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List of Capstone Projects available for prospective students

(In alphabetical order)

S/N Project Title

1 A gene regulatory network that controls carbohydrate utilization and facilitates epithelial
cell binding in Streptococcus pneumoniae

2 A novel RNA structure-based mRNA design for genetic therapy and vaccination

3 Advancing longevity: CURATE.AI for Customized NMN Utilization And Treatment
Enhancement (ACCURATE) clinical trial

4 Artificial intelligent identification of cancer driver mutations from human cancer genome

5 Biological subtypes of nasal polyps for precision medicine

6 Characterising the molecular mechanisms of vaccine mutations for live attenuated flavivirus
vaccines

7 Chemical synthesis of complex biological therapies

8 Deciphering the molecular mechanisms underlying steroid-induced increase in viral
infections

9 Deciphering the potential of a synthetic derivative as an antiviral agent against dengue virus

10 | Design and investigation of next-generation dumbbell-shaped DNA vectors and trans-
splicing RNAs

11 | Developing A Laboratory Model of Zoonosis for Emerging Malaria Infections

12 | Developing drug analogues of mitochondrial inhibitors as therapeutics

13 | Developing novel RNA-based mitochondrial delivery vectors for mitochondrial targeting of
nucleic acids towards mitochondrial gene therapy and for anti-aging

14 | Development of Cancer Vaccines: RNA vaccine against public tumor antigens and
individualized neoantigens

15 | Discovery of Biomarker for the Detections of Enterovirus D68 infection

16 | Epigenetic Oncomutations regulating drug efficacy and carcinogenesis of colorectal cancer

17 | Exploring Genetic and Transcriptional Variation in Blastocystis parasites

18 | Exploring the utility of inositols in modulating pregnancy outcomes in gestational diabetes

19 | Extracellular vesicles (EVs) and EV-mimetic therapies for intervertebral disc regeneration

20 | Extracellular vesicles deliver therapeutics targeting KRAS to for treatment of pancreatic
cancer and metastasis

21 | Extracellular vesicles delivering RNA therapeutics for inflaming the pancreatic tumor
microenvironment for cancer immunotherapy

22 | Gene Modification Therapies targeting induced Pluripotent Stem Cells, Haemopoetic
reprogramming and transplantation in a Humanized Murine Model: Therapeutic
approached for Major Haemoglobinopathies

23 | Identification of a novel agent that can suppress proliferation, induce apoptosis and
overcome chemoresistance in hepatocellular carcinoma

24 | Identification of novel small molecule compounds as autophagy regulators for treatment of
cancer

25 | Improved lipid nanoparticle technology for messenger RNA delivery and gene editing

26 | Investigation of antiviral and host-directed combination therapy against coronavirus
infection
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27 | Isolation and characterization of malaria lipid species specific to identify lipid antigens as
vaccine candidates against Plasmodium species

28 | Isolation and characterization of microbes from the human gut

29 | Molecular Characterization of Zoonosis in Simian Malaria Parasites: A Multi-omics Approach

30 | New Therapeutic Strategy for Unmet Need in Neovascular Age-related Macular
Degeneration (nAMD)

31 | Regulation of DNA sensing and recognition in cancer

32 | Regulatory role of DUSP4 in cancer and anti-cancer immunity

33 | Role of Single Cell Eukaryotes on the Host Gut Microbiome

34 | Targeting Protein Tyrosine Kinase 6 and Replication Stress Response to Enhance
Immunotherapy Response in Ovarian Cancer

35 | Targeting RNA exonuclease XRN1 to potentiate immune checkpoint blockade therapy

36 | Targeting sphingosine-1-phosphate transporters for treatment of inflammatory diseases

37 | Unveiling Metabolic Signatures: Nicotinamide Adenine Dinucleotide Levels In The SG90
Longitudinal Study Of Successful Aging

38 | Vaccination/preexposure to COVID19 and susceptibility to influenza
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S/N Principal Investigator Project title with brief abstract
1 Dr Chris Sham Lok To A gene regulatory network that controls carbohydrate
utilization and facilitates epithelial cell binding in
miclts@nus.edu.sg Streptococcus pneumoniae

Department of Microbiology | Despite a global vaccination effort and nearly a century of

& Immunology intensive research, Streptococcus pneumonia
(pneumococcus) remains a major public health threat. The
success of S. pneumoniae as a human pathogen can be partly
attributed to the complex regulatory network in controlling
gene expression in the host. This network allows the bacteria
to respond to the environment appropriately. A genetic
screen was done to identify factors that control capsular
polysaccharide expression in pneumococcus. Unexpectedly,
the screen reported two genes that regulate carbohydrate
utilization and facilitate airway epithelial cell binding. This
project aims to elucidate the mechanism by which they
function in the cell to promote virulence.

Domain(s): Infectious Diseases Management

2 Dr Volker Patzel A novel RNA structure-based mRNA design for genetic
therapy and vaccination

micvp@nus.edu.sg

The principle of genetic therapy or vaccination relies on the
Department of Microbiology | concept to deliver nucleic acids (DNA or RNA) coding for a

& Immunology therapeutic protein or antigen (viral or tumour antigen) into
target cells in vivo. As DNA always harbours a theoretical risk
of genomic integration, RNA-based therapeutics and vaccines
are considered safer though their production is more difficult
and costly. In vivo, RNA is readily degraded by ribonucleases
and, hence, RNA vaccines have to be chemically modified
and/or protected by encapsulation. The standard mRNA
design refers to the optimization of the primary structure
(sequence) and typically comprises codon optimization, the
elimination of cryptic splice sites, GC content optimization,
the elimination of miRNA binding sites, 5’ capping, 3’
polyadenylation and for endogenously transcribed RNA the
implementation of an intron and a post-transcriptional
regulatory element. In addition, RNAs often are chemically
modified to improve stability and delivery. However, the
standard design does not consider intense secondary and
tertiary RNA structure design.

The aim of this project is to investigate a novel structure
design for mRNA therapeutics and vaccines that improves
RNA stability in the extracellular matrix and within cells, RNA
translatability and transgene expression, and the efficiency of
RNA encapsulation. By applying the RNA trans-splicing
technology, gene expression can be rendered cell type
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specific. In addition, minimalistic dumbbell-shaped DNA
vectors will be used to deliver such optimised sequences.
Dumbbell vectors are much more stable than RNA, cheaper
to produce, and allow us to target distinct populations of
target cells or subpopulations of cells including immune cells
to achieve a more tailored therapeutic effects or immune
responses.

The methods cover computational (in silico) RNA structure
design, in vitro techniques including cloning, PCR, and RT-
PCR, and experiments with tissue culture cells including
transfection, nucleofection, reporter gene assays, functional
assays, flow cytometry, confocal microscopy, gene expression
and eventually with additional support studies in mice.

This project is highly translational and can support the
development of novel vectors for genetic therapy and

vaccination.

Domain(s): Vaccinology and Immunotherapy, Applied Biomedicine
Prof Andrea Britta Maier Advancing longevity: CURATE.AI for Customized NMN

Utilization And Treatment Enhancement (ACCURATE)
a.maier@nus.edu.sg clinical trial
Department of Medicine Blood Nicotinamide Adenine Dinucleotide concentration

(NADc) declines with chronological age in animals and
humans. The dietary supplementation of Nicotinamide
mononucleotide (NMN) has been shown to increase the level
of NADc in the blood of middle-aged and older individuals;
however, with high interindividual variability in the response.
CURATE.Al is a platform for optimizing dosing. This study
assesses the effectiveness of CURATE.Al dosing compared to
conventional dosing of NMN in enhancing blood NAD
concentrations and other aging-related biomarkers.
Domain(s): Drug Discovery and Development, Applied Biomedicine

A/Prof Chen Ee Sin Artificial intelligent identification of cancer driver mutations
from human cancer genome

bchces@nus.edu.sg

Advancement in genome-wide sequencing technology
Department of Biochemistry | permits the sequencing of large amount of genome data of
patients from almost every type of cancers. However, it is still
an unsurmountable challenge to derive meaningful insights
from this huge reservoir of information to impact clinical
treatment. This project will attempt to use several
approaches including Al-related protocol to look for cancer
driver mutations in online cancer databases with focus on
colorectal cancer. Depending on time, the student may be
able to test the physiological impact of the mutations they
have identified in the yeast and/or cancer cells, which are
good models for studying proliferation related regulations.
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Domain(s): Applied Biomedicine

Dr Joshua Tay Biological subtypes of nasal polyps for precision medicine
joshtay@nus.edu.sg Nasal polyposis is a common clinical condition seen in the
Ear, Nose and Throat clinic. A subgroup of these patients
Department of respond poorly to standard treatments such as corticosteroid
Otolaryngology nasal sprays and oral steroids. Such patients are treated with

immunotherapy in the form of anti-IL5 monoclonal
antibodies and other immune modulators. Response rates
are highly variable and there are no clinically useful
biomarkers for treatment response to date. Using laser-
capture microdissection together with a state-of-the-art
RNA-Seq technique for paraffin-embedded tissue, we will
evaluate gene expression patterns to describe the spectrum
of deranged immune responses in nasal polyps and identify
biomarkers for response to anti-IL5 therapies. The goal is
precision medicine: developing a clinically-useful gene
expression signature that can predict patient response.
Domain(s): Vaccinology and Immunotherapy

A/Prof Justin Chu Jang Hann Characterising the molecular mechanisms of vaccine
mutations for live attenuated flavivirus vaccines

miccjih@nus.edu.sg

The mosquito-borne flaviviruses are a group of human
Department of Microbiology | pathogens that pose a significant threat to human health and
& Immunology life. They include dengue virus, yellow fever virus, and Zika
virus. Live attenuated vaccines have proven to be the most
cost-effective method of preventing flavivirus infection.
Flavivirus vaccine strains possess a good balance of
attenuation and immunogenicity. This phenotype of
attenuation and immunogenicity is driven by vaccine strain
mutations that alter the molecular biology of the virus. This
project will characterise the underlying molecular
mechanisms of these vaccine strain mutations. Specifically,
this project will look at how these vaccine mutations affect
the vaccine strain at various stages of the virus replication
cycle. The project will also look how these vaccine mutations
alter viral interaction with host factors and host pathways,
especially the immune sensing and immune response
pathway. This study will give us understand the molecular
mechanisms that help flavivirus vaccine strains achieve their
desired phenotype. This will help us design future vaccines
for the mosquito-borne flaviviruses.

Domain(s): Vaccinology and Immunotherapy, Infectious Diseases
Management

Dr Chester Drum Chemical synthesis of complex biological therapies

mdccld@nus.edu.sg
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Can chemical engineering and machine learning

Department of Biochemistry | fundamentally change macromolecular creation? In this
project you will use a novel set of technologies invented in
our lab (Nature Comms, PMID: 29129910) to create biological
therapeutics using pure chemical synthesis. A centre piece
output is the first ever chemical production of a therapeutic
antibody and the application of this novel process to multiple
large-market therapeutics. The project is a continuation of
research begun at Massachusetts Institute of Technology and
funded by the Singapore MIT Alliance for Research and
Technology (SMART). There is opportunity for multiple new
patents and very high impact publications.

Domain(s): Drug Discovery and Development, Vaccinology and
Immunotherapy

A/Prof Thai Tran Deciphering the molecular mechanisms underlying steroid-
induced increase in viral infections

phstt@nus.edu.sg

Due to its potent anti-inflammatory effects, GCs have been
Department of Physiology used to treat severe influenza infections. However, studies
have shown that GCs increase IAV virulence and exacerbate
disease-related mortality, making the use of GCs
controversial. The underlying mechanism for this is attributed
to the immunosuppressive properties of GCs; however, it is
not well understood. Preliminary studies by our group
demonstrated that CD151 levels in airway smooth cells are
increased in a concentration-dependent manner when
treated with GCs. These studies suggest potential CD151-
related signalling events that drive GC-induced aggravations
of IAV infection, independent of immunosuppression. Since
GCs increase CD151 levels, and CD151 enhances IAV
replication, GCs may enhance IAV replication through CD151-
mediated mechanisms. Clinically, this would provide a
mechanistic basis on the benefits and risks of using GCs in
IAV infections, offering insights into potential novel avenues
for developing "better" GCs or informed GC treatment
regimens. We hypothesize that the GC-induced increase in
IAV replication, IAV titre, and disease-related mortality is
CD151-mediated.

Domain(s): Infectious Diseases Management, Drug Discovery and
Development

A/Prof Justin Chu Jang Hann | Deciphering the potential of a synthetic derivative as an
antiviral agent against dengue virus

miccih@nus.edu.sg

Dengue virus (DENV) is the primary causative agent which
Department of Microbiology | upon infection, leads to the development of dengue fever, a
& Immunology potentially fatal disease which is endemic in over 100
countries especially in the tropical and subtropical regions.
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DENV is mainly acquired by humans via bites of infected
mosquitoes, Aedes spp in particular, which have resulted in
at least 100 million cases of annual DENV infections and more
than 20,000 deaths worldwide. Given the consistently high
levels of active DENV infections, there is a dire need for an
effective antiviral drug or prophylactic vaccine to combat this
arboviral disease, which hitherto remain absent. Over the
years, various natural compounds have been discovered to
exhibit promising inhibitory effects against DENV replication.
Subsequently, in order to identify the specific active group(s)
involved in the observed efficacious antiviral properties,
structure-based analyses involving different chemical
modifications of the parent compounds were performed with
the aim of improving their bioavailability, toxicity and
antiviral profiles. In this study, a synthetic derivative of a
natural compound will be screened for its in vitro cytotoxicity
and anti-DENV inhibitory effects in mammalian cell lines. The
compound will then be subjected to different biological and
biochemical mechanistic assays to identify the specific
stage(s) of DENV replication cycle and target protein(s) on
which it exerts its antiviral activity. The outcome of this study
will provide more in-depth insight into the potential anti-
DENV properties exhibited by the synthetic derivative of
interest as well as the underlying mechanism(s) involved.
Domain(s): Infectious Diseases Management, Drug Discovery and
Development

Dr Volker Patzel Design and investigation of next-generation dumbbell-
shaped DNA vectors and trans-splicing RNAs

micvp@nus.edu.sg

Spliceosome-mediated RNA trans-splicing represents a form
Department of Microbiology | of alternative splicing in which sequences from two distinct
& Immunology pre-mRNAs are joined with the help of the spliceosome to
produce chimeric RNAs and proteins. As trans-splicing
enables labeling and reprogramming of genetic information
at the level of the pre-mRNA, researchers have been
exploring trans-splicing for diagnostic or therapeutic
interventions. We developed and tested a novel trans-
splicing RNA design. Compared with the previous state-of-
the-art, our new trans-splicing RNAs exhibit up to 1000-fold
improved activity and about 10-fold higher on-target
specificity. We are currently using RNA trans-splicing to
achieve cell type specificity of gene expression. For cellular
delivery of trans-splicing and other RNAs, we developed safe,
non-integrating dumbbell-shaped DNA minimal vectors
which exhibit 10-100-fold enhanced nuclear targeting and
gene expression compared with plasmids and conventional
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dumbbells. In addition, these vectors are not silenced in
primary cells and trigger prolonged transient expression.

The aim of this project is to use RNA secondary structure
design to further improve the trans-splicing RNAs, to explore
synergies between the RNA trans-splicing technology and
other RNA technologies such as RNA interference, CRISPR Cas
genome editing, or mitochondrial delivery vector
technologies, and to design and investigate advanced
dumbbell-shaped DNA to deliver these RNAs into target cells.
The methods cover computational (in silico) RNA structural
design, in vitro techniques including cloning, PCR, RT-PCR,
and dumbbell production, and experiments with tissue
culture cells including transfection, nucleofection, reporter
gene assays, flow cytometry, confocal microscopy and
functional assays.

These technologies can have high impact towards the
development of novel genetic therapies of yet incurable
human diseases.

Domain(s): Applied Biomedicine

Dr Jaishree Tripathi Developing A Laboratory Model of Zoonosis for Emerging
Malaria Infections

jtmic@nus.edu.sg

Vector borne diseases account for ~¥17% of all infectious
Department of Microbiology | diseases causing close to 700,000 deaths annually. Malaria, a
& Immunology parasitic infection caused by Plasmodium spp., accounts for
majority of these deaths (~400,000 per year). Emerging
zoonotic malaria infections indicate hidden reservoirs of
parasites transmittable to humans, and seriously undermine
decades of progress made by global malaria control and
elimination programmes. This underlines an urgent need to
develop new models of zoonotic transmission and
understand molecular mechanisms driving the ‘jump’ of this
parasitic infection at the animal-human interface.

In this project, the student will develop a laboratory model of
zoonosis for Plasmodium cynomolgi, a simian malaria
parasite recently found to cause infection in humans. The
first phase of the project will involve long-term parasite
culture in mixed human and macaque (simian) blood to
promote host red blood cell (RBC) switching (thus, mimicking
zoonotic ‘jump’). Successful zoonotic events will be detected
and characterized by immunofluorescence assay through
light and confocal microscopy, and imaging flow cytometry
platform AMNIS (ImageStream). During this project, the
student will acquire key infectious disease modelling skills,
including optimization of tissue culture conditions, antibody
staining and immunofluorescence, confocal microscopy and
high-content image analysis, flow cytometry and data
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analysis; all of which are widely applicable in the biomedical

industry.
Domain(s): Infectious Diseases Management

12

Dr Cheok Chit Fang

patcfc@nus.edu.sg

Department of Pathology

Developing drug analogues of mitochondrial inhibitors as
therapeutics

While metabolic changes characteristic of tumours were
known nearly a century ago, understanding of cancer cell
metabolism has undergone a resurgence in the past decade.
A number of metabolic inhibitors have recently entered
clinical trials for treatment of advanced and refractory
cancers. We recently identified a metabolic pathway
selectively targeting p53-defective cancers. We discovered
that mitochondrial uncouplers lead to metabolic catastrophe
and apoptosis in p53-defective cancers, elucidating a first-in-
class mechanism exploiting this class of inhibitors against p53
mutations (that occur in more than 50% of all cancers). The
purpose of this project is to further develop this concept, by
adopting chemical screens as well as targeted development
of drug analogues.

Domain(s): Applied Biomedicine

13

Dr Volker Patzel

micvp@nus.edu.sg

Department of Microbiology
& Immunology

Developing novel RNA-based mitochondrial delivery vectors
for mitochondrial targeting of nucleic acids towards
mitochondrial gene therapy and for anti-aging

Defects of all protein-coding mitochondrial genes have been
associated with human, mainly neurodegenerative disorders
or with aging. Many mitochondria harbour both, healthy and
defect mitochondrial genomes (heteroplasmy) and defects
accumulate with aging. Mitochondrial gene therapy could
provide cure of mitochondrial disease and dysfunction but is
hampered by the lack of an efficient mitochondrial gene
delivery system. We developed an efficient novel scalable
mitochondrial targeting vector based on RNA subdomains of
a long non-coding viral RNA. We demonstrated that this
vector system can efficiently target functional recombinant
coding (mMRNA) or non-coding (antisense) RNA to the
mitochondria resulting in mitochondrial gene expression or
knockdown of gene expression. Here, we will further improve
and explore this novel mitochondrial delivery vector system
towards mitochondrial gene therapy.

The aim of this project is to improve the mitochondrial
targeting vectors and to explore them for mitochondrial
delivery of healthy gene functions and or of the CRISPR Cas
system to selectively destroy defect mitochondrial genomes.
A first medical target will be Lebers Hereditary Optic

Notonaluniveriity | School of Medicine
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Neuropathy LHON, an orphan disease that causes sudden
blindness in young adults.

The methods cover computational (in silico) RNA structural
design, in vitro techniques including cloning, PCR, RT-PCR, the
CRISPR/Cas technology, and experiments with tissue culture
cells, eventually cybrids, and Rho-zero cells including
transfection, nucleofection, and reporter gene assays.

The approach may help to prevent/restore LHON-associated
vision loss and can be explored for mitochondrial gene
therapy of yet incurable human diseases and for anti-aging.
Domain(s): Applied Biomedicine

14

Dr Ding Lingwen

patdl@nus.edu.sg

Department of Pathology

Development of Cancer Vaccines: RNA vaccine against
public tumor antigens and individualized neoantigens

Immune checkpoint blockade antibodies, such as anti-PD1
antibody, have dramatically altered the therapeutic
landscape of many cancers and have recently become the
first-line therapy for several major cancers. Despite the
remarkable achievements, the response rate is relatively low
(10-20%), and only a subset of patients can benefit from the
treatment. Mechanistic studies suggest that the preexistence
of tumor antigen recognition T cells is the key to the success
of PD1 immunotherapy. Among the different strategies
developed to overcome PD1 resistance, cancer vaccines show
great promise to elicit T cell responses against cancer-specific
antigens, converting 'cold' tumors to 'hot' tumors and thus
improving PD1 antibody therapy. In this study, we will
develop a circular mRNA-LNP (lipid nanoparticle
encapsulated circular mRNA) vaccine platform to generate
RNA vaccines against the most prevalent, experimentally
verified common cancer antigens (e.g., neoantigens derived
from hotspot mutations of TP53, KRAS, and PIK3CA and
tumor-associated antigens ). This platform features our
improved mRNA design (such as motifs to enhance MHC
presentation and mRNA translation/stability). Based on TCGA
pan-cancer sequencing data, over 10% of (pan)cancer
patients harbor at least one of the above mutations and may
benefit from our cancer vaccine. The therapeutic effect of
the generated mRNA-LNP vaccine will be verified using
syngeneic murine models and humanized murine models.
Domain(s): Vaccinology and Immunotherapy, Drug Discovery and
Development

15

A/Prof Justin Chu Jang Hann

miccih@nus.edu.sg

Discovery of Biomarker for the Detections of Enterovirus
D68 infection

Enterovirus D68 (EV-D68) has garnered attention over the
recent past years with global outbreaks of Acute Respiratory

p/ Notonaluniverity | School of Medicine
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Department of Microbiology
& Immunology

Infection (ARI) in the American and East Asia Region. In
paediatric cohort, EV-D68 can cause hospitalization and
fatality due to asthma exacerbation and acute flaccid
myelitis. There are no effective vaccines and antiviral drugs,
research in the development and evaluation of Enterovirus
D68 is much needed as pandemic preparation against future
outbreaks in Singapore. This project takes a novel approach
to engage in single cell RNA sequencing analysis of
organotypic culture to identify novel pathways and
biomarker using that can be purposed as disease identifier
and possible drug targets.

Domain(s): Infectious Diseases Management, Applied Biomedicine

16

A/Prof Chen Ee Sin

bchces@nus.edu.sg

Department of Biochemistry

Epigenetic Oncomutations regulating drug efficacy and
carcinogenesis of colorectal cancer

Epigenetic is a mechanism that is imposed over the genetic
(DNA seqgeunces) control of the genome . This mechanism
determines the usage of the genomic sequences and such
regulation is often compromised during cancer development
that result in uncontrolled proliferation and metastasis of the
cancer cells. Due to the importance of epigenetic regulation,
it is not unexpected that many mutations have been shown
to facilitate cancer initiation. Many of these mutations exist
in enzymes that catalyses the addition or removal of
'epigenetic marks' on the chromatin. In this project, we will
study one particular class of epigenetic regulators that act on
the scaffolding that wraps and organize the DNA, called
histones. Using bioinformatics tools, including some artificial
intelligent-assisted ones, we will identify cancer driver
mutations, with focus on colorectal cancer.

Domain(s): Applied Biomedicine

17

Dr Jaishree Tripathi

jtmic@nus.edu.sg

Department of Microbiology
& Immunology

Exploring Genetic and Transcriptional Variation in
Blastocystis parasites

Blastocystis, a gastrointestinal protozoan parasite with
controversial pathogenicity status, is known to exhibit
extensive genetic diversity with up to 14 subtypes (ST)
reported in humans based on the small subunit ribosomal
RNA (SSU rRNA) gene. However, a systematic analysis of
genomic and transcriptional differences between various STs
remains to be done. In this project, the student will carry out
comparative whole genome and transcriptome profiling of
multiple Blastocystis STs and identify genetic features and
differential gene expression unique to each ST. During this
project, the student will have the opportunity to develop key
molecular biology skills needed for infectious diseases
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research and learn latest next generation sequencing
experimental and data analysis strategies.
Domain(s): Infectious Diseases Management

18

A/Prof Chan Shiao-yng

obgchan@nus.edu.sg

Department of Obstetrics &
Gynaecology

Exploring the utility of inositols in modulating pregnancy
outcomes in gestational diabetes

Gestational diabetes affects around 1 in 5 pregnant women
in Singapore. Many studies demonstrate that maternal
hyperglycaemia perturbs placental metabolism and function,
which has consequences for fetal growth and developmental
programming of future health outcomes for the offspring
postnatally. Current treatments such as metformin and
insulin, while able to regulate maternal glycaemia well, may
have unwanted maternal side-effects and unclear long-term
impacts on offspring health. Hence, there is a need for
alternative therapies. Inositols are nutraceuticals and some
inositol isoforms have shown promising effects in improving
insulin sensitivity. However, their impact on placental
metabolism/function and pregnancy outcome remains
inadequately understood. To fully exploit inositol as an
intervention in pregnancy, better understanding of the
risk:benefit ratio and effects at a molecular level on the fetal-
placental unit is required. The candidate will examine how
different inositol isomers affect placental gene expression
and lipid metabolism using a variety of techniques including
in vitro placental cultures, molecular biology and liquid
chromatography-mass spectrometry (LC-MS).

Domain(s): Drug Discovery and Development, Applied Biomedicine

19

A/Prof Toh Wei Seong

tohws@nus.edu.sg

Department of Orthopaedic
Surgery

Extracellular vesicles (EVs) and EV-mimetic therapies for
intervertebral disc regeneration

Low back pain (LBP) is a leading cause of disability that
imposes an enormous socioeconomic burden. With looming
threat of an ever-aging population, the prevalence of LBP is
increasing drastically and is estimated to affect >90% of
people over 50 years of age. The major cause of LBP is
intervertebral disc (IVD) degeneration that can further
aggravate and give rise to severe spine problems. Current
treatments that include physiotherapy, anti-
inflammatory/analgesic medication, and surgery may relieve
the symptoms and reduce disability to a limited extent, but
do not repair the degenerated IVD. Thus, there is an unmet
need for development of disease-modifying therapies that
can effectively alleviate IVD pain, inflammation, and
degeneration to facilitate IVD repair and regeneration. Our
research team has long-standing interest on the design and
development of next-generation extracellular vesicles (EVs)

Notonaluniveriity | School of Medicine



https://medicine.nus.edu.sg/obgyn/research/our-researchers/Chan-Shiao-yng.html
mailto:obgchan@nus.edu.sg
https://nus.edu.sg/lsi/tissue-engineering/principal-investigators/a-prof-toh-wei-seong/
mailto:tohws@nus.edu.sg

5 NUS Yong Loo Lin

al Un

95 -

and EV-mimetics as immunotherapeutic agents against
musculoskeletal disorders such as osteoarthritis, sarcopenia
and IVD degeneration. We recently reported that EVs from
mesenchymal stromal cells (MSCs) are immunomodulatory
with the ability to enhance M2 over M1 macrophage
polarization through CD73/ecto-5"-nucleotidase activity. To
overcome the issues of isolation yield and laborious
purification process with native EVs, we have further
developed EV-mimetic strategies with the generation of
macrophage membrane-coated nanoparticles and cell-
derived nanovesicles (fused with liposomes) as EV-mimetics,
and demonstrated comparable biophysical properties,
biochemical compositions, and pharmacological activities as
their parental EVs. Based on these prior studies, we
hypothesize that EVs and their mimetics have similar
biophysical and biochemical properties and exhibit
comparable immunomodulatory effects beneficial for IVD
regeneration.

Domain(s): Vaccinology and Immunotherapy, Drug Discovery and
Development, Applied Biomedicine

20

Dr Le Thi Nguyet Minh

phcltnm@nus.edu.sg

Department of Pharmacology

Extracellular vesicles deliver therapeutics targeting KRAS to
for treatment of pancreatic cancer and metastasis

Pancreatic cancer is the fourth most significant cause of
cancer-related death globally. Pancreatic ductal
adenocarcinoma (PDAC) is the most common histological
type of pancreatic cancer, which ranks among the most lethal
cancer entities, has a poor prognosis with a 5-year survival
rate of 5%. PDAC metastasis most commonly occurs in the
liver and peritoneum, causing morbidity and mortality of
patients with no effective treatment options. Mutations in
the GTPase KRAS are commonly encountered in PDAC and
these drive initiation, progression and metastasis. Here we
investigate whether extracellular vesicles (EVs) can function
as efficient carriers of antisense oligonucleotides (ASOs)
targeting oncogenic KRAS and sought out to develop direct

and specific treatment for PDAC and mestatasis.
Domain(s): Vaccinology and Immunotherapy, Applied Biomedicine
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Dr Le Thi Nguyet Minh

phcltnm@nus.edu.sg

Department of Pharmacology

Extracellular vesicles delivering RNA therapeutics for
inflaming the pancreatic tumor microenvironment for
cancer immunotherapy

Pancreatic cancer is the leading cancer-caused death with
few therapeutic targets and poor effective treatments.
Recently, tremendous attention has been paid to RNA-based
therapeutics, including small interference RNAs (siRNAs) and
antisense oligonucleotides (ASOs), due to their great

Notonaluniveriity | School of Medicine
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potential in specifically targeting numerous undruggable
oncogenes. This project aims to employ red blood cell-
derived extracellular vesicles (RBCEVs) as a delivery vehicle
for ASOs to specifically target driver mutations in pancreatic
cancer. Additionally, we seek to co-deliver
immunomodulatory RNA (immRNA) that binds to retinoic
acid-inducible gene | receptor (RIG-1) to activate the RIG-I
pathway in pancreatic cancer cells, resulting in IFNs-mediated
anti-tumor polarization.

Domain(s): Vaccinology and Immunotherapy, Drug Discovery and

Development
A/Prof Citra Nurfarah binte Gene Modification Therapies targeting induced Pluripotent
Zaini Mattar Stem Cells, Haemopoetic reprogramming and
transplantation in a Humanized Murine Model: Therapeutic
citramattar@nus.edu.sg approached for Major Haemoglobinopathies

Department of Obstetrics & B-thalassaemia major (BTM) is challenging to correct with
Gynaecology gene therapy as there are >300 causative point mutations.
Current gene modification therapies (GMT) require ex vivo
haemopoetic stem cell (HSC) transduction using integrating
vectors delivering the B-globin transgene or CRISR/Cas9
editing tools, increasing cost and morbidity from autologous
transplantation. In vivo GMT pose different challenges,
including low-efficacy HSC transduction with non-integrating
vectors. We are currently developing HSC-targeting adeno-
associated viral vector (AAV)-mediated in vivo base editing
strategies to precisely correct point mutations causing
transfusion-dependent BTM, but despite the widespread
application of in vivo AAV-mediated GMT in clinical trials for
diverse diseases, we acknowledge the significant concerns
regarding the immunotoxicity of high-dose AAV. Additionally,
HSC-directed gene editing is challenging due to low
transduction efficacy and the paucity of true long-term
repopulating stem and progenitor cells (<0.01% in peripheral
blood).

We have formulated an alternative strategy for HSC gene
editing that combines patient-derived induced pluripotent
stem cells (IPSC), base editing and vector technologies. This
stems from our current data that demonstrate the low
efficacy of transducing HSC with single-strand ssAAV6, the
serotype identified in screening studies as having the most
tropism for HSC, which has a payload too small to carry large
base editing tools, necessitating alternative strategies such as
split-intein AAV. This restriction drives us to explore
alternative vehicles to achieve HSC correction, including lipid
nanoparticles (LNP) and non-integrating viral vectors (NILV)
that have larger payloads for carrying large base editors. NILV
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offer the promise of higher HSC targeting efficacy without
integration mutagenesis while LNP can be modified to
improve cell targeting while reducing immunotoxicity.

We have produced IPSC from oral epithelial cells and
peripheral blood mononuclear cells, and have had initial
success with reprogramming IPSC to HSC. IPSC being
developmentally immature are more efficiently transduced,
edited and expanded than are HSC. In response to some of
the difficulties producing and using AAV for gene editing, we
will explore customizable non-integrating lentiviral vectors
(NILV) and lipid nanoparticles (LNP) for HSC-directed GMT.
We are also producing base editors specific to the most
common Asian BTM-causing point mutations, and with this
we can offer off-the shelf personalised GMT.

We propose to genetically edit patient-derived IPSC carrying
specific B-globin mutations in vitro with the appropriate base
editors delivered by AAV6, non-integrating lentiviral vectors
or lipid nanoparticles, to compare transduction efficacies.
These corrected IPSC (screened out for incorrect editing and
off-target mutations) will be expanded and reprogrammed
into HSC carrying the normal B-globin gene. Reprogrammed
HSC will be assessed in vitro and in vivo for haemopoetic
phenotype, multilineage differentiation, engraftment and
repopulating function via primary and secondary
transplantation in a humanized mouse model. On- and off-
target mutations and editing efficacy will be assessed in both
IPSC and reprogrammed HSC.

This proposed approach will allow patient-derived gene-
edited IPSC to be used as GMT vehicles, corrected in vitro
and reprogrammed to HSC that carry the patient’s unique
epigenetic markers and can be autologously transplanted,
offering a viable alternative to in vivo GMT and ex vivo HSC
GMT, and expanding the library of molecular therapies for

haemoglobinopathies.
Domain(s): Applied Biomedicine

A/Prof Gautam Sethi Identification of a novel agent that can suppress
proliferation, induce apoptosis and overcome
phcgs@nus.edu.sg chemoresistance in hepatocellular carcinoma

Department of Pharmacology | In association with the dissemination of hepatitis B and C
virus infection, hepatocellular carcinoma (HCC) ranks as the
sixth most common cancer and the third leading cause of
cancer-related deaths worldwide [1]. The prevalence of this
cancer is expected to increase by 55% from 2020 to 2040.
Although surgery remains to be the first choice for HCC,
tumor size, hepatic functional reserve and/or portal
hypertension may all restrict surgical ablation. Multi-targeted
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tyrosine kinase inhibitors (TKls) including sorafenib,
lenvatinib, and regorafenib have been approved for systemic
treatment of advanced HCC, but overall survival benefits
have been relatively modest and highlight the unmet medical
need among patients with HCC. Therefore, the need to
develop novel therapeutic strategies for HCC is of paramount
importance.

Hence, the project aims to identify a novel agent that can
inhibit proliferation, induce apoptosis and overcome
chemoresistance in different HCC cell lines. The agent will be
identified by screening small molecule inhibitors library
available in the laboratory. The effect of identified agent on
signaling pathways that contribute to survival and
chemoresistance in HCC will also be investigated in detail.
Furthermore, detailed investigation, using, in vivo HCC mice
models will be carried out. The potency of novel agent will
also be teste din combination with some of the existing
therapies for HCC. Overall this project will lead to discovery
of a novel drug that can help to enhance treatment efficacy,
reduce toxicity, and overcome chemoresistance in HCC

patients.
Domain(s): Drug Discovery and Development, Infectious Diseases
Management

A/Prof Gautam Sethi Identification of novel small molecule compounds as
autophagy regulators for treatment of cancer

phcgs@nus.edu.sg

Cancer is one of the leading causes of mortality which
Department of Pharmacology | accounts around ten million deaths per year globally.
Regardless of various treatment strategies including surgery,
chemotherapy and radiotherapy are available for cancer
treatment still, it is quite challenging due to its recurrence
supported by therapy resistance and stemness. In this
connection, autophagy, the self-cannibalism process can act
as a potentially effective strategy for treatment of cancer. In
cancer, autophagy acts as a double-edged sword at the
interface of cell survival and cell death in a context-
dependent manner based on cancer type, stage, and cancer
genetics. Its pro-survival activity helps the cancer cells to
survive under nutrient depletion conditions by adopting
various mechanisms such as remodeling metabolism,
resistant to therapeutics through inducing apoptosis
resistance, resistance to anoikis, and genome integrity and so
on. Alternatively, the pro-death functions kill cancer cells
which is mediated in response to oxidative stress,
accumulation of protein aggregates and degradation of a cell
survival proteins. Therefore, there is a great effort in
developing small molecule drugs for inducing toxic autophagy
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or blocking pro-survival autophagy that can result in effective
therapeutic strategy against cancer. Thus, the current project
aims to screen the small molecule anticancer compounds
available in the laboratory for autophagy induction in cancer
cell lines. Then the nature of autophagy i.e. either
contributing to cell survival or cell death will be investigated
at the molecular level in vitro and in vivo models.

Domain(s): Drug Discovery and Development, Vaccinology and
Immunotherapy
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Dr Ni Qiangian

ggian.ni@nus.edu.sg

Department of Diagnostic
Radiology

Improved lipid nanoparticle technology for messenger RNA
delivery and gene editing

Among various nucleic acids therapeutics (i.e., antisense
oligonucleotides (ASO), small interfering RNA (siRNA), DNA
adjuvants), messenger RNA (mRNA) is no doubt one of the
most promising therapeutic modalities as billions of
administered doses of COVID-19 mRNA vaccines have
convinced its safety and efficacy. The advances of mRNA
technology have also enabled successful protein replacement
therapies with some of the cases are already in early clinical
trials for the treatment of a broader range of diseases
beyond infectious diseases and cancer vaccinations.
Specifically, clustered regularly interspaced short palindromic
repeat (CRISPR)-based gene editing systems represent a
promising therapeutic strategy for correction of gene
mutations, which is of great interest in prevention and
treatment of diseases. Systemic delivery of CRISPR-Cas cargos
using non-viral delivery systems has attracted increasing
attention because the transient nature confers increased
safety over viral delivery and allows repeat dosing. This
project aims to address the current pain in mRNA-based
CRISPR-Cas9 gene editing system by enhancing the protein
production yield of delivered mRNA, increasing the efficiency
of CRISPR-Cas9-based genome editing, and enabling safe and
more efficient therapeutic efficacy that target extrahepatic
tissues.

Domain(s): Drug Discovery and Development, Applied Biomedicine
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A/Prof Vincent TK Chow

micctk@nus.edu.sg

Department of Microbiology
& Immunology

Investigation of antiviral and host-directed combination
therapy against coronavirus infection

This project aims to evaluate the efficacy and synergism of
combinations of clinically approved drugs with antiviral
activity against coronavirus infection. It will employ the
mouse hepatitis virus (MHV) model of infection for analyzing
these combination therapies, including optimization of drug
concentrations and their mechanisms of action.

Notonaluniveriity | School of Medicine
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Domain(s): Infectious Diseases Management, Drug Discovery and
Development

Dr Benoit Malleret Isolation and characterization of malaria lipid species
specific to identify lipid antigens as vaccine candidates
benoit malleret@nus.edu.sg | against Plasmodium species

Department of Microbiology | Malaria is a life-threatening infectious disease, with

& Immunology approximately 200 million cases and 400,000 deaths annually
worldwide. This major public health burden is caused by
infection with Plasmodium species transmitted by the female
Anopheles mosquito. Malaria in humans is caused by 7
different parasite species: Plasmodium falciparum, P. vivax,
P. ovale, P. malariae, P. knowlesi, P. cynomolgi and P.
simium. Plasmodium knowlesi, P. cynomolgi and P. simium
are classified as zoonoses and occurred in areas where local
populations were in contact with monkeys. In Southeast Asia,
long-tailed and pig-tailed macaques are the most common
hosts for the zoonotic P. knowlesi and P. cynomolgi. P.
knowlesi and P. cynomolgi that were previously found only in
Southeast Asia in their macaque natural hosts, were shown
to infect humans in the same region in 2004 and 2014,
respectively. Although Singapore is declared malaria-free
since 1982, there is still a risk of zoonotic malaria. The
emergence of zoonotic malaria in Singapore is possible due
to the availability of its natural hosts, the long-tailed
macaques.

The emergence of multi-drug resistant Plasmodium strains in
South East Asia posed as an impending threat. Due to this,
subunit vaccines from various stages of malaria have been a
focus of research to eradicate malaria in recent years.
However, the efficacy of the latest vaccine developed against
Plasmodium falciparum, RTS,S, is too poor to eradicate
malaria globally. Therefore, new vaccine approaches should
be considered. A novel approach would be developing an
effective vaccine that will induce the generation of an
effective T cell response to malaria-specific metabolic
antigens.

One option would be to focus on creating an effective T-cell
response to malaria-specific metabolic antigens, specifically
lipid antigens. Lipid and especially phospholipid metabolisms
are crucial for malaria parasite survival and thus, can be
potential targets for drug discovery and vaccine development
research. Preliminary results through collaborations with
SLING, NUS have identified a unique lipid profile of P.
knowlesi which will also be extended to other Plasmodium
spp. This unique profile, together with the use of lipid-
presenting molecules such as CD1 molecules, where only one
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phenotype is present amongst individuals, presents a
promising option for therapeutic research. Interestingly, it
has also been shown that human CD1d tetramers were
sufficient in the binding and activation of macaque T-cells (Yu
et al,, 2019).

Domain(s): Infectious Diseases Management, Vaccinology and
Immunotherapy

28

A/Prof Dan Yock Young / Dr
Adrian Low

mdcdyy@nus.edu.sg /
adlow@nus.edu.sg

Department of Medicine

Isolation and characterization of microbes from the human
gut

The gastrointestinal tract is a habitat to a rich diversity of
microbes that produce metabolites that affect the gut
environment, and microbiota and may even induce host
response. Deciphering the metabolic function and role of
each microbe in vivo is challenging. Isolation of gut microbes
allows the characterization of metabolic profiles of individual
species or as a consortium. In our research, we are interested
in microbes that produce 1) short-chain fatty acid particularly
isovaleric acid and valeric acid, or 2) secondary bile acids.
These compounds have been associated with diseased and
healthy guts. The study is multidisciplinary and involves
microbiological techniques, molecular techniques (DNA or
RNA), and analytical chemistry.

Domain(s): Infectious Diseases Management, Applied Biomedicine
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Dr Jaishree Tripathi

jtmic@nus.edu.sg

Department of Microbiology
& Immunology

Molecular Characterization of Zoonosis in Simian Malaria
Parasites: A Multi-omics Approach

Emerging simian malaria infection in humans is a growing
cause of public health concern, especially in Southeast Asia.
Recently, Plasmodium cynomolgi, a simian malaria parasite,
has been found to cause infection in humans.

In this project, the student will leverage on an in vitro
laboratory model of zoonosis for Plasmodium cynomolgi, and
apply RNA sequencing and whole-genome sequencing
approaches to characterize transcriptomic and genetic
changes (SNPs) associated with zoonosis and adaptation to a
new host cell niche by the parasite. During this project, the
student will acquire key molecular biology skills such as RNA
extraction and cDNA library generation, next generation
sequencing (NGS) library preparation, and, genomics and
transcriptomics data analysis skills using R, Cluster 3.0 and
TreeView; all of which are widely applicable in the biomedical
industry.

Domain(s): Infectious Diseases Management
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Dr Alan Prem Kumar

apkumar@nus.edu.sg

New Therapeutic Strategy for Unmet Need in Neovascular
Age-related Macular Degeneration (nAMD)

p/ Notonaluniverity | School of Medicine
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Neovascular age-related macular degeneration (nAMD),
Department of Pharmacology | characterized by choroidal neovascularization (CNV), is one of
the leading causes of incurable blindness worldwide. Current
standard treatment involves monthly intravitreal injections of
anti- vascular endothelial growth factor (VEGF) agents such
as aflibercept (Eylea), ranibizumab (Lucentis) and
brolucizumab (Beovu). However, the long-term repeated
intravitreal injections can lead to complications and low
patient compliance, as well as high financial burden for
patients and the healthcare system. Notably, these drugs can
only delay progression to blindness without providing cure to
patients. Furthermore, about 30% of the patients are non-
responsive to these treatments, while 15-20% of patients
become resistant to treatment over time. Hence, new, ideally
long-lasting, and minimally invasive, therapeutic strategies,
are urgently needed for nAMD patients. Several studies have
demonstrated the prominent roles of Src Family Kinases
(SFKs) in retinal angiogenesis. Lyn kinase is a SFK member,
and we have recently developed a new Lyn kinase-specific
inhibitor (CHL-4); Patent: Kumar AP et al “COMPOUNDS FOR
MODULATING SRC FAMILY KINASES AND USES THEREOF”

[SG Patent Application No. 10202260299X, filed 2 December
2022], which possesses anti-angiogenic and anti-epithelial-to-
mesenchymal transition (EMT) properties. Therefore, we
hypothesize that CHL-4 targets an alternative pathway other
than VEGF could be a novel therapeutic agent for nAMD.
Domain(s): Drug Discovery and Development, Applied Biomedicine

A/Prof Lim Hsiu Kim, Lina Regulation of DNA sensing and recognition in cancer

linalim@nus.edu.sg The host immune system recognizes regions of viral and self
RNA via specific receptors that activate host immune

Department of Physiology responses. Annexin-Al is an immune response protein which

has anti-viral properties. We and others believe that cancer
cells express cytosolic DNA which can be sensed by immune
cells and cancer cells themselves. Why the immune system
does not react to these abundant DNAs/RNAs are unclear.
We predict that expression levels of ANXA1 can positively
regulate sensitivity of the immune cells and cancer cells to
DNA. In fact, our published results show that RNA and DNA
stimulation of cancer cells induces cancer cell death, which is
dependent on ANXA1. We therefore, plan to determine that
ANXA1 enhances DNA and RNA sensing in immune cells and
cancer cells in vitro and in vivo. Knowing these mechanisms
of how cancers evade immune recognition will bring us closer
to finding treatments for cancer.

Domain(s): Vaccinology and Immunotherapy
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A/Prof Zhang Yongliang

miczy@nus.edu.sg

Department of Microbiology
& Immunology

Regulatory role of DUSP4 in cancer and anti-cancer
immunity

Our study on a molecule known as DUSP4 showed that it
plays important roles in both immune response to microbial
infection and in the development of cancer such as colorectal
cancer. Interestingly, we found that this molecule functions
as a tumor suppressor mainly through its regulation of the
immune system. However, its role in liver cancer and anti-
cancer immunity is unclear. This project aims to investigate
the function of DUSP4 in the pathogenesis of liver cancer by
focusing on both the cancer cells and the immune cells in
tumor microenvironment. Knowledge gained from this
project will elucidate the regulatory function of DUSP4 in
liver cancer development and anti-cancer immunity which
will help to target this molecule for development of anti-
cancer therapies.

Domain(s): Vaccinology and Immunotherapy
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A/Prof Kevin Tan Shyong Wei

mictank@nus.edu.sg

Department of Microbiology
& Immunology

Role of Single Cell Eukaryotes on the Host Gut Microbiome

Single cell eukaryotes (SCEs) are increasingly appreciated as
ecosystem engineers of the gut microbiota, and have been
reported to result in either healthy or pathological outcomes.
In the current project, we will study the effect of 'probiotic'
and dysbiotic subtypes of a common SCE (Blastocystis spp.)
on common gut microbiota using in vitro methods.
Domain(s): Vaccinology and Immunotherapy, Infectious Diseases
Management, Applied Biomedicine
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Dr Alan Prem Kumar

apkumar@nus.edu.sg

Department of Pharmacology

Targeting Protein Tyrosine Kinase 6 and Replication Stress
Response to Enhance Immunotherapy Response in Ovarian
Cancer

Protein Tyrosine Kinase 6 (PTK6) is aberrantly expressed in
many cancers and is associated with poor prognosis. Its
expression is also significantly elevated across all ovarian
cancer subtypes. PTK6 has been shown to have multiple
oncogenic roles in other cancers but its roles in ovarian
cancer remain unclear. Our preliminary findings identified a
novel link between PTK6 and the DDR network in ovarian
cancer. PTK6 depletion in ovarian cancer cells impaired their
ability to repair DNA damage induced by cisplatin, a current
standard-of-care chemotherapy drug, thus increasing their
sensitivity to cisplatin. Furthermore, PTK6-depleted ovarian
cancer cells exhibited reduced nuclear accumulation of
Replication Protein A 32 (RPA32) in response to cisplatin-
induced damage and were thus unable to repair the DNA
damage. This suggests that PTK6 might function within the

p/ Notonaluniverity | School of Medicine
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replication stress response (RSR) pathway. Additionally, PTK6
depletion in ovarian cancer cells resulted in an upregulation
of immune checkpoint protein PD-L1 expression, which was
further enhanced by cisplatin treatment. Therefore, we
hypothesize that PTK6 mediates resistance to platinum
chemotherapy through the RSR pathway in ovarian cancer.
Given that DDR-targeted therapies have significantly
improved the efficacy of Immune Checkpoint Inhibitors (ICl)
in ovarian cancer patients in several clinical trials, we also
hypothesize that PTK6 inhibition with/without cisplatin could
be a viable strategy to improve ovarian cancer patient
response to ICl therapy, targeting PD-L1.

Domain(s): Vaccinology and Immunotherapy

Dr Ding Lingwen Targeting RNA exonuclease XRN1 to potentiate immune
checkpoint blockade therapy

patdl@nus.edu.sg

The remarkable achievement of immune checkpoint
Department of Pathology blockade antibodies has altered the therapeutic landscape of
many types of cancer. However, the response rate is
relatively low (20-30% in melanoma and even lower in other
types of cancer) and only a fraction of patients can benefit
from the treatment. Therefore, comprehensively
understanding the genes and molecular mechanism
controlling the efficiency of immunotherapy is an urgent
need. We recently identified several key genes (LNK, SETDB1
and XRN1 etc.) regulating the response of immune therapy
using murine melanoma models. In this study, we will focus
on the most likely druggable target we identified, RNA
exonuclease XRN1.

Specific Aims & Hypothesis: XRN1 regulates aberrant-RNA
mediated interferon (IFN) signaling and innate immune
response; therefore, inhibiting XRN1 can potentially enhance
the response of immunotherapy. Aim 1 To examine whether
our finding of role of XRN1 in potentiating immunotherapy in
melanoma models can be extend to other major cancers
which are currently been treated with anti-PD1 antibody. Aim
2 To identify the target RNAs which are degraded by XRN1;
and to elucidate mechanism of how downstream sensors
recognize accumulated aberrant-RNA and activate anti-viral
IFN signaling. Activated downstream RNA sensors will be
systematically identified using a small customized CRISPR
library. Rescue experiments will be conducted in XRN1
silenced cells to examine whether knockdown of the
identified sensors can abolish the aberrant RNA induced IFN
signaling. We will also examine whether XRN1 silencing
enhances the antigens/neoantigens presentation and T cell
response. Aim 3 Potential XRN1 inhibitors will by identified
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by using small molecule library screening, and their potential
therapeutic effect will be evaluated.

Domain(s): Vaccinology and Immunotherapy, Drug Discovery and
Development

36

A/Prof Nguyen Nam Long

bchnnl@nus.edu.sg

Department of Biochemistry

Targeting sphingosine-1-phosphate transporters for
treatment of inflammatory diseases

Sphingosine-1-phosphate (S1P) is a potent signaling lipid
which exerts its activity via activation of 5 different G-protein
coupled receptors designated as S1PR1-5. Blood sphingosine-
1-phosphate (S1P) is highly supplied by erythrocytes and
platelets. However, there are specific S1P sources that
regulate delicate biological processes such as lymphocyte exit
from lymph nodes and tissues. The Spinster Homolog Protein
2 (Spns2) is responsible for S1P production in lymphatic
vessels to regulate lymphocyte exit. Inhibition of Spns2
reduces blood lymphocytes that is beneficial in inflammatory
conditions such as colon cancers, multiple sclerosis, and
arthritis. In this project, student will study the roles of Spns2
in regulation of immune cell egress in response to intestinal
inflammations. The goals of this study are to evaluate
whether Spns2 can be used as a target for development of
drugs.

Domain(s): Drug Discovery and Development, Applied Biomedicine
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Prof Andrea Britta Maier

a.maier@nus.edu.sg

Department of Medicine

Unveiling Metabolic Signatures: Nicotinamide Adenine
Dinucleotide Levels In The SG90 Longitudinal Study Of
Successful Aging

Nicotinamide adenine dinucleotide (NAD) is a coenzyme that
plays a central role in various biochemical reactions within
cells, including those involved in energy metabolism, DNA
repair, and maintaining the balance between oxidative stress
and antioxidant defences.

Blood NAD concentration declines with chronological age in
animals and humans. This decline accelerates cellular aging
and contributes to the development of various aging-related
diseases.

The SG90 Longevity Cohort is a longitudinal study designed to
assess the mechanisms underlying healthy aging and
longevity of Singaporeans aged 90 years and above.

In line with the objective of this endeavour, the present
project aims to evaluate the basal levels of nicotinamide
adenine dinucleotide (NAD) and its association with aging-
related clinical outcomes within the members of this cohort.
Domain(s): Drug Discovery and Development, Applied Biomedicine

38

A/Prof Lim Hsiu Kim, Lina

Vaccination/preexposure to COVID19 and susceptibility
to influenza

aluniversity | School of Medicine
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linalim@nus.edu.sg

The coronavirus disease 2019 (COVID-19) epidemic
Department of Physiology represents one of the most devastating pandemics in modern
history. SARS-CoV-2, the etiologic agent of COVID19 has now
spread across the planet to 188 countries and devastated the
global economy. In the response to the pandemic, countries
have taken extreme measures to thwart the spread of the
disease and multiple countries, (including Singapore) have
closed their borders, created mask mandates and social
distancing measures.

Although retrospective analyses will no doubt assess the
efficacy of various countries’ response to this unprecedented
event, one potential advantage of Singapore’s approach to
pandemic management has been the ‘knock-on’ effect it has
had on other common respiratory pathogens such as
influenza viruses. Influenza viruses infect millions of people
each year and can result in severe or even fatal complications
including pneumonia and respiratory distress syndrome. The
Singapore Ministry of Health started influenza monitoring 40
years ago to monitor for possible outbreaks and to track
influenza strains, and it is the first time since the start of the
monitoring that there have been no cases of flu reported
through the surveillance system for almost a year. In January
2020, 652 flu-like cases were sent in for analysis and 320
were flu positive (50%). In comparison, in January 2021, 200
flu-like cases were sent in and 0 were flu-positive. This
project will study the interaction between influenza and
coronaviruses with even subclinical infection by
coronaviruses preventing influenza infection These questions
are critically important as influenza pandemics have
historically had far more devastating impact than the current
coronavirus pandemic especially among younger people. It is
thus key to our understanding of current and future
pandemics to determine if and how the influenza virus is
going to reappear to cause the next pandemic.

Domain(s): Infectious Diseases Management
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