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Distinguished guests and colleagues,

 

It is our immense pleasure to welcome you to the inaugural NUS non-coding RNA (ncRNA) Symposium

organised by the Medical Sciences Cluster (MSC) of NUS Medicine at the dawn of a new decade.

 

The success of precision medicine relies on proper patient stratification, which in turn is dependent on the

identification of disease-specific molecular landscapes. Until recent years, RNA was known only as the key

messenger between DNA and protein, the well-known central dogma in molecular biology. Today, we now

know that the human genome encodes a vast repertoire of non-coding RNAs (ncRNAs). Furthermore, while

these molecules were once dismissed as mysterious “dark matter”, we can now see glimpses of how

ncRNAs elegantly choreograph the intricate interplay between DNA, protein, and cellular function. The

vast landscape of ncRNAs, which constitute more than 90 percent of RNAs made from the human genome,

where most of the known ncRNAs have been discovered in the past 10 years and are largely unexplored.

 

This first-of-its kind translational research symposium bringing together internationally renowned experts

and  many  outstanding  local  researchers  to  share  and  discuss the latest development in ncRNA-based

diagnostics, molecular functions and therapeutics. The NUS ncRNA Symposium aims to provide a vital

platform for local and international researchers/clinicians to network and collaborate to collectively

accelerate the clinical utility of ncRNA-based diagnostics and medicine to improve health and saves lives

in Singapore and worldwide. 

 

We wish all participants an enjoyable and fruitful day of continuous learning and exchange of ideas in this

NUS Medicine symposium.

Associate Professor Too Heng-Phon &
Dr Cheong Jit Kong
Co-Chairs, NUS ncRNA Symposium 2020 Organising Committee
NUS Medical Sciences Cluster
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V i c e - D e a n  R e s e a r c h ,  N U S  M e d i c i n e ,  S i n g a p o r e
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P a t h o l o g y ,  H a r v a r d  M e d i c a l  S c h o o l ,  U n i t e d  S t a t e s
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S e n i o r  C o n s u l t a n t ,  D i v i s i o n  o f  G a s t r o e n t e r o l o g y  a n d  H e p a t o l o g y ,
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T H E M E :  n c R N A  D I A G N O S T I C S  
Cha i rpe r son :  D r  Cheong  J i t  Kong

9 . 5 5 A M  -  1 0 . 2 0 A M
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C h i e f  S c i e n t i f i c  O f f i c e r ,  L a h e y  H o s p i t a l  a n d  M e d i c a l  C e n t e r ,  
U n i t e d  S t a t e s

M i c r o R N A s  a s  M a r k e r s  a n d  T a r g e t s  i n  H e a r t  D i s e a s e

M a r k  R i c h a r d s
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L U N C H
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U n i t e d  S t a t e
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Y v o n n e  T a y  M e i  S i a n

P r i n c i p a l  I n v e s t i g a t o r ,  C a n c e r  S c i e n c e  I n s t i t u t e  o f  S i n g a p o r e ,
N a t i o n a l  U n i v e r s i t y  o f  S i n g a p o r e ,  S i n g a p o r e
P r e s i d e n t  A s s i s t a n t  P r o f e s s o r , D e p a r t m e n t  o f  B i o c h e m i s t r y ,  
N U S  M e d i c i n e ,  S i n g a p o r e
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S u n  L e i

M i c r o R N A - 1 3 8 :  A  T h e r a p e u t i c  T a r g e t  a n d  a  
P r o g n o s t i c  B i o m a r k e r  f o r  M a l i g n a n t  G l i o m a s

D e t e r m i n e  t h e  R o l e  o f  C i r c u l a r  R N A s  i n  A d i p o s e  T i s s u e

S e n i o r  P r i n c i p a l  I n v e s t i g a t o r ,  I n s t i t u t e  o f  M e d i c a l  B i o l o g y ,  
A g e n c y  f o r  S c i e n c e ,  T e c h n o l o g y  a n d  R e s e a r c h ,  S i n g a p o r e

A s s o c i a t e  P r o f e s s o r ,  C a r d i o v a s c u l a r  a n d  M e t a b o l i c  D i s o r d e r s
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T E A  B R E A K
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A s s o c i a t e  P r o f e s s o r ,  S c h o o l  o f  C h e m i c a l  &  B i o m e d i c a l  
E n g i n e e r i n g ,  D i v i s i o n  o f  C h e m i c a l  &  B i o m o l e c u l a r  E n g i n e e r i n g ,
N a n y a n g  T e c h n o l o g i c a l  U n i v e r s i t y ,  S i n g a p o r e
A s s o c i a t e  P r o f e s s o r ,  L e e  K o n g  C h i a n  S c h o o l  o f  M e d i c i n e ,  
N a n y a n g  T e c h n o l o g i c a l  U n i v e r s i t y ,  S i n g a p o r e
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T o k y o  M e d i c a l  U n i v e r s i t y ,  J a p a n
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S P E A K E R

Professor Frank Slack
Director, Harvard Medical School Initiative for RNA Medicine, Beth Israel Deaconess
Medical Center (BIDMC), United States
Shields Warren Mallinckrodt Professor, Department of Pathology, Harvard Medical
School, United States

BIOGRAPHY
Frank Slack, Ph.D., received his B.Sc. from the University of Cape Town in South Africa, before completing his Ph.D.
in molecular biology at Tufts University School of Medicine. He started his work on microRNAs as a postdoctoral
fellow in Gary Ruvkun’s laboratory at Harvard Medical School. Dr. Slack subsequently moved to the Department of
Molecular, Cellular, and Developmental Biology at Yale University, where he was a programme leader in the Yale
Cancer Center and the Director of the Yale Center for RNA Science and Medicine. There he discovered that
microRNAs regulate key human oncogenes and have the potential to act as therapeutics. He also demonstrated
the first role for a microRNA in the aging process. In 2014, he joined Harvard Medical School/BIDMC as the Director
of the Institute for RNA Medicine. In 2016, he became the Director of the HMS Initiative in RNA Medicine. Dr. Slack
studies the roles and uses of microRNAs and their targets in development, disease, and aging. He has been at the
forefront of the small RNA revolution. He was part of the team that discovered the first human microRNA, let-7
and subsequently showed that it is a tumor suppressor that controls key cancer genes, such as RAS, MYC, and
LIN28. They are developing let-7 and a second microRNA, miR-34, as novel cancer therapeutics with miR-34
already in Phase I clinical trials. They also proved that microRNAs act as oncogenes and developed strategies to
target these oncomiRs for cancer therapy. One of these oncomiRs, miR-155 is currently in Phase I clinical trials for
lymphoma. Their research also extends to discovery of additional novel small RNAs in development, cancer, aging,
and diabetes as well as identifying novel single nucleotide polymorphisms (SNPs) in the non-coding portions of the
genome with an eye to identifying the next generation of targets in cancer. He is co-founder of two companies in
this area, MiraDx and 28/7 Rx, and is or has been on the Scientific Advisory Board of multiple additional
companies, including Mirna Rx, miRagen Rx, Alexion Pharmaceuticals and The RNA Medicines Company.

The Promise of Personalised microRNA Therapeutics in Cancer
MicroRNAs are small non-coding RNAs that regulate gene expression to control important aspects of development
and metabolism such as cell differentiation, apoptosis and lifespan. miR-21, miR-155, let-7 and miR-34 are
microRNAs implicated in human cancer. Specifically, human let-7 and miR-34 are poorly expressed or deleted in
lung cancer, and over-expression of let-7 or miR-34 in lung cancer cells inhibits their growth, demonstrating a
role for these miRNAs as tumor suppressors in lung tissue. let-7 and miR-34 regulate the expression of important
oncogenes implicated in lung cancer, suggesting a mechanism for their involvement in cancer. We are focused on
the role of these genes in regulating proto-oncogene expression during development and cancer, and on using
miRNAs to suppress tumorigenesis. In contrast, miR-21 and miR-155 are oncomiRs and up-regulated in many
cancer types. We are also developing effective strategies to target these miRNAs as a novel anti-cancer approach.
Our preclinical work in these areas has led to human clinical trial with miRNA-based therapeutics. Lastly, we are
examining the non-coding portions of the genome for mutations and variants that are likely to impact the cancer
phenotype. We have successfully resequenced the 3’UTRome and microRNAome from cancer patients with a family
history of cancer.
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S P E A K E R

Prof Yeoh Khay Guan
Professor, Department of Medicine, NUS Medicine, Singapore
Irene Tan Liang Kheng Professor in Medicine and Oncology
Senior Consultant, Division of Gastroenterology and Hepatology, 
National University Hospital, Singapore
Chief Executive, National University Health System, Singapore

BIOGRAPHY

Dr Khay-Guan YEOH is Chief Executive, National University Health System and faculty member of the National
University of Singapore. He practises as a Senior Consultant at the Division of Gastroenterology and Hepatology,
National University Hospital (NUH). Dr Yeoh‘s research interest is in enhancing the early detection of gastric and
colorectal cancers. He is the Lead Principal Investigator of the Singapore Gastric Cancer Consortium, a national
flagship research group, and chairs the National Colorectal Cancer Screening Committee of the Health Promotion
Board, Ministry of Health. He has published over 170 peer-reviewed papers in international journals, 9 book
chapters and has an H-index of 52 with over 8,200 citations. He was awarded the National Medical Excellence
Award as Outstanding Clinician Scientist by the Ministry of Health, Singapore in 2013.

Detection of Gastric Cancer using a Serum microRNA Assay

The late manifestation of gastric cancer’s symptoms results in high mortality rates. Thus, a blood-based non-
invasive biomarker that facilitates early detection could significantly improve patient outcomes. Quantifying the
expressions of 578 serum miRNAs with RT-qPCR, we previously developed a 12-miR biomarker panel from a
discovery study of 892 gastric cancer and control subjects from Singapore and Korea. The performance of this
multi-miR assay was subsequently validated and compared against traditional markers (i.e. H.pylori and
Pepsinogen) in a large prospective cohort. 4566 subjects underwent endoscopy independent of the assay results,
and 125 were diagnosed with gastric cancer. The 12-miR assay achieved an Area-Under-Curve of 0.84, which
significantly outperformed (p<0.01) H.pylori (0.64) and Pepsinogen (0.62). The sensitivity of the miRNA assay in
detecting early stage (0-2) and late stage (3-4) gastric cancer was 82.6% and 88.4% respectively, with specificity
of 70.0%. Comparatively, H.pylori had a sensitivity of 80.4% and specificity of 44.3%, while Pepsinogen had a
sensitivity of 18.2% and specificity of 95.0%. Pre-screening with this miRNA assay reduces the number of
endoscopies required to detect a case of gastric cancer by 62%, suggesting it is a useful, non-invasive screening
test that enables early detection while reducing unnecessary endoscopy.
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S P E A K E R

Dr Ugo Pastorino

Director, Thoracic Surgery Unit, 
Fondazione IRCCS Istituto Nazionale dei Tumori (INT), Italy

BIOGRAPHY

Ugo Pastorino is the Director of the Thoracic Surgery Division at the Istituto Nazionale Tumori of Milan since 2003.
Graduated in Medicine in 1979 at the University of Milan, he specialised in Emergency Surgery, Oncology and
Thoracic Surgery. From 1982 to 1988, he acted as the Executive Director of the European School of Oncology (ESO),
and from 1991 to 1994 as Secretary General of the International Association for the Study of Lung Cancer (IASLC).
In 1991, he launched the International Registry of Lung Metastases, to predict the outcome of resectable patients.
Appointed as consultant thoracic surgeon at the Royal Brompton Hospital of London in 1994, he was the Head of
Thoracic Surgery at the European Institute of Oncology (IEO) from 1998, and Scientific Director of the Istituto
Nazionale Tumori of Milan in 2014-2015. From 2001 to 2014 was the Associate Editor of the Journal of the
National Cancer Institute (JNCI), and from 2014 is the Editor-in-Chief of Tumori Journal. Author of 380 papers, with
an H-index of 59 (Scopus), he has conducted randomised and non-randomised clinical trials involving 20,645
patients/subjects. He is currently in-charge of three prospective trials on lung cancer screening with low-dose
computed tomography (LDCT) and circulating biomarkers. In 2016, he received the Joseph Cullen Award for
Research on Lung Cancer Prevention from the IASLC.

Significant lung cancer (LC) mortality reductions were obtained by low dose computed tomography (LDCT) screening
in heavy smokers. MILD trial achieved a 39% mortality reduction at 10 years, with prolonged LDCT screening. In
such prospective, blood-based complementary biomarkers could further improve the efficacy of LDCT screening by
individual LC risk prediction and personalised LDCT intervals.  The value of circulating tumor DNA (ctDNA) as a
biomarker in advanced tumor stages is well established, but its role in early LC detection and screening is still
uncertain, given the technical challenge of sensitivity. Current efforts to develop next-generation sequencing (NGS)
technologies to detect ctDNA in the CCGA (GRAIL) study might improve sensitivity. Interestingly, preliminary data of
the EarlyCDT®-Lung, detecting the levels of 7 autoantibodies in a randomised trial of 12,000 heavy smokers
showed a 36% reduction in late stage cancer detection in subjects randomised to EarlyCDT arm. In order to
implement lung cancer screening programs, we focused on circulating microRNAs, which reflect the contribution of
tumor cells and host microenvironment. We developed a plasma miRNA Classifier composed of 24 miRNAs which
showed high performance in terms of sensitivity (87%) and specificity (81%) in 940 subjects enrolled in the MILD
screening trial. (to be continued)
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The 24 miRNAs composing the assay originated mostly from lung stromal and hematopoietic cells and reflect the
contribution of host microenvironment rather than specific tumor related signals. We also proved that some of
these circulating miRNAs may act in paracrine signalling and have a causative role in lung carcinogenesis and
immunosuppression. Recent data have shown that plasma miRNA levels might disclose an immunosuppressive
status and identify LC patients who do not benefit from immunotherapy. These findings reinforce the concept of
miRNA signature as an individual LC predictive marker. Based on this assumptions we have launched the bioMILD 
 prospective screening trial, to test the efficacy of a combined LDCT-microRNA assay approach as forefront
screening tests in a large cohort of 4119 smokers. From January 2013 to March 2016, bioMILD prospectively
enrolled 4,119 volunteers at Istituto Nazionale Tumori of Milan (median age 60 yrs, p/y 42, current smokers 79%,
females 39%). According to baseline LDCT and miRNA profile, 2384 subjects (58%) with double negative LDCT and
miRNA (2neg) were sent to 3-year LDCT repeat, 1526 (37%) with positive miRNA or indeterminate/positive LDCT
(1pos) and 209 (5%) with positive miRNA and indeterminate/positive LDCT (2pos) were sent to annual or shorter
LDCT repeat, depending on LDCT results. After four screening runs (LDCT 0/1/2/3), a total of 115 LCs were
diagnosed (2.8%). Cumulative LC incidence was significantly different in the three groups: 0.6% for 2neg subjects,
3.8% for 1pos and 20.1% for 2pos (p<0.0001); LC mortality was 0.1%, 0.6% and 3.8% respectively (p<0.0001).
Interval cancer incidence, proportion of stage I and resected LC were not statistically different among groups.
BioMILD study has proved that the combination of microRNA assay and LDCT is a valuable and safe tool to assess
individual risk profile and reduce unnecessary LDCT repeats in lung cancer screening. Targeting LDCT intervals on
individual risk profile did not cause any detrimental effects on LC detection or mortality.
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S P E A K E R

Dr Kimberly Rieger-Christ

Chief Scientific Officer, Lahey Hospital and Medical Center, United States

BIOGRAPHY

Kimberly Rieger-Christ, Ph.D. is the Chief Scientific Officer of Lahey Hospital & Medical Center and Research
Assistant Professor at Tufts University. Kim received her B.S. in Biochemistry from Juniata College and her Ph.D. in
Pharmacology/Toxicology from the University of Sciences in Philadelphia. She completed post-doctoral fellowships
in Cancer Biology at Harvard Medical School and Yale School of Medicine. She is also the Director of Cancer
Research and Director of Translational Research leading studies on the molecular events underlying neoplastic
progression as well as the discovery of molecular biomarkers to aid in the diagnosis and prognosis of numerous
diseases. Kim was the recipient of a LUNGevity Foundation Early Detection Award and has served as a reviewer and
chairperson for the Department of Defense grant programme. She has authored more than 50 peer-reviewed
articles and serves as site Principal Investigator on grants from the National Institutes of Health and Stand Up To
Cancer.

MicroRNA as Biomarkers for Urologic Diseases: Implications for Clinical
Decision-Making

It has been estimated that 2.1 million kidney, bladder, and prostate cancers cases occur annually worldwide, and
many more patients are at risk.  Recent advances in molecular profiling have led to a rapid expansion of potential
biomarkers and predictive information for patients, and miRNA has emerged as a promising new approach to the
diagnosis and potential treatment of urologic diseases.  My laboratory is engaged in translational research studies
investigating miRNA; we have identified tissue miRNA profiles that can distinguish aggressive and indolent
carcinomas of the bladder, upper urothelial tract, kidney, and prostate. In an effort to elucidate the mechanisms
underpinning aggressive forms of renal cell carcinoma we identified miRNA protein targets that may serve as
potential therapies.   We have also profiled miRNA from urine sediment, supernatants, and microvessicles to
explore non-invasive testing panels for bladder cancer.  Outside oncology, we recently investigated miRNA
expression profiles in urethral stricture disease and discovered miRNA that can discriminate between Lichen
Sclerosus (LS) and non-LS causes of stricture. This could provide a powerful tool to clinicians treating these
patients which often have high rates of recurrence.  Together these studies strengthen the evidence that miRNA
profiling in urologic diseases may be utilised in critical decision-making algorithms.
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Professor Mark Richards, MBChB, MD (Distinction), Ph.D., D.Sc., FRACP, FRCP, FCSANZ, FAHA FRSNZ, holds the
appointment of Director in the Cardiovascular Research Institute (CVRI) and Professor in the Department of
Medicine, National University of Singapore (NUS) since 2009. He currently works 0.75 FTE in Singapore and 0.25 FTE
in Christchurch. He is the Director of Christchurch Heart Institute, University of Otago, Christchurch, New Zealand.
He retains long standing appointments as a cardiologist at the Canterbury District Health Board and Professor in
Medicine at the University of Otago, Christchurch. He is also the Chair of Cardiovascular Studies for the National
Heart Foundation of New Zealand. His interests lie in neurohumoral circulatory control. He pioneered the
application of natriuretic peptide tests in management of heart failure. He is author on 777 peer-reviewed articles
published in cardiovascular, general medicine, hypertension, clinical chemistry and endocrinology journals since
1983. His lifetime H-index is 83 and approximately 30,000 citations. 

MicroRNAs as Markers and Targets in Heart Disease

MicroRNAs exert post-transcriptional modification of mRNA translation and fine tune the amount of final
translated protein coded by many genes. The stability of circulating microRNAs encourages their investigation as
potential circulating biomarkers in disease including heart failure (HF). Because of their ability to modify
translation, they are also candidates as a treatment modality via enhancement or inhibition of selected protein
pathways in disease. We have explored profiles of circulating microRNAs in clinical heart failure as potential
diagnostic and/or prognostic markers.  Panels of 4-8 microRNAs were highly discriminating of stable treated heart
failure compared without HF. When combined with NT-proBNP, microRNAs improved specificity and accuracy of
testing for HF with especial application for detection of ambulant HF with preserved ejection fraction - a condition
where existing markers perform poorly. By investigating microRNAs which were most dysregulated in an isolated
perfused organ model of cardiac injury, we selected candidates for therapeutic intervention and had demonstrated
that enhancement or antagonism of microRNAs -31, -101a and -221 can elicit therapeutic benefits operating
through anti-apoptotic and anti-autophagy pathways with final effects ranging from preservation of viable
myocardium  to inhibition of cardiac fibrosis in rodent models of myocardial infarction and cardiac overload.
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George Adrian Calin received both his M.D. and Ph.D. degrees at Carol Davila University of Medicine in Bucharest,
Romania. After working on cytogenetics as undergraduate student with Dr. Dragos Stefanescu in Bucharest, he
completed a cancer genomics training in Dr. Massimo Negrini’s laboratory at University of Ferrara, Italy. In 2000, he
became a postdoctoral fellow at Kimmel Cancer Center in Philadelphia, PA, and while working in Dr. Carlo Croce
laboratory Dr. Calin was the first to discover the link between microRNAs and human cancers, a finding considered
as a milestone in microRNA research history. He is presently a Professor in Experimental Therapeutics and
Leukemia Departments at M. D. Anderson Cancer Center in Houston and studies the roles of microRNAs and other
non-coding RNAs in cancer initiation and progression and in immune disorders, as well as the mechanisms of
cancer predisposition linked to non-codingRNAs. Furthermore, he explores the roles of body fluids miRNAs as
potential hormones and biomarkers, as well as new RNA therapeutic options for cancer patients. Simply, he is
having fun making discoveries and publishing and, from time to time, getting funded grants!

About Chomsky, Patterns, Non-coding RNAs and Genomic Immunity

The newly discovered differential expression in numerous tissues, key cellular processes and multiple diseases for
several families of long and short non-codingRNAs (ncRNAs, RNAs that do not codify for proteins but for RNAs with
regulatory functions), including the already famous class of microRNAs (miRNAs) strongly suggest that the scientific
and medical communities have significantly underestimated the spectrum of ncRNAs whose altered expression has
significant consequences in diseases. MicroRNA and other short or long non-codingRNAs alterations are involved in
the initiation, progression and metastases of human cancer. The main molecular alterations are represented by
variations in gene expression, usually mild and with consequences for a vast number of target protein coding
genes. The causes of the widespread differential expression of non-codingRNAs in malignant compared with
normal cells can be explained by the location of these genes in cancer-associated genomic regions, by epigenetic
mechanisms and by alterations in the processing machinery. MicroRNA and other short or long non-codingRNAs
expression profiling of human tumors has identified signatures associated with diagnosis, staging, progression,
prognosis and response to treatment. In addition, profiling has been exploited to identify non-codingRNAs that
may represent downstream targets of activated oncogenic pathways or that are targeting protein coding genes
involved in cancer. Recent studies proved that miRNAs and non-coding ultraconserved genes are main candidates
for the elusive class of cancer predisposing genes and that other types of non-codingRNAs participate in the
genetic puzzle giving rise to the malignant phenotype. Last, but not least, the shown expression correlations of
these new ncRNAs with cancer metastatic potential and overall survival rates suggest that at least some member
of these novel classes of molecules could potentially find use as biomarkers or novel therapeutics in cancers and
other diseases.
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Yvonne began her research career in Bing Lim’s lab at the Genome Institute of Singapore, supported by an A*STAR
Graduate Scholarship, and her Ph.D. work led to key insights into the scope and mechanisms of microRNA activity
(Miranda et al, Cell 2006; Tay et al, Nature 2008). Subsequently, she pursued her postdoctoral training in Pier
Paolo Pandolfi’s lab at Harvard Medical School and Beth Israel Deaconess Medical Center under a Special Fellow
award from the Leukemia & Lymphoma Society, and this research led to the discovery that protein-coding
transcripts can co-regulate the tumor suppressor PTEN by competing for shared microRNAs (Tay et al, Cell 2011;
Karreth et al, Cell 2011). Yvonne has returned to Singapore to begin her independent research career, and has been
awarded the Singapore National Research Foundation Fellowship and NUS President’s Assistant Professorship to
continue her research.

Therapeutic Potential of microRNAs that Target the Key Proto-oncogene
MYC

3’UTR shortening has been shown to regulate the expression of key oncogenes in cancer. We hypothesise that the
identification of microRNAs that target the coding sequences (CDSs) of important drivers of oncogenesis may lead
to the development of novel therapeutic strategies. In this study, we examine the regulation of the key proto-
oncogenic transcription factor MYC by microRNAs, and validate these interactions by luciferase reporter assays and
microRNA pulldowns. Interestingly, these microRNAs appear to downregulate MYC levels more robustly than
previously validated 3’UTR-targeting microRNAs. Additionally, we investigate the wider competing endogenous
RNA (ceRNA) network of MYC, and study the effectiveness of MYC-targeting microRNAs as potential therapeutics in
MYC-driven models of cancer in vivo.    

Page 14 - Speaker        



S P E A K E R

Dr Prabha Sampath

Senior Principal Investigator, Institute of Medical Biology, 
Agency for Science, Technology and Research, Singapore
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Dr. Prabha Sampath obtained her Ph.D. in Molecular Medicine in Cleveland Clinic Foundation, Ohio, United States in
2004. Working on gene regulation during inflammation, Dr. Sampath elucidated RNA and protein factors
comprising major pathways in inflammation. As a postdoctoral fellow at the Center for Cardiovascular and
Regenerative Medicine, University of Washington, Dr. Sampath worked on translational control mechanisms in
embryonic stem cell differentiation. Her innovative work is well recognised as evidenced by outstanding
publications and multiple awards. Dr. Sampath is the recipient of prestigious A*STAR Investigatorship award and
she joined the Institute of Medical Biology, Biopolis, Singapore to set up her own research group in May 2008. She
is now a Senior Principal Investigator at SRIS, holds an adjunct position at Department of Biochemistry, Yong Loo
Lin School of Medicine, National University of Singapore and Duke-NUS Medical School. She is currently pursuing
research on molecular mechanisms underlying dysregulated translational regulation in pathological conditions.
Visualising these interactions at the molecular level and integrating this information within the framework of
pathophysiology Dr. Sampath’s projects are focused on identification of specific novel therapeutic targets.

MicroRNA-138: A Therapeutic Target and a Prognostic Biomarker for
Malignant Gliomas

Malignant gliomas are aggressive brain tumours associated with high rates of mortality. Despite surgical advances
and progress in adjuvant therapies, GBM remains hard to treat and carry poor prognoses. GBM tumours are diffuse
and difficult to resect surgically. Recurrence and tumorigenesis are attributed to a subpopulation of tumour-
initiating glioma stem cells (GSCs) that are intrinsically resistant to therapy. Initiation and progression of gliomas
have been linked to alterations in microRNA expression. We identified microRNA-138 (miR-138) as a molecular
signature of GSCs and demonstrated a vital role for miR-138 in promoting growth and survival of bona fide
tumour-initiating cells with self-renewal potential. Sequence-specific functional inhibition of miR-138 prevents
tumorsphere formation in vitro and impedes tumorigenesis in vivo. Proof-of-concept knock-out studies emphasise
the role of miR-138 in tumour initiation. Association of miR-138 with tumour recurrence and survival, highlight the
clinical significance of miR-138 as a prognostic biomarker and a therapeutic target for malignant gliomas. Design
and development of therapeutic strategies to target the miR-138 will be discussed.   
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Dr. SUN Lei is an Associate Professor in the Programme of Cardiovascular and Metabolic Disorders, Duke-NUS. He
received his B.S. degree from Beijing University in 2001 and Ph.D. in Biochemistry from Case Western Reserve
University in 2008.  From 2008 to 2012, he underwent postdoctoral training in the lab of Harvey Lodish at the
Whitehead Institute in Boston, MA. In 2012, he was awarded an NRF fellowship award in Singapore and joined the
faculty at Duke-NUS Medical School. His research focuses on the RNA-regulatory network governing the
development and function of major metabolic organs at various physiological and pathological conditions.

Determine the Role of Circular RNAs in Adipose Tissue

Non-coding RNAs are emerging as novel regulators in adipocyte differentiation and function. Circular RNAs
(circRNAs) are a new class of non-coding transcripts generated across all eukaryotic tissues, but their function in
adipose biology remains unknown. Here we perform deep sequencing of visceral and subcutaneous fat to discover
thousands of adipose circRNAs, many of which are species conserved, tissue specific and dynamically regulated
during adipogenesis and obesity. We identify circTshz2-1 and circArhgap5-2 as indispensable regulators of
adipogenesis in vitro. To characterise the function of circRNAs in vivo, we deliver adenoviral shRNA targeting
circArhgap5-2 into mouse inguinal tissue and show that the expression of this circRNA is essential in maintaining
the global adipocyte transcriptional programme involved in lipid biosynthesis and metabo- lism. We also
demonstrate that the pro-adipogenic function of circArhgap5-2 is conserved in human adipocytes. Our results
provide important evidence that circRNAs serve as important regulators in adipocyte differentiation and
metabolism.
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Shiyang is currently a MD/PhD student at Duke-NUS, under the supervision of Profs Enrico Petretto and David
Virshup, working on Wnt-dependent lncRNAs from pancreatic cancer. 

Wnt-Dependent lncRNAs in RNF43-mutant Pancreatic Cancer

Long non-coding RNAs (lncRNAs) have been recognised to play key roles in the pathogenesis of various types of
cancers. However, no systematic studies have been done to understand functional lncRNAs in the Wnt signaling
pathway, dysregulation of which can lead to different types of cancers. One example is RNF43-mutant pancreatic
ductal adenocarcinoma (PDAC), which is dependent on Wnt signaling for proliferation. To discover Wnt-dependent
lncRNAs in RNF43-mutant pancreatic cancer, we developed a computational pipeline to de novo reconstruct the
transcriptome of RNF43-mutant PDAC tumors from a mouse xenograft model treated with a Wnt inhibitor. In total,
we identified 3633 lncRNAs, of which 1503 annotated and novel lncRNAs responded significantly to Wnt inhibition
in vivo. Compared to the same cancer cells treated in tissue culture, the in vivo model identified 2.5-fold more
Wnt-regulated lncRNAs. To further understand their functional roles in the pathogenesis of pancreatic cancer, we
performed a CRISPRi screening that targeted 1503 Wnt-dependent lncRNAs both in vivo and in vitro. We identified
4 Wnt-dependent lncRNA loci that were essential for cell growth in both conditions and 25 lncRNA loci that
modified cell growth in a context dependent manner. Overall, our study provides an annotated catalogue of
functional Wnt-dependent lncRNAs in RNF43-mutant pancreatic cancer, which will be used to understand the
mechanism of important Wnt-dependent lncRNAs involved in the pathogenesis of pancreatic cancer. 
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Dawn obtained her Ph.D. from the National University of Singapore (NUS) in 2012 under the co-supervision of Dr.
Matiullah Khan and Prof. Wee Joo Chng at the Cancer Science Institute. Her Ph.D. studies focused on understanding
how loss of the nuclear receptor co-repressor, N-CoR contributed to leukemogenesis. Upon graduation, she joined
A/Prof Lih-Wen Deng’s laboratory at the Department of Biochemistry in NUS as a postdoctoral fellow, working on
the role of the novel Mixed Lineage Leukemia 5 (MLL5) isoform, MLL5β, in E6/E7 oncogene transcription regulation
in HPV-associated cancers. In 2015, she moved to Prof. Cheng-Ming Chiang’s laboratory at UT Southwestern in
Texas, to further her training in HPV biology and transcriptional deregulation in cancer pathogenesis. She returned
to A/Prof Deng’s laboratory in 2017, where she is now pursuing her interests in the identification of biomarkers for
radiotherapy resistance, and understanding the molecular events that lead to chemoradio-resistance in cancers.

Biomarker discovery for the early prediction of radiotherapy resistance in
cervical cancers

Clinically, cervical cancer continues to be a significant health issue in females worldwide, and radiotherapy (RT)
remains as a key modality in the management of cervical cancer.  Despite RT’s success in curtailing  progression,
treatment failure attributed to RT resistance still occurs in a considerable proportion of patients. Molecular
alterations have been implicated in the adaptation of cellular response to RT. Identification of these variations
may permit the early prediction of treatment outcome, and improvement of radiation-induced cancer cell killing
by dose adjustment or multi-modality therapy. The current focus of my work is to identify these molecular
alterations in unbiased screens and understand how these deregulated factors play a role in RT-resistance in
cervical cancers. In this talk, I will discuss some of our recent results in the identification and validation of
candidate miRNA biomarkers in the prediction of RT-resistance. I will also share some of our current findings on
how these candidate markers may contribute to the RT-resistant phenotype.
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Dr. Sing Yian CHEW is an Associate Professor at School of Chemical & Biomedical Engineering and Lee Kong Chian
School of Medicine at Nanyang Technological University (NTU), Singapore. She is known for her contributions in
designing biomimetic scaffolds to understand and control cell fate. Dr. Chew’s most significant contribution is in the
field of scaffold-mediated delivery of gene-silencing and biomimicking physical signals for neural tissue
regeneration and remyelination. Specifically, her lab engineers bio-functional platforms for long-term delivery of
biologics. These scaffolding constructs may be used for understanding and directing neural tissue regeneration
after traumatic injuries, stem cell fate and host-implant integration. Since joining NTU, Dr. Chew has continued to
embark on scientific learning and exchanges by serving as visiting Scholar/Professor at Johns Hopkins University,
University of Edinburgh, INSERM, University of Paris 13, University of Nantes, Jinan University and Wyss Institute at
Harvard. She also serves as the editorial board member in Journal of Biomedical Materials Research, Part A, Drug
Delivery and Translational Research, Experimental Neurology and Journal of Tissue Engineering. In addition, Dr.
Chew is an Associate Editor of ACS Applied Materials & Interfaces. 

Sustained delivery of small non-coding RNAs by biomimicking scaffolds
for nerve regeneration

Nanofibers mimic the size-scale and architecture of the natural extracellular matrix. Constructed into three-
dimensional scaffolds, these constructs represent a unique class of materials in regenerative medicine. Fibrous
topography can direct cell fate. Combined with the incorporation of gene silencing molecules, such as siRNAs and
microRNAs, these scaffolds provide synergistic topographical and biochemical cues to cells. Here, we will present
our recent findings on the roles of fiber-mediated mechanotransduction and gene silencing on nerve regeneration,
oligodendrocyte progenitor cell fate and myelination, in vitro and in vivo, using spinal cord injury as a proof-of-
concept. 
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Dr Le graduated from the National University of Singapore (NUS) with a Bachelor’s degree in Life Sciences and a
Ph.D. degree in Computational and Systems Biology, under the guidance of Prof. Bing Lim and Prof. Harvey Lodish.
She was trained as a postdoctoral fellow with Prof. Judy Lieberman at Boston Children’s Hospital for 5 years and
worked at City University of Hong Kong (CityU) as an Assistant Professor for 4 years before returning to NUS. Dr Le is
well recognised for her contributions to the field of microRNAs, extracellular vesicles and cancer biology. She was
the first to identify the function of miR-125b in regulating the p53 pathway and demonstrate its important roles in
development and in cancer. Her group has recently developed a strategy to harness extracellular vesicles from red
blood cells for delivery of RNA drugs. This drug delivery platform is the foundation for her start-up company,
Carmine Therapeutics. 

Efficient and safe delivery of therapeutic RNAs using extracellular
vesicles from red blood cells

Challenges in RNA delivery is a bottleneck in the development of gene therapies. We have shown that red blood
cell extracellular vesicles (RBCEVs) are the ideal carriers for therapeutic RNAs because RNAs can be loaded readily
into the EVs and delivered to cancer cells at high efficiency (Usman et al, Nature Communications, 2018). RBCEVs
are nontoxic, nonimmunogenic and devoid of DNA hence there is no risk of horizontal gene transfer. RBCEVs can be
produced in a large quantity from donated blood. Moreover, RBCEVs can undergo many cycles of freezing and
thawing without affecting their integrity and efficacy, suggesting that they can be developed into stable
pharmaceutical products. Here, we describe new modifications to the RBCEV platform to establish targeted
delivery to specific tumor types. RBCEVs are covalently conjugated with peptides or nanobodies targeting EGFR,
facilitating accumulation of RBCEVs in EGFR-positive cancer cells. EGFR-targeting RBCEVs deliver therapeutic
molecules including small-molecule drugs, siRNAs, ASOs and mRNAs specifically to tumor cells for cancer
treatments with increased efficacy and reduced side effects. 
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Dr. Takahiro Ochiya was the Chief of Division of Molecular and Cellular Medicine at the National Cancer Center
Research Institute, Tokyo since 2010 and he is currently appointed as Professor of Tokyo Medical University (since
2018). After he got Ph.D. in 1988 in Osaka University and then went to do a post-doctoral fellowship at Sanford
Burnham Prebys Medical Discovery Institute (previously known as La Jolla Cancer Research Foundation), California,
USA. Dr. Ochiya’s lab focuses on the development of novel animal models, methods, and strategies to study cancer
development and metastasis. In particular, his current focuses are siRNA- and microRNA-based therapy against
cancer stem cells. Since 2014, Dr. Ochiya serves as the President of Japanese Society of Extracellular Vesicles
(JSEV).

EV carrying non-coding RNA as a novel cancer biomarker and
therapeutic target

The existence of circulating extracellular vesicles (EVs) in the blood of cancer patients has raised the possibility that
disease-specific EVs may serve as a novel diagnostic marker for early detection of cancer as well as monitoring
cancer progression. Moreover, exosomes carrying pathogenic components such as microRNAs and are secreted
from tumor cells could contribute micromanaging tumor cells for advanced metastasis. Here we will also describe
the current progress of EV-based methylation analysis technology and it termed as a liquid methyleme.
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