DsRed2))nz101 transgenics, 

zebrafish lines that express EGFP and DsRed2 in all vascular endothelial cells or 

lymphatic/venous endothelial cells respectively, to screen for Malaysian natural 

product-derived anti-(lymph)angiogenic compounds from our libraries. Briefly, 

embryos were treated with compounds at 20 µM concentration at 20 hours post-

fertilisation stage and Intersegmental vessel (blood vessel) or thoracic duct 

(lymphatic vessel) development were quantified under a fluorescent microscope 

at 2 or 6 days post-fertilisation stage respectively. Approximately 100 compounds 

were screened for their anti-(lymph)angiogenic property using either 

Tg(fli1a:EGFP)y1 or Tg(lyve1b:DsRed2)nz101 transgenics. Of these, we identified a 

compound termed C61 which inhibited intersegmental vessel development in a 

concentration dependent manner. We also identified another compound termed 

S17 which inhibited thoracic duct development without affecting developmental 

angiogenesis. We identified 2 novel Malaysian natural product-derived anti-

(lymph)angiogenic compounds using the zebrafish platform. These compounds 

will be further characterized to identify their mechanism of action and 

investigated for their anti-cancer properties. Importantly, this study shows how 

this platform can be taken advantage of to rapidly identify/validate novel anti-

(lymph)angiogenic compounds from the rich biodiversity of Malaysia. 
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ABSTRACT 

 

Breast cancer is the most common cancer among Asian women. Identifying the 

underlying genetic risk factors may elucidate biological mechanisms and enable 

risk stratification for effective disease management. To date, approximately 94 

breast cancer susceptibility loci have been identified and more than half of these 

have been through genome-wide association studies (GWAS). Most GWAS 

however have been in women of European ancestry. We sought to validate the 

genetic variants identified by these studies in Chinese, Malay and Indian women 

living in Malaysia and Singapore. As part of the Breast Cancer Association 

Consortium (BCAC), a total of 1,303 cases and 1,104 controls were genotyped 

using the iCOGS array. We used logistic regression models, adjusting for age and 

first two principal components, to investigate the association between SNPs and 

breast cancer risk. We compared our findings with previously identified breast 

cancer susceptibility variants and found significant associations (P<5x10-6) for 

two out of 72 SNPs that could be evaluated in our study. Both SNPs, rs2046210 

(6q25.1) and rs3803662 (16q13.4), were first identified as risk loci in East Asian 

women and were subsequently replicated in European women. We identified nine 

genomic regions (1q36.22, 2q24.1, 5q15.33, 6q25.1, 6q25.3, 11q13.3, 11p15.5, 

16q12.1 and 19p13.11) out of the 54 breast cancer associated regions that were 

previously identified in women of European ancestry, that were significantly 

associated with risk for women in our study. The SNPs associated with risk in 

seven of these regions were different for women in our Asian cohort compared to 

those in Western populations. We confirmed the association of variants in ESR1 

and TOX3/CASC16 with breast cancer risk for Asian women in our study. The 

SNPs tagging causal variants may be different across different populations. More 

GWAS in Asian women would therefore be necessary to identify additional 

genetic factors associated with breast cancer risk for women in this region.  
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ABSTRACT 

 

Colorectal cancer (CRC) is the third most common malignant tumor worldwide 

with heterogeneity in clinical behaviour and response to therapy. Long non-

coding RNAs (lncRNAs) are transcribed RNAs that are not translated into 

proteins.  They are larger than 200 nucleotides in length and play important roles 

in the regulation of coding RNA expression. There is increasing evidence to 

suggest that lncRNAs are frequently aberrantly expressed in cancers and some of 

them are implicated in CRC biogenesis and prognosis.  The main objective of this 

project is to identify the differentially expressed lncRNAs in CRC and 

subsequently predict the potential target genes.  RNA-seq expression data sets of 

colorectal cancer were obtained from the TCGA database.  Using lncRNA-mining 

approach, RNA expression profiles were analysed to identify differentially 

expressed lncRNAs in CRC. The lncRNAs were annotated using the 

GENECODE database.  Differential gene expression analysis, clustering analysis 

and principal component analysis were performed using R language and the 

Bioconductor package.Using in silico analysis of The Cancer Genome Atlas 

(TCGA) data, we identified 1422 and 718 significant genes in Stage 3 and Stage 4 

disease respectively. A total of 34 significant lncRNAs were differentially 

expressed in Stage 3 using the Benjamini Hochberg adjusted P value <0.05 (Table 

3). The highest increase in expression was by LOC100133957 with an adjusted p 

value of 6.12E-14, while the biggest decrease was shown by CSAG2. For Stage 4 

disease, 12 lncRNAs were found to be significantly expressed with the highest 

expression by SNORD76 with an adjusted P value of 5.58E-06, while the biggest 

decrease was shown by FLJ33360. When we overlap the data from both stages, 

the intersection showed 3 significant lncRNAs namely LOC116437, LOC153684 

and SNORA76. Three types of lncRNAs (according to the 

http://www.gencodegenes.org/), i.e. antisense, lincRNA and processed transcript, 

were found to be expressed across the stages. We have identified differentially 

expressed lncRNAs and the potential target genes associated with Stage 3 and 4 

CRC using the in silico technique. 

 
 

http://www.gencodegenes.org/
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ABSTRACT 

 

Although an association between protein-truncating variants and breast cancer 

risk has been established for 11 genes, there have been few studies in Asian 

populations, with reports describing only BRCA1, BRCA2, TP53 and PALB2. In 

Asian populations where the age of onset of breast cancer is lower, it is estimated 

that inherited predisposition to breast cancer may be more significant. To 

determine the potential utility of panel testing for the identification of women 

with inherited predisposition to breast cancer in Asian women from Malaysia, we 

investigated the prevalence of germline alterations in 15 genes in a cross-sectional 

hospital based cohort of breast cancer patients. 108 moderate to high risk breast 

cancer patients were included in this study and germline DNA was sequenced to 

identify mutations using targeted next generation sequencing. Twenty patients 

(19%) were identified to carry at least one deleterious mutation. Of these, thirteen 

patients (12%) had a mutation in the BRCA1 or BRCA2 genes, whilst six patients 

(6%) carried a deleterious mutation in 5 other known breast cancer predisposition 

genes and one patient had a mutation in both BRCA2 and BARD1. Notably, the 

majority of the deleterious mutation carriers have family history of breast cancer 

within their families. Our study shows that BRCA1 and BRCA2 account for the 

majority of genetic predisposition to breast cancer in our cohort of Asian women.  

Although mutations in other known breast cancer genes are found, the functional 

significance and breast cancer risk have not yet been determined, thus limiting the 

clinical utility of panel testing in Asian populations. 
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ABSTRACT 

 

More than 50% of lymph node metastasis (LNM) cases were reported during 

initial diagnosis of patients with papillary thyroid carcinoma (PTC), depending on 

the stage of tumour and diagnostic modalities. LNM and BRAF V600E have been 

shown to be associated with poor prognosis, increased risk of locoregional 

recurrence and decreased survival rate especially in older patients. mRNA 

sequencing (mRNA-seq) was performed to identify differentially expressed genes 

between BRAF mutated PTC patients with LNM and the adjacent normal samples. 

Paired tumour-adjacent normal fresh frozen tissues from five patients diagnosed 

with PTC with LNM from Universiti Kebangsaan Malaysia Medical Centre 

(UKMMC) were collected and underwent BRAF V600E genotyping via Sanger 

sequencing and mRNA-seq using Ion Proton. Bioinformatics analysis was 

performed using CLC genomic workbench v8. Mean read depth was 23 million 

reads (12 - 50 million reads). After downsampling to the minimum number of 

reads across the samples, the mean mapping efficiency was 80.74% (73.53% - 

85.44%). mRNA-seq identified 280 differentially expressed genes (adjusted p-

value < 0.05). One hundred and twenty four (124) were under-expressed while 

156 were over-expressed. Among the top differentially expressed genes were 

COL9A3, HIC1, SFTPA1, CHI3L1 and CITED1 (fold change 27, 24, -35, -19 

and -9, respectively). mTOR signalling pathway, Arf6 signalling events and 

VEGF and VEGFR signalling network were identified among the most 

significantly enriched pathways. Gene Ontology analysis revealed significant 

enrichment of genes involved in cell proliferation (22 genes), regulation of cell 

death (19 genes) and positive regulation of cellular metabolic process (26 genes). 

BRAF-mutated PTC with LNM had altered expression in genes belong to 

important cancer pathways. Cancer-related biological processes were indeed 

significantly enriched in PTC with LNM versus adjacent normal thyroid. 

Integration with non-coding regulatory molecules such as microRNA will provide 

an insight into carcinogenesis of PTC. 
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ABSTRACT 

 

Colorectal cancer (CRC) is the third most common cancer worldwide with large 

number of patients being seriously implicated by tumor progression towards 

metastasis. Preliminary data from our proteomic laboratory has shown that 

Leucine-rich alpha-2-glycoprotein 1 (LRG1) is up regulated in the sera of 

colorectal cancer patient. LRG1 has been reported to be involved in angiogenesis 

process and is postulated to have more dominant role in tumor progression. We 

aim to assess the level of LRG1 in different stages of colorectal cancer cells. Four 

types of CRC cell lines (COLO320DM, COLO 205, HCT 116 and HT 29) and 

one normal colon cell line (CCD 841 CoN) have been screened for LRG1 protein 

expression. Briefly, cells were cultured, harvested and the proteins were extracted, 

reduced and alkylated prior to Western Blot Analysis. Stain-free technology was 

applied in the Western Blot workflow. Proteins were separated on stain-free 4-

20% gradient gel, protein bands were transferred to polyvinylidene difluoride 

membrane and probed with monoclonal anti-LRG1 antibody, followed by HRP 

conjugated secondary antibody and ECL reagent. Chemiluminescent signal was 

captured by using ChemiDoc™ MP Imager. The level of LRG1 in each sample 

was analysed using total protein normalization approach.LRG1 was found to be 

highly expressed in COLO320DM cell line followed by COLO 205, HCT 116 

and HT 29. No expression was observed from the normal cell line. In summary, 

the results indicate possible role of LRG1 in CRC progression and metastasis as 

high expression was observed in the advanced stages as compared to the lower 

stage. Further study on this gene function is currently ongoing. 
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ABSTRACT 

 

Colorectal cancer (CRC) is the most common cancers among Malaysian. 

Classifying CRC into Dukes’ staging is one of the most challenging issues and 

suggests that this classical staging is inaccurate to predict the progression of the 

cancer. In this study, we aim to identify somatic mutations in Dukes’ B and C in 

CRC. Targeted sequencing of 409 genes using Ion Ampliseq™ Comprehensive 

Cancer Panel was performed on genomic DNA obtained from paired fresh frozen 

tissues of Dukes’ B (n=10) and Dukes’ C (n=9). The sequencing results were 

analysed using Torrent Suite, annotated using ANNOVAR and validated via 

Sanger Sequencing. A total of 141 somatic non-synonymous sequences variations 

were found in 86 genes. Among these, 64 variants (45%) were predicted to be 

deleterious, 38 variants (27%) possibly deleterious while the other 39 variants 

have low or neutral protein impact. Fifteen genes have mutations with prevalence 

of ≥ 10% in the patient cohort with 14 overlapped genes in both Dukes’ B and C. 

Three genes; DPYD (p.W751*; p.G597V; p.R235W), KDR (p.R347H; 

p.V1041M) and PRKDC (p.G2778R; p.A2318T) were exclusively altered in 

Dukes’ B. The APC gene was the most frequently altered gene in both groups 

(50% (n=6) in Dukes’ B and 66.7% (n=6) in Dukes’ C). In addition, TP53 was 

more frequently altered in Dukes’ C (78%; n=7) compared to Dukes’ B (40%; 

n=4). Eight novel variants in APC were identified, namely p.R283*, p.N778fs, 

p.R805*, p.Y935fs, p.E941fs, p.E1057*, p.I1401fs and p.A1485fs which were 

predicted to be driver variants. APC remains as the most frequently altered gene 

in the intermediate stages of CRC and might play an important role in colorectal 

tumorigenesis. The pathogenicity of APC variants on different protein domain 

might have different effect in similar stage of CRC. Hence, the functional effect 

of the novel APC variants found in this study warrants further investigation. 
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ABSTRACT 

 

Glioblastoma multiforme (GBM) is an aggressive brain tumour that commonly 

exhibits resistance to conventional chemotherapy and radiotherapy. Using a high 

throughput RNAi screening, we had identified a serine-threonine kinase, Tousled-

like kinase 1 (TLK1) as one of the potential therapeutic targets for GBM. TLK1 

was also found to be overexpressed in cholangiocarcinoma, breast cancer and 

prostate cancer. However, the role of TLK1 in GBM’s pathogenesis is still 

unknown. In this study, we found that TLK1 was overexpressed in GBM cells. 

We studied the biological effects of TLK1 knockdown by transduction of 

lentiviral-based plasmid vectors pGIPZ-TLK1-shRNA into PTEN-mutant 

U87MG and TP53-mutant LN18 GBM cell lines. The TLK1 loss-of-function 

effects particularly in the GBM survival pathways were determined using cell 

viability, cell cycle and BrdU proliferation assays. The affected downstream 

pathways were investigated using InstantOne™ ELISA kits and real time PCR. 

The TLK1 was successfully knocked down at mRNA and protein levels. TLK1 

silencing significantly reduced the cell viability and clonogenic potential of both 

GBM cell lines. The inhibition of GBM cell survival was due to accumulation of 

S-phase arrest as well as decreased number of cells in G2 to M phase. This was 

supported by the BrdU cell proliferation assay findings whereby the number of 

cells undergoing DNA synthesis decreased significantly. Relative gene expression 

of two cell cycle kinases namely, TTK and CDK1 were found to be significantly 

down-regulated. Inhibition of TLK1 caused a significant reduction of 

phosphorylated p70s6k, a serine/threonine kinase regulated by PI3K/mTOR 

pathway in PTEN-mutant U87MG cells. However, in TP53-mutant cells, 

reduction of total TP53 protein and increased in phosphorylated TP53 expression 

were observed suggesting robust TP53 stimuli response to TLK1 inhibition which 

may be due to presence of mitotic catastrophe leading activation of the TP53 

dependent DNA damage pathways. We suggest that TLK1 plays an important role 

in GBM and different pathways were affected in different type of cells harboring 

different mutation.  
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ABSTRACT 

 

Increasing evidence suggest long non-coding RNAs (lncRNAs) as powerful 

players in cancer pathogenesis that perhaps influence the success of personalized 

medicine. RNA-sequencing was performed in three glioma cell lines treated with 

combined bioactives gamma-tocotrienol (GTT) with hydroxychavicol (HC), and 

epigallocatechin gallate (EGCG) with hydroxychavicol (HC). The differentially 

expressed lncRNA were retrieved out of the whole gene expression list using the 

lncRNA v21 list obtained from gencodegenes.org. A total of 102, 37, and  33 

lncRNAs were found to be differentially expressed in 1321N1, and LN18 cells 

respectively treated with combination of GTT+HC. Whereas a total of 282, and 

270 lncRNAs were found to be differentially expressed in 1321N1, and LN18 

cells treated with combination of EGCG+HC respectively. Further, we reported 

the type of lncRNAs and the type of chromosome which the lncRNAs arises from. 

The KEGG pathways that were affected by co-expressed protein-coding genes of 

lncRNA LUCAT1, MIR22HG, NEAT1, and SNHG1 were identified using Co-

LncRNA. Among the top 20 pathways affected were NOD-like receptor signaling 

pathway, cell cycle, MAPK signaling pathway, and insulin signaling pathway. 

Our work provide evidence that the combined dietary bioactives can modulated 

differential lncRNA expression that may be functional in halting the proliferation 

of treated cells. 
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ABSTRACT 

 

Endometrioid endometrial cancer (EEC) is the commonest form of endometrial 

cancer. EEC can be divided into oestrogen receptors (ER) positive and ER 

negative subtypes. Each subtype contains a distinct gene mutation profile which 

has yet to be fully defined. Nineteen EEC samples and ten normal endometrial 

tissues were obtained from Universiti Kebangsaan Malaysia Medical Centre 

(UKMMC). ER status was assessed (ER positive, n=11; ER negative, n=8) before 

sequencing on Ion Torrent Personal Genome™. Ion Ampliseq Comprehensive 

Cancer Panel™ targeting 409 mutations was utilized. Variants were annotated 

using ANNOVAR and validated using Sanger sequencing. PTEN is the most 

frequently altered gene in ER positive subtype (64%, n=11) while ARID1A is the 

most frequently altered gene in ER negative subtype (63%, n=8). By focusing on 

genes related to oestrogen signaling pathway, we identified alterations in ERRB3 

(36%, n=11), GNAS (36%, n=11) and WHSC1 (27%, n=11) in ER positive 

subtype. On the other hand, alterations in PIK3CA (50%, n=8) are more frequent 

in ER negative subtype. Four variants in ERBB3 (p.L143M; p.R488Q; p.P558S; 

p.L924V) were predicted as deleterious and might activate PI3K/AKT signaling 

pathway which is a critical survival cascade in tumour progression and 

ras/raf/MEK/ERK signaling pathway known to be involved in tumour growth and 

migration. Two deleterious variants identified in GNAS (p.I39T; p.R985*) were 

predicted to constitutively upregulate cAMP pathway and activate CREB 

transcription factor which regulates diverse cellular response including 

proliferation, differentation, and survival. Three deleterious variants in WHSC1 

(p.K547E; p.R1126H; p.L1268P) might influence tumour development of EC by 

altering pattern of transcriptional activation or repression in ER pathway. While 

two deleterious variants in PIK3CA (p.E81K; p.G118D) might alter PI3K/AKT 

signalling pathway. Next generation sequencing efforts have revealed mutational 

spectra in ER positive and ER negative subtype of EEC that may lead to improved 

diagnostic reproducibility and serve to stratify patients for targeted therapeutics. 
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ABSTRACT 

 

In Malaysia, colorectal cancer (CRC) is one of the most frequently occurring 

cancers in male and the second most frequent in female. Colorectal cancer is 

developing cancer in colon and rectum due to abnormalities in cell proliferation 

and has ability to invade to other parts of body. Changes in methylation status 

(hypermethylation or hypomethylation) of DNA elements will contribute to 

cancer either by genomic instability or gene expression pattern. DNA methylation 

is a modification of Cytosine (C) which located at 5’ to a Guanine (G) in a CpG 

dinucleotide. This study was conducted to study the methylation status in paired 

tumor-adjacent normal CRC samples. Genomic DNA was extracted from 54 

paired matched samples (> 80 % tumor cells) collected from UKM Medical 

Centre (UKMMC). Bisulfite conversion was performed and the bisulfite 

converted DNA was subjected to microarray using Infinium Human Methylation 

450 Beadchip Array. Based on R programming analysis, 11409 genes were 

significantly differently methylated on CpG loci (p≤ 0.05), with 9447 

hypermethylated and 1962 hypomethylated genes. Majority of the hyper and hypo 

methylated sites were in open sea area (8666 genes). According to functional 

genomic distribution, body region was highly differentially methylated (88%) as 

compared to promoter (9%) and 3’ untranslated-region (UTR), (3%). Pathway 

enrichment analysis revealed involvement of 188 genes involved in colorectal 

cancer pathway, 142 genes in MAPK signaling and 130 genes in focal adhesion 

pathway. By overlapping these three different pathways, 17 hyper and hypo 

methylated genes were identified. Ten genes which were RAC1, SOS1, CRK, 

BRAF, AKT2, CDC42, MAPK8, HRAS, EGFR and PRKCA (beta value of 0.30, 

0.23, 0.20, 0.20, 0.15, 0.12, 0.13, 0.10, -0.12 and -0.30, respectively) were chosen 

for validation using Methylation-Specific qPCR. Understanding the methylation 

profiles across different stages of CRC will help to elucidate pathways involved in 

progression of the disease and exploring potential CRC biomarkers. 
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ABSTRACT 

 

Resistance to 5-Fluorouracil (5-FU) is a major obstacle to the successful treatment 

of colorectal cancer (CRC) and posed an increased risk for recurrence. Epigenetic 

alterations have been suggested as one of the underlying mechanisms. The well-

studied epigenetic mechanism is the DNA methylation, which is an addition of a 

methyl group at the carbon 5 position of the cytosine ring by DNA 

methyltransferase to produce 5-methylcytosine. This study aims to determine the 

methylation phenotype in CRC to identify predictive markers for chemotherapy 

response. DNA methylation profiling was performed on 43 non-recurrent and 5 

recurrent CRC patients using the Illumina Infinium HumanMethylation 450 

Beadchips. We identified 6820 significantly differentially methylated genes (P < 

0.05); 4409 genes were hyper- while 2411 genes were hypomethylated in the 

recurrent group compared to the non-recurrent. The top ten hypermethylated 

genes were PCSK6, PTPRK, PTGER3, TMCO3, PLAIA, CCDC57, GNA01, 

SOCS3, DDX43 and CHL1 with average β-value difference between recurrent 

and non-recurrent group were 0.2806, 0.2802, 0.2593, 0.2565, 0.2300, 0.2284, 

0.2283, 0.2282, 0.2191 and 0.2190, respectively. The top 10 hypomethylated 

genes were PCSK6, PTPRK, PTGER3, TMCO3, PLA1A, CCDC57, GNA01, 

SOCS3, DDX43 and CHL1 with average β- value -0.3247, -0.2994, -0.2919, -

0.2720, -0.2682, -0.2664, -0.2552, -0.2504, -0.2421 and -0.2286, respectively. 

Out of 6820 significant genes, three hypermethylated genes (CCNEI, PON3 and 

CCNDBP1) and two hypomethylated genes (CHL1 and DDX43) were selected 

for validation using methylation specific qPCR (MS-qPCR) based on their β-

value and association with CRC as well as other cancers. These genes were 

involved in cell cycle, cell proliferation and cell growth. Our genome-wide 

methylation study in CRC showed that recurrent CRC exhibited increased 

methylation levels compared to non-recurrent. In combination with functional 

analysis, this finding may lead to the identification of predictive markers that 

would help in modifying initial treatment options and monitoring patient response 

to therapy. 
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ABSTRACT 

 

Papillary thyroid carcinoma (PTC) is a malignancy with a good overall prognosis; 

however certain high-risk cases as in patients with lymph node metastasis (LNM) 

exhibit progressive disease and poor prognosis. MicroRNAs are a class of 

noncoding, short single-stranded RNAs which regulate gene expression and these 

molecules have been shown to play a role in LNM. The integrated analysis of 

miRNAs, gene expression and transcription factors (TFs) has been shown to 

improve the identification of functional miRNA-target gene-TF relationships, 

providing a comprehensive view of molecular events underlying metastasis 

process. We reanalyzed The Cancer Genome Atlas (TCGA) datasets on PTC to 

identify differentially expressed miRNAs/genes in PTC patients with LNM-

positive (LNM-P) versus lymph node negative (LNN) PTC patients and to 

investigate the miRNA-gene-TF regulatory circuits that regulate LNM in PTC. 

PTC LNM-P patients has significantly shorter disease-free survival rate compared 

to PTC LNN (Log-rank Mantel Cox test, p = 0.0049). We identified 181 

significantly differentially expressed miRNAs in PTC LNM-P versus PTC LNN; 

110 were upregulated and 71 were downregulated. The topmost deregulated 

miRNAs includes hsa-miR-146b, hsa-miR-375, hsa-miR-31, hsa-miR-7-2 and 

hsa-miR-204. Significant enrichment of four unique pathways potentially 

involved in metastasis to the lymph nodes were revealed; oxidative 

phosphorylation (OxPhos), cell adhesion molecules (CAMs), leukocyte 

transendothelial migration and cytokine-cytokine receptor interaction. OxPhos 

was the most significantly perturbed pathway (p = 4.70E-06) involving 

downregulation of 90 OxPhos-related genes. Significant interactions of hsa-miR-

301b with HLF, HIF and REL/NFkB transcription factors were identified 

exclusively in PTC LNM-P versus PTC LNN. We postulate that hsa-miR-301b 

might be involved in regulating LNM in PTC via interactions with HLF, HIF and 

REL/NFkB. To the best of our knowledge, the role of these TFs have been studied 

in PTC but the precise role of this miRNA with these TFs in LNM in PTC have 

not been investigated.  
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ABSTRACT 

 

Luminal breast cancer subtype (ER/PR+, HER2+/-) represents around 2/3 of all 

breast cancers, and better understanding of the genetic alterations underpinning 

the disease pathogenesis is desirable to develop effective treatment plans and to 

improve patients’ survival. To date, other than hormonal therapies (e.g. 

tamoxifen, aromatase inhibitor), no other targeted therapies have been approved 

by FDA for luminal breast cancer. Despite more than 500 breast tumor samples 

which have been sequenced through international consortium-based projects, 

there is no data on Malaysian patients. Therefore, it is of interest to identify 

frequently mutated genes or pathways in our breast cancer patients for a more 

defined framework for clinical trials or prescriptions in future. In this pilot study, 

a total of 9 pairs of newly diagnosed luminal breast cancer cases (>80% tumour 

content) and their matched normal blood samples were subjected for exome 

sequencing to an average of 60X coverage. A total of 493 somatic mutations (52 

indels, 288 missense, 124 silent, 17 nonsense, 12 splicing) have been identified. 

Our analysis identified kinases as the most significantly mutated genes (n=25/367 

with non-synonymous mutations), with all the 9 luminal breast cancer samples 

harboring at least 1 non-synonymous mutation in the clustered genes. It is 

noteworthy that many of these kinases are druggable and involved in the NF-KB 

pathway, MAPK cascade, PI3K cascade, and FGFR signaling pathway. 

Moreover, in agreement with other studies, PIK3CA also appeared as the most 

frequently mutated genes in our luminal breast cancer patients (n=4/9, 44%), and 

could potentially benefit from anti-PI3K targeted therapies which have entered 

phase III clinical trials. In addition, our study also detected several recurrently 

mutated genes involved in transcription regulation (i.e. CBX2, MEOX2, and SF1) 

and MAPK kinase pathway (MAP3K3). In summary, our study revealed that 

perturbation in protein phosphorylation processes as potential key drivers of 

luminal breast cancer pathogenesis, and their druggability warrants further 

investigation.  

http://www.pubfacts.com/author/Shahrun+Niza+Abdullah+Suhaimi
http://www.pubfacts.com/author/Saladina+Jaszle+Jasmin
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ABSTRACT 

 

The preference of natural based product notably cosmetics were to be significant 

nowadays. The plant based products were presumed to be safer than artificial 

products. There are lot of potential chemical constituents with anti ageing 

properties can be exploited from the plant. However the toxicity of these plants 

was less explored.  Therefore, a screening of Malaysian plant extracts with anti 

ageing properties has been conducted. Different parts of selected plants were used 

to prepare water, methanol and ethanol extracts. The effects of plant extracts on 

cell viability were evaluated by MTS assay. The stem of Rosmarinus officinalis 

extracted with mixture of ethanol and methanol show the highest cell viability 

compared to other part of extraction. Meanwhile, the optimum concentration of 

Piper betle leaf extract for cell viability was 25 µg/mL whereas the optimum 

concentration of Labisia pumila stem extracted with water was 100 µg/mL. The 

result showed that different parts of plant extracted using different solvents give 

different level of cell viability.  Rosmarinus officinalis leaf extracted with mixture 

of ethanol and methanol also Labisia pumila stem extracted with water showed an 

increase in cell viability at certain concentrations.  Further, in vitro and in vivo 

studies are required to evaluate the potential anti ageing activities of selected plant 

extracts.   
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ABSTRACT 

 

Hepatitis C virus (HCV) infects more than 170 million people worldwide. The 

acute HCV infection normally develop to chronic infection that leads to liver 

cirrhosis, hepatocellular carcinoma and hepatic failure. In view of that, there is 

global interest in developing new effective and cost- effective vaccines, drugs and 

diagnostic tests that could be helpful in HCV-clinical management. In this study, 

short peptide candidates were modelled by Hyperchem8.0.10 software and 

HADDOCK webserver was used to dock the peptides into the active sites of HCV 

NS3-4Apro. Docking results were analysed for hydrogen bonds using PyMol1.3 

software. HCV NS3-4A serine protease was produced as a single-chain 

recombinant protein in E.coli. NS3-4Apro assay was carried out by measuring the 

florescence emission of catalyzed peptide substrate. Our computational study 

showed significant interaction of the peptides with NS3-4Apro residues at the 

binding site. The docking energy for the peptides –AYA2, 3, 5, 8, and 9 was -

92.0, -95.3, -89.9, -77.6 and -74.4 respectively. These peptides inhibited HCV 

NS3-4Apro activity at percentage of 95, 74, 85, 81, and 91 % respectively.  Our 

peptides showed potential inhibitory effect against HCV serine protease that 

worth further studies to develop therapeutic agents against HCV infection. 
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ABSTRACT 

 

Hepatitis C virus that can cause both acute and chronic liver infection has raised 

the global health concern. Most people (70-85%) infected with acute hepatitis C 

develop the infection to chronic hepatitis C that eventually lead to liver cirrhosis 

and then liver cancer.  There are about 350000 to 500000 people die each year 

from hepatitis C-related liver diseases. Therefore, we designed this study to find 

potential inhibitors to combat HCV replication using computational studies. More 

than 3000 natural compounds that are available in traditional Chinese medicine 

(TCM) library have been screened against HCV NS3-4A serine protease as a drug 

target. Simeprevir is selected as the standard inhibitor and is re-docked with the 

protease 3D structure by using autodock Vina software and Virtual screening of 

HCV protease was carried out using Mobyle webserver. The best binding 

conformation of each ligand was determined as the lowest energy conformation in 

the largest cluster. Binding energy with more negative value shows better affinity 

for inhibitor to bind with the protease structure. Inhibitors that strongly interacted 

with the active site of HCV protease (Serine, Histidine and Glycine) with lowest 

binding energy were considered as the first rank. There are about 100 ligands 

being selected through virtual screening from TCM database. A total of 50 

compounds were chosen for re-docking with HCV NS3-4A serine protease. 

Ligands that interact with at least two key residues of HCV NS3-4A serine 

protease active site and score the energy that lower than -8 was consider as 

potential inhibitors. Based on that, we successfully determined five compounds 

(Amentoflavone, Beta-Hederin, Diosmin, Epimedoside A and Protohypericin) 

that can be developed as potential inhibitors against HCV infection.Further in 

vitro experiments are needed to validate the inhibitory effects of the selected 

compounds against HCV replication. 
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ABSTRACT 

 

Hepatitis C virus (HCV) infection is considered as one of the major health 

problems affecting around 3% of the global population and 1.6 % of Malaysian. 

This study aims to determine potential inhibitors against HCV serine protease 

(NS3/4A) through an in silico approach. A homology model of HCV NS3/4A was 

first generated and used to screen across a chemical library of benzopyran-liked 

compound via Autodock vina. Simeprevir was used as a positive control to serve 

as a benchmark for the identified potential inhibitors. All compounds were ranked 

according to their predicted Gibbs free energy and possible interactions with the 

target protein were also calculated and visualized using Discovery Studio 4.0 

software. With a combination of energy ranking, visual inspection of possible 

interactions as well as ADMET screening, we identified five potential compounds 

with capable to dock into the active site of the serine protease with a better 

binding energy comparing to the positive control. Future in vitro studies are 

required to evaluate and to confirm the inhibitory activity of the potential 

inhibitors identified.  
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ABSTRACT 

 

Hepatitis C is an infectious disease that affected ~ 170 million of people 

worldwide. It is caused by Hepatitis C virus (HCV) and infected person can 

progress to chronic infection which can cause chronic liver disease, cirrhosis and 

hepatocellular carcinoma. The HCV NS3/4A serine protease is crucial for 

processing of Hepatitis C virus polyprotein. Therefore, it is considered as an 

attractive target for anti-HCV drug discovery. The method applied to find HCV 

NS3/4A serine protease inhibitor start by determination of NS3-4Aserine protease 

protein structure by YASARA followed by structure-based virtual screening 

approach. Two sets of compound database from Pubchem and Zinc were used in 

this study for virtual screening against catalytic triad of HCV NS3/4A serine 

protease (His 72, Asp 96, and Ser 154). The outcome is further filtered with 

ADMET properties and then ranked according to the lowest binding energy and 

highest interaction with catalytic triad. Total of 13 compounds from 

approximately 90,000 compounds of the database shown good binding energy and 

interaction and can be a promising lead for development of HCV NS3/4A serine 

protease inhibitor. Further in vitro studies on the selected compounds are required 

to evaluate their potential inhibition against HCV replication. 
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ABSTRACT 

 

Gelam honey contains high in total phenolic compounds and flavonoid content 

which possesses high antioxidant capacity and free radical-scavenging activity. 

Antioxidant acts as reactive oxygen species (ROS) scavenger and prevents cells 

and tissues from oxidative damage. High in ROS production and accumulation of 

oxidative damage may accelerate the aging process and cause diseases. 

Mitochondria are one of the main sources of ROS production. The aim of this 

study is to determine the effect of gelam honey on age in cardiac mitochondrial 

protein expression of rats. Total of twenty four male Sprague-Dawley rats was 

divided into two groups: young (2 months old) and aged (19 months old) group. 

Each group consists of control groups (distilled water) and treated groups (gelam 

honey; 2.5 g/kg body weight). Cardiac mitochondria were isolated after 8 months 

treatment. Differential of cardiac mitochondrial protein expression treated with 

gelam honey were analysed by one-dimensional polyacrylamide gel 

electrophoresis coupled with high resolution mass spectrometry (Q-TOF LC/MS). 

A significant age-related changes occurred in 69 proteins where 68 proteins were 

down-regulated and only one protein was up-regulated in aged group compared to 

young group. Interestingly, gelam honey supplementation in aged group showed 

55 differently expressed proteins where 52 were up-regulated and 3 were down-

regulated. These upregulated protein were related to electron transport chain 

(ETC), tricarboxylic acid cycle (TCA), fatty acid β-oxidation, mitochondrial 

morphology regulation and oxidative stress response. Gelam honey 

supplementation increases MnSOD expression and improves protein expression in 

ETC’s complexes mainly NADH dehydrogenase (Complex I) which are the 

important site for oxidative phosphorylation. Mitochondrial function and defense 

mechanism may increased by gelam honey supplementation in aged rats. 
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ABSTRACT 

 

Polycystic ovary syndrome (PCOS) is the most common form of anovulatory 

infertility found in women of reproductive age. In Caucasian population, allele 8 

(A8) of D19S884, a dinucleotide repeat polymorphism in the fibrillin-3 gene, is 

linked to PCOS and associated with insulin resistance in women with PCOS. A7 

is the most prevalent among Han Chinese PCOS subjects. Our previous results 

had shown that A9 is most common among Malay patients. The objective of this 

study is to assess the aberrant gene expression patterns in PCOS that might be 

related to insulin resistance, a criteria in metabolic syndrome. Blood RNA was 

extracted from 3 normal samples and 3 PCOS samples. Differential expression of 

the two biological groups were investigated by reverse transcription quantitative 

polymerase chain reaction (RT-qPCR) using RT2 profiler PCR™ array which 

consists of 84 genes. Data was analyzed using GeneGlobe software. Twelve genes 

were upregulated and 33 genes were downregulated in PCOS samples. Among the 

upregulated genes (>4 fold-change, p-value <0.05) are Adiponectin (ADIPOQ), 

Adiponectin Receptors 1 (ADIPOR1), Insulin-Like Growth Factor 1 (IGF-1), 

Oxidized Low Density Lipoprotein (OLR) and Apolipoprotein (APOE). 

Downregulated genes (>-4 fold-change, p-value <0.05) include Hexokinase (HK-

2), Insulin Receptor Substrate 1 (IRS1), and Serpin Peptidase Inhibitor 

(SERPINE1). These genes are involved in insulin and adipokines signaling, 

commonly dysregulated in diabetes mellitus, involved in innate immunity and 

inflammatory processes, as well as important for carbohydrate and lipid 

metabolism. The differentially expressed genes identified in our study are 

involved in the insulin resistance pathway. Insulin resistance is a key link between 

obesity and diabetes mellitus, and may be caused by dysregulation of the complex 

signaling between adipose tissue, pancreatic islets, liver, and skeletal muscle. 

Therefore we have more understanding of the insulin resistance pathway in 

PCOS. 
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ABSTRACT 

 

Polycystic ovarian syndrome (PCOS), the most prevalent endocrine disorder in 

women, has long been noted to have a strong genetic susceptibility. In previous 

Caucasian studies, a PCOS susceptibility gene (the fibrillin 3 gene, or FBN3) had 

been mapped to chromosome 19p13.2 with the strongest association being with 

the dinucleotide repeat microsatellite genetic marker D19S884. Whereas the 

PCOS susceptibility locus D19S884 allele 8 (A8) has been replicated in studies 

among Caucasian populations, A7 seems to be the most prevalent among Han 

Chinese PCOS subjects. Since the presence of D19S884 is more likely to confer 

insulin resistance, β-cell and other metabolic dysfunctions, it is of clinical 

importance to be able to detect this in a local population. In this on-going study, 

we use electrophoretic techniques for the detection of human microsatellite 

D19S884 in the blood DNA of Malay women with PCOS. DNA microsatellites 

were amplified by polymerase chain reaction (PCR) using a pair of specific 

primers tagged with fluorescence to yield products of 160-200 base pair in length. 

Alleles were separated on 4% low-melting agarose gels electrophoresis to 

preliminarily to confirm the success of PCR. It was followed by analysis using the 

capillary gel electrophoresis for fragment analysis. Analysis of the microsatellite 

D19S884 polymorphism of the CA repeat in the FBN3 gene was successfully 

carried out using the aforementioned electrophoretic techniques. From 111 alleles 

detected, the highest allele frequency found was A9 (28%), followed by A12 and 

A6 (both 14%) and A8 (13%). In this preliminary analysis, quite apart from A8 

and A7, the most common allele noted among Malay PCOS women seems to be 

A9. In order to investigate whether the (CA)n polymorphism (A9) in FBN3 also 

increases susceptibility to PCOS in Malaysian women, an association study is 

planned. 
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ABSTRACT 

 

Adult rat ventricular cardiomyocytes (ARVM) have been used in many in vitro 

testing for cardiotoxicity means or, more recently, examining myocyte 

differentiation potential of stem cells. However, the isolation procedure remains 

challenging. The survival of the isolated cardiomyocytes is often low using the 

commercial isolation kit. Here we built and established a perfusion-based 

isolation system to improve the harvest of ARVM for in vitro assay. Adult Wister 

Kyoto rats (200-300g) were sacrificed by using 40mg/kg sodium pentobarbital. 

The heart was immediately isolated from the thoracic cavity, connected to the 

system with a fine cannula via aorta and perfused with Krebs-Henseleit (KH) 

Buffer for several minutes. The Langendorff hearts were then digested with 

enzymes consisted of collagenase, hyaluronidase, trypsin and DNAse. 

Cardiomyocytes were then separated from the cell suspension after enzyme 

digestion through centrifugation and bovine serum albumin (BSA)-based gradient 

separation method. The viable cardiomyocytes were on plated on laminin and 

maintained with 2% CO2 using formulated medium consisted of α-MEM 

supplemented with dexamenthasone and oxytoxin. Almost 90% of the viable, rod 

shaped ARVM remained its beating features on petri dish up to a week after 

isolation. Our home-made perfusion system is capable of performing retrograde 

heart perfusion using Langendorff method. This system is proven to enable 

isolation of adult rat ventricular cardiomyocytes, and potentially the cardiac stem 

cells, with high viability.  
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ABSTRACT 

      

D, L-methadone hydrochloride is a synthetic opioid that is used as maintenance 

treatment for opioid addiction. The research done by Friesen et al., (2008) proved 

that D, L-methadone have the ability to inhibit proliferation and induce cell death 

in leukemia cells through induction of apoptosis and activation of apoptosis 

pathway. The aim of this study is to identify apoptosis related proteins that are 

involved in the methadone induced leukemia cell death using Raybio® Human 

Apoptosis Antibody Array (RHAAA). In this study, two leukemia cell lines, 

CCRF-CEM and HL60 were incubated with D, L-methadone hydrochloride to 

determine the IC50 value. The IC50 value obtained for CCRF-CEM at 24 hours is 

121.6 µmol/L while the IC50 value for HL-60 at 24 hours is 97.18 µmol/L. Next, 

using the IC50 value obtained, both cell lines were incubated with methadone 

hydrochloride of that concentration for 24 hours before obtaining the cell lysate 

using cell lysis buffer. The cell lysate were then loaded into the array well, 

incubated overnight followed by incubation with biotinylated antibody and 

labeled with streptavidin before analyzed using laser scanner. Result from 

antibody array showed different expression level of apoptosis related proteins 

detected in the cell lysate of the treated cells comparing to the untreated control. 

Caspase 8 was upregulated while p53 and survivin were downregulated for the 

cell lysate of CCRF-CEM obtained after treatment with methadone hydrochloride.   

For the cell lysate of HL-60, Bid and Caspase 8 were upregulated while HTRA 

and Smac were downregulated. The outcome of this research will provide a better 

understanding towards the mechanism of methadone induced apoptosis. 



 

 

P41 

Asia-Pacific Journal of Molecular Medicine 2015, 5 (SUPP 1) 

Abstracts for 6th Regional Conference on Molecular Medicine (RCMM) 

in Conjunction with 2nd National Conference for Cancer Research 2015 

23-25th October 2015, Sunway Putra Hotel, Kuala Lumpur 

 

 

Gene Expression Profiles in Pregnant Rat Liver Treated with Ubi Gadong 

(Dioscorea hispida) Aqueous Extract 

 
Ezarul Faradianna Lokman*, Hussin Muhammad**, Maizatul Hasyima Omar***, Fazliana 

Mansor*, Fatin Saparudin*, Mohd Zahari Tajul Hassan**** 
 

*Diabetes and Endocrine Unit, Cardiovascular, Diabetes, Nutrition Research Centre, **Toxicology Unit, Herbal Medicine 
Research Centre, ***Phytochemistry Unit, HMRC, ****Research Management Unit, Institute for Medical Research, Jalan 

Pahang, 50588, Kuala Lumpur, Malaysia 

 

 

 

ABSTRACT 

 

Ubi Gadong (Dioscorea hispida) (UG) is a poisonous plant where scientific study 

has shown that its tubers contain toxic alkaloid constituents, identified as 

dioscorine (Pinder, 1951). The tubers can only be consumed after the toxic 

substance is removed (Yahaya et al., 2104). This study was performed to identify 

the effects of Dioscorea hispida at different concentrations on liver gene 

expression of pregnant rats. This information was then used to determine which 

metabolic and signal transduction pathways were affected following the 

mechanisms of action involved. Female Sprague-dawley rats (n=30) received UG 

extract at 250, 1000, 2000 mg/kg of body weight, respectively in each group for 

14 days. At the end of the exposure, liver tissue was disrupted for RNA isolation 

using RNeasy Total RNA Mini Kit (Qiagen) followed by RT² Profiler™ PCR 

Array analysis. Initially, 100 ng of total RNA sample was converted to cDNA 

using RT² PreAMP cDNA Synthesis Kit. cDNA was added to RT2 qPCR Master 

Mix and aliquoted across PCR array. RT² PCR Data Analysis Software was used 

for data analysis. It was found that the non-pregnant rats survived the upper limit 

dose of UG, but not the pregnant group. We therefore wanted to further 

investigate what exactly happened to the pregnant rats after receiving UG by 

studying the gene expression mainly in the liver. The PCR array results showed 

that Serpina3n, Btg2, Cyp1a2, Godd45a and Scd1 genes were highly upregulated 

(>17 fold change;p-values <0.05) whereas Hpn, Mb12, Ccng1, Pyg1, Dnajc3 and 

Icam1 genes (>8 fold change;p-values <0.05) were downregulated. The molecular 

functions of the upregulated genes identified are associated with catalytic (66.7%) 

and enzyme regulator (33.3%) activities. The hepatoxicity effects of UG might be 

mediated by PI3 kinase, p38 MAP3, p53 and G-protein signalling pathways. The 

biological process include apoptic, biological regulation, cellular, development, 

immune, metabolic and response to stimulus. In conclusion, several genes and 

pathways are involved affecting the liver functions of pregnant rats when treated 

with UG extract. 
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ABSTRACT 

 

Glucocerebrosidase (GBA) is one of the commonest Parkinson’s disease (PD) 

susceptibility genes. Studies have shown that GBA mutations may modify age at 

onset of PD. The association between GBA and PD has not been reported in the 

Malay population.  Therefore, the aim of this study is to screen for GBA gene 

mutations and determine their frequency in the Malay PD patients. GBA gene 

from 50 late onset PD (LOPD), 50 early onset PD (EOPD) patients and 50 

ethnically and aged matched controls were amplified and subjected to library 

construction using the Ion Plus Fragment Library kit. Each library was barcoded 

using Ion XpressTM Barcode Adapters. Pooled barcoded libraries were used in 

PCR emulsion and enrichment via the Ion One TouchTM System and sequenced 

using Ion Torrent Personal Genome MachineTM. The Torrent Suite™ Software 

was used for data analysis. Variants were annotated using the ANNOVAR. 

Heterozygous GBA mutations that were identified in EOPD are p.L483R, 

p.L483P, p.R159Q, p.S146L, g.3548A>G and c.-145G>A. Meanwhile, p.R202Q, 

c.543C>T (p.(=)) and c.28-10G>A were identified in LOPD cases. p.R202Q and 

c.-145G>A also were identified in control together with c.259C>A (p.(=)). The 

frequency of GBA mutations were higher in PD cases (n=9/100, 9%) compared to 

controls (n=3/50, 6%) and higher in EOPD cases (n=6/50, 12%) compared to 

LOPD cases (n=3/50, 6%). However, the difference are not statistically 

significant for both groups (PD vs Control: P=0.751, OR=1.55, 95% CI 0.400-

5.996; EOPD vs LOPD: P=0.487, OR=2.14, 95% CI 0.503-9.068). GBA 

mutations may be associated with PD and may modify age at onset in Malay but 

these results need further validation in a larger sample size.  
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ABSTRACT 

 

Bone marrow derived mesenchymal stem cells (MSCs) are known to secrete 

cardioprotective factors that can stimulate heart repair following ischemic injury. 

One of the mechanisms is by mobilizing the c-kit expressing endogenous cardiac 

stem cells (CSCs) and salvage infarcted heart from detrimental remodeling. This 

study aimed to optimize the protocol for harvesting conditioned medium (CdM) 

from MSCs which is favourable to CSCs. MSCs were isolated from tibia and 

femur bones of 3-5 week old C57BL6/N mice and characterized by flow 

cytometry. The effects of the choise of basal medium, MSC seeding density, 

oxygen level, ascorbic acid and time of conditioning on CSC proliferation were 

determined. The generated CdM based on optimised parameters were then tested 

for its effect on CSC migration. All data were analysed using ANOVA. The 

isolated mouse MSCs expressed CD29, CD44, Sca-1 and CD105, but are negative 

for CD34 and CD45, confirmed by flow cytometry analysis. Our data revealed 

that the optimal CdM could be generated from MSCs 24 hr after seeding the cells 

at 20,000 cells/ cm2 and conditioned using Dulbecco’s Modified Eagle’s Medium 

supplemented with ascorbic acid in the absence of serum. The CdM generated 

under the optimised condition was found to significantly improve CSC migration 

up to 118.3% as compared to the control without CdM. Standardisation of MSC 

culture conditions enable the production of consistently high quality CdM that 

favours CSC growth by minimizing batch-to-batch variation. Further 

characterisation is needed to preserve and optimise the therapeutic potential of 

CdM in enhancing CSC-mediated regeneration in the infarcted myocardium.  
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ABSTRACT 

 

Myocardial infarction remains the most common cause of morbidity and mortality 

worldwide. Previous studies showed that both bone marrow-derived 

mesenchymal stem cells (MSCs) and endogenous cardiac stem cells (CSCs) are 

capable of regenerating injured heart, and administration of both cells in single 

dose had also revealed superior therapeutic effects in vivo. Hence, this study 

aimed to unveil the synergistic relationship between MSCs and CSC in order to 

possibly integrate MSC in CSC culture and expansion in vitro prior to 

transplantation, and ultimately augment its therapeutic efficacy. All MSCs and 

CSCs were isolated from 5-6 week-old C57/BL mice. In this study, CSC were co-

cultured with MSCs or treated with MSC-derived conditioned medium (CdM). 

Untreated CSCs were served as the control. CSC cardiac differentiation was 

induced by using cardiogenic medium supplemented with ascorbic acid, β-

glycerophosphate and dexamethasone, for 7 days. Cell characterisation and 

detection of cardiac differentiation were achieved by using qPCR and 

immunofluorescence staining. All data were analysed using ANOVA. Two 

populations of c-kit expressing CSCs were identified based on the expression 

level of Sox2, the stemness marker, and the Gata4 and Nkx2.5, the early 

indicators of cardiac specification.  Co-culture of Sox2pos Gata4dim Nkx2.5dim CSC 

and MSCs significantly up-regulated the mRNA expression of cardiac troponin I 

(cTnI), myocyte enhancer factor 2C and gata4 in CSCs after the induction of 

cardiac differentiation, and the levels were higher than that of CdM treated (p < 

0.005). The presence of cardiomyocytes, evident by the expression of the 

contractile proteins cTnI and α-Sacromeric actinin, was only found in Sox2pos 

Gata4dim Nkx2.5dim CSCs after co-cultured with MSCs. Nevertheless, the 

synergism was not observed in Sox2neg GATA4high Nkx2.5high population. Bone 

marrow MSCs enhance early cardiac specification of CSCs but the synergy is 

limited to a more primitive, Sox2pos Gata4dim Nkx2.5dim population. 
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ABSTRACT 

 

Curcumin (diferuloylmethane) is generally found as the major compound in 

rhizomes of turmeric plants Curcuma longa Linaeusas. Curcumin has been shown 

to inhibit cancer growth by means of inhibiting ErBB family members (ErbB1, 

Erbb2, ErbB3 and ErbB4). This family receptors often targeted for development 

of cancer therapeutics.  Previously, curcumin has also been shown to selectively 

inhibit EGFR or ErbB1 in in vitro, in vivo as well as in silico studies. However, 

its inhibitive effect on ErbB4 has not been elucidated. The present study evaluated 

the efficacy of natural curcumin and its analogs as ErbB4 inhibitors using 

computational approach namely molecular docking and molecular dynamics 

simulation. These approaches have been used to investigate the interactions 

between ErbB4 with curcumin analogs. Our molecular docking simulation 

showed that among five ligands that were docked at the active site cavity of 

ErbB4, ligand D docked with the lowest binding energy which was -7.29 

kcal/mol. Ligand D which was the lowest energy complex obtained from docking 

experiment was then further investigated using molecular dynamics simulations. 

Ligand D were quite well oriented in the binding pocket throughout the 10 ns 

simulations. Molecular docking and molecular dynamics (MD) simulation studies 

showed that curcumin could be embedded into the hydrophobic pocket of ErbB4 

and form stable hydrogen bonding interactions mainly with residue LYS-59. In 

conclusion, we have explored the binding mechanism of curcumin binding to 

ErbB4. This work could offer useful insight for designing novel analogs of 

curcumin as potential ErbB family inhibitors in the future. 
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ABSTRACT 

 

Methicillin-resistant Staphylococcus aureus (MRSA) are nosocomial pathogens 

commonly associated with antimicrobial resistance. Nevertheless, this bacteria 

also expresses numerous virulence factors, where the expression of these factors 

is controlled by the staphylococcal accessory gene regulator (agr) locus. A 

polymorphism in the agr-encoded peptide differentiates staphylococcal agr into 4 

groups: I, II, III and IV. In this study, we typed the agr locus of MRSA strains 

isolated from UKM Medical Centre using a multiplexed PCR method. A total of 

251 MRSA were isolated from patients admitted to various wards of UKM 

Medical Centre in 2009. The isolates were subsequently purified and established 

as strains. Chromosomal DNA of each strain was extracted using a Qiagen 

DNeasy Blood and Tissue kit. agr group for each strain was then determined 

using a multiplex PCR protocol. Genotyping results revealed that agr group I was 

the most common agr group of our tested strains (237 strains, 94.4%). Very few 

strains were typed as agr groups II and III (2 (0.8%) and 5 (2.0%), respectively). 

Seven (2.8%) strains were untypeable. Interestingly, agr group IV was not found 

in our tested strains. This is the pilot report of agr typing carried out on UKM 

Medical Centre’s MRSA strains. Even though medical conditions such as 

endocarditis have been associated with agr groups I and II, the actual clinical 

significance of this high prevalence of agr group I in our strains remains to be 

investigated.  
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ABSTRACT 

 

Undifferentiated nasopharyngeal carcinoma (NPC) is a major health problem in 

Asia and is commonly associated with Epstein-Barr virus (EBV) infection. 

However, molecular events that regulate the establishment of stable EBV 

infection in nasopharyngeal epithelial (NPE) cells remain largely undefined. TGF-

β signalling regulates a variety of cellular processes and functions as a tumour 

suppressor in the early stages of carcinogenesis by inhibiting cell proliferation and 

promoting differentiation in many epithelial cancers. Our hypothesis is that 

epithelial cells with defects in the growth inhibitory arm of the TGF-β signalling 

pathway are more amenable to stable EBV infection. Two different approaches 

were used to disrupt TGF-β signalling in premalignant NPE cells;(1) over-

expression of a kinase-deficient truncated form of the TGF-β receptor type II 

(dnTGF-βRII) and (2) treatment of cells with a TGF-β receptor type I (TGF-βRI) 

inhibitor (SB431542). Cells were infected with a GFP-tagged recombinant EBV 

and the percentage of GFP-positive cells was determined by FACS. The increased 

expression of TGF-βRII in dnTGF-βRII-transfected cells was determined by 

qPCR. Functional disruption of the TGF-β signalling pathway was confirmed in 

dnTGF-βRII-expressing and SB431542-treated cells by the demonstration of a 

reduced growth inhibitory response to TGF-β1 and inhibition of ligand-induced 

phosphorylation of SMAD2 (an intracellular effector of TGF- signalling). 

Following multiple passages after EBV infection, dnTGF-RII-expressing cells 

appeared to be able to sustain EBV infection, whilst vector control cells 

progressively lost the EBV genome. Similarly, EBV-positive cells were able to 

proliferate continuously in the presence of SB431542, whereas the percentage of 

EBV positivity in the control cells gradually reduced. Our results suggest that 

defects in the TGF-β signalling pathway may contribute to persistent EBV 

infection in NPE cells.  
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ABSTRACT 

 

Familial Hypercholesterolemia (FH) is an autosomal dominant disease involving 

lipid metabolism. It is characterized by increased low density lipoprotein 

cholesterol (LDL-C) which can cause atherosclerosis at early age. Mutations in 

LDLR, APOB, PSCK9 and LDLRAP1 have been identified in patients with 

definite FH, yet a large number are undiagnosed, thus suggesting the presence of 

other genes involved in the disease. FH mutations in Malays are largely unknown, 

as compared to the Western population. The aim of this study was to identify 

prevalent variants in Malay FH patients, as well as to detect previously non-

implicated FH-causing genes. Exomes of 25 unrelated patients with high LDL-C 

(>7.5 mmol/L) and 25 unrelated low LDL-C individuals (<2 mmol/L) were 

sequenced using Ion Proton System. Sheared DNA was subjected to the 

TargetSeq protocol for library preparation and exome enrichment. Enriched 

libraries were sequenced on the Ion Proton platform using the PI chip, as single-

end 150-200bp reads. For each sequencing run on the Ion Proton, the Torrent 

Suite (version 4.0.2) was used for quality control metrics. All variants were 

annotated and filtered using ANNOVAR. Variants were cross-referenced against 

the publicly available databases of dbSNP, 1000 Genomes Project and the Exome 

Sequencing Project. Four non-synonymous SNVs were detected in APOB; two 

novel and two known. Five novel and two known mutations were detected in the 

LDLR gene including 1 stopgain SNV, 1 frameshift deletion and 5 non-

synonymous SNVs. Two novel frameshift deletion were observed in LDLRAP1. 

Two novel non-synonymous SNVs and a non-frameshift substitution were 

identified in PCSK9. For other previously non-implicated FH genes, mutations 

were observed most in NYNRIN, CELSR2, PARP10, MAF1 and OSBPL7. Familial 

hypercholesterolemia is a multigenic disease that has population-specific 

genotypes. Knowledge on FH variants in the Malay population will assist the 

clinicians for early detection and treatment of patients. 
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ABSTRACT 

 

A new and validated method for simultaneous determination of human serum 25-

hydroxyvitamin D2 (25OHD2) and 25-hydroxyvitamin D3 (25OHD3) using Ultra 

Performance Liquid Chromatography (UPLC) has been established. Non-human 

matrix of 4% BSA was used to construct calibration curve and in quality control 

samples preparation to avoid interference of endogenously 25OHD3 present in the 

human serum. Samples were deproteinized with methanol and extracted with n-

hexane. 25OHD2, 25OHD3 and dodecanophenone (internal standard, IS) were 

separated on a Waters Cortecs C18 column using a mobile phase of acetonitrile: 

water (90:10), and monitored by photodiode array detector with the wavelength 

set at 265 nm. The relationship between 25OHD concentration and peak area ratio 

(25OHD: IS) was linear over the range of 12.5 – 200 nM with mean correlation 

coefficients (r2) better than 0.998. The limit of detection (LOD) for 25OHD2 and 

25OHD3 was 3.00 nM and 3.79 nM, while lower limit of quantification (LLOQ) 

was 9.11 nM and 11.48 nM, respectively. A great repeatability was found for both 

vitamin D with intra-day CV% lower than 5.6% and below 5.3% for inter-day 

assay. The recovery of 25OHD2, ranged from 78.15% to 90.55% and 81.26% to 

92.99% for 25OHD3. Both vitamins showed an acceptable stability at various 

laboratory conditions. Both vitamins were stable for up to 8 weeks in -20°C, three 

freeze-thaw cycles, and 6 h at room temperature prior to extraction and 18 h in the 

autosampler post-extraction. This method was further tested with a commercial 

lyophilized serum control from UTAK Laboratories with accuracy of 92.87–

108.31%. In summary, we have successfully developed and validated a new 

method on human serum 25OHD with BSA that can be reliably applied in routine 

quantification. 
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ABSTRACT 

 

Early diagnosis of bacterial infections is important because they can evolve 

rapidly; in addition, effective treatment depends on antibiotic administration. 

Clinicians are in need of good diagnostic biomarkers to identify infected patients 

who would benefit from prompt antibiotic therapy, thus improving the survival 

rate. This was a single-center prospective observational study. Patients with 

suspected bacterial sepsis were included into the study upon admission to the 

emergency department (ED) of a teaching hospital from March to August 2014. 

From 69 patients with probable infection, 51 adults were recruited into this study. 

Relevant cultures and serology tests were performed for all study subjects. Serum 

secretory phospholipase A2 Groupd IIA (sPLA2-IIA) and CD64 levels for each 

subject were subsequently analyzed. Forty-four patients presented with sepsis and 

33 patients were confirmed to have bacterial infections. Both biomarkers were 

shown to be good in distinguishing between sepsis and non-sepsis groups. For the 

ROC curves, the area under the curve (AUC) for  sPLA2-IIa was better than 

CD64 (AUC=0.92, 95% confidence interval: 0.85-0.99, p=0.001 and AUC=0.91, 

95% confidence interval: 0.81-1.00, p=0.001 respectively). In diagnosing 

bacterial infection, both sPLA2-IIa and CD64 levels were found to be fair tools to 

differentiate both bacterial and non-bacterial infections (sPLA2-IIA AUC=0.97, 

95% confidence interval: 0.93-1.00, p=0.001, and CD64 AUC = 0.95, 95% 

confidence interval: 0.90-1.00 and p= 0.001 respectively.)  Interestingly,there was 

a 2-fold increase in sPLA2-IIa levels in bacterial infection compared to sepsis. 

sPLA2-IIa had the best overall performance compared to CD64 and appears to be 

a good biomarker to diagnose both sepsis and bacterial infection, either alone or 

in combination with other biomarkers, thereby enabling early antimicrobial 

administration. We recommend incorporating sPLA2-IIa and CD64 level 

investigations into the diagnostic algorithm of sepsis in ED. 
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ABSTRACT 

 

Several studies of multigenerational Caenorhabditis elegans exposed to long-term 

spaceflight have revealed expression changes of genes involved in longevity, 

DNA repair and locomotion. However, results from spaceflight experiments are 

difficult to reproduce as space missions are costly. In addition, multigenerational 

cultures of C. elegans used in previous studies contributes to mixture of gene 

expression profiles from both larvae and adult worms, which were recently 

reported to be different. Besides, worms grow on solid agar and liquid medium 

also exert different gene expression profiles. In this study, we investigated the 

effects of simulated microgravity on the gene expression profile of a single 

generation of N2 C. elegans worms cultured on solid agar and liquid medium 

from egg to L4 larvae stage. A desktop Random Positioning Machine (RPM) was 

used to simulate microgravity in the laboratory. To obtain a synchronized 

population, eggs of C. elegans were extracted and hatched onto both Nematode 

Growth Medium (NGM) and C. elegans Maintenance Medium (CeMM). The 

NGM plates and CeMM OptiCell® containers were then placed onto the RPM, 

while ground controls were simultaneously hatched and grown on the bench in the 

same laboratory under identical conditions. The worms were allowed to grow 

until they reach L4 (approximately 52 to 54 hours). RNA was then extracted from 

the worms for microarray analysis. The experiment was carried out in triplicates. 

Gene expression profile was analysed using an Affymetrix GeneChip® C. 

elegans Gene 1.0 ST Array. For NGM, one gene (R01H2.2) was found to be 

down-regulated, while for CeMM, eight genes were found to be differentially 

expressed (p ≤ 0.05 and fold change ≥ ± 2), in which 6 and 2 genes were up- and 

down-regulated, respectively. Among the up-regulated genes were C07E3.15, 

C34H3.21, C32D5.16, F35H8.9 and C34F11.17, while F11A5.13 was down-

regulated. Discrepancies between the gene expression of worms grown in flight 

and simulated microgravity might be due to differences arising from worm culture 

duration and also growth medium, which we are now further exploring. 
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ABSTRACT 

 

Azathioprine therapy is widely used to treat Crohn’s disease, inflammatory bowel 

disease, organ transplant-rejection prophylaxis and other autoimmune diseases, 

with the dosage adjustment based on the occurrence of myelosuppressive toxicity 

caused by its metabolites, mainly 6-thioguanine (6-TGN) and methyl 6-

mercaptopurine (6-MMP). We aim to develop a sensitive and specific method for 

measuring both metabolites level in red blood cells (RBCs) by high-performance 

liquid chromatography (HPLC). Pure standards of 6-TGN, 6-MMP and 5-

bromouracil (internal standard) were used for peak identification and quantitation. 

Best chromatographic separation was achieved on a CORTECS C18 2.7 µm MVK 

(4.6 X 100 mm) column at the temperature of 35oC by using gradient elution of 

0.02M potassium phosphate (pH3.5):methanol 98%:2% (v:v) to 60%:40% (v:v) in 

12 minutes at the flow rate of 0.6 mL/min. The optimum detection of both 6-TGN 

and 6-MMP were observed at wavelength 345nm and 290nm, respectively by 

using diode array detector (DAD). Extraction of metabolites was performed using 

packed RBCs adjusted to 4x109 cell/mL. Samples were best deproteinized with 

70% perchloric acid with 0.5M dithiothreitol (DTT), followed by hydrolyzation 

via heating for 45 min at 100oC. The extraction recovery achieved for both 6-

TGN and 6-MMP were ranged 73.66%-93.33% and 92.11%-99.22%, 

respectively. In summary, the development of this method is currently ongoing 

and will be validated upon its completion. 


