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Relevant Research Interests:

My main research interest is elucidation of the underlying mechanisms of molecular genetics and
disease pathogenesis of several cancers including colorectal cancer (CRC), esophageal squamous cell
carcinoma (ESCC) and nasopharyngeal carcinoma (NPC). My MPhil research focused on CRC molecular
genetics. My PhD training aimed to use functional complementation approaches to map tumor suppressor
genes (TSGs) in ESCC by microcell-mediated chromosome transfer (MMCT). Tools in molecular biology
and various in vitro and in vivo functional assays are used to characterize candidate TSGs. Currently, | am
interested in the elucidation of the genetic susceptibility factors responsible for NPC and ESCC
development by the identification of the deleterious germline variants predisposing individuals with higher
risk of cancer with the next-generation sequencing (NGS) technologies. Loss-of-function mutations in
BRCA2 involved in DNA double-strand break (DSB) repair and the TERT locus at 5p15.33 are hypothesized
to play an etiological role in the familial ESCC and NPC development, respectively. I am also interested in
translational research utilizing liquid biopsy and NGS analysis as tools for longitudinal monitoring of
cancer progression and the molecular mechanism and clonal expansion of tumor evolution leading to
disease relapse. Unravelling the genetic loci/pathways involved in these three cancer types will provide
insights into novel therapeutics. Understanding the disease pathogenesis and metastasis will finally aid in
the early diagnosis and identify potential prognostic biomarkers have implications for disease management
and improvement of survival of patients.



External funding

2013-2015

2015-2017

2017-2019

2018-2020

2018-2019

2018-2020

Genomic studies of ESCC: familial genetic susceptibility and diagnostic biomarkers
(Asian Fund for Cancer Research, Co-investigator) $1,100,000

The clinical relevance of telomere attrition and NPC genetic susceptibility
(Health and Medical Research Fund, Principal investigator) $997,845

Optimizing the selection of patients with metastatic colorectal cancer for liver resection - an
immunoclinical scoring system incorporating circulating tumor cell enumeration and clinical
factors (Health and Medical Research Fund, Co-investigator) $946,000

Genomic and functional study of rare deleterious germline mutations in candidate genes
associated with familial risk for esophageal carcinoma
(Research Grants Council, Principal investigator) $971,720

Non-invasive real-time monitoring and next-generation sequencing of circulating tumor
cells for improved personalized treatment of metastatic colorectal cancer patients
(S.K. Yee Medical Foundation, Co-investigator) $926, 000

Clinical application of enumeration and genomic characterization for non-invasive
detection and real-time monitoring of circulating tumor cells for esophageal carcinoma
(Health and Medical Research Fund, Co-investigator) $1,200,000

HKU internal funding

2013

2014

2015

Identifying germline alterations associated with familial esophageal squamous cell
carcinoma
(Seed Fund for Basic Research, Co-investigator) $50,500

Study of alternative splicing of esophageal squamous cell carcinoma through transcriptome
analysis in Hong Kong
(Small Project Funding, Principal investigator) $46,327

Validation and functional characterization of candidate genetic susceptibility loci and the
inherited risk for familial esophageal squamous cell carcinoma (ESCC)
(Seed Fund for Basic Research, Principal investigator) $150,070
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2017-2019  Establishing platform technology for use of circulating tumor cells for cancer diagnostics

and drug testing

(Platform Technology Funding, Co-investigator) $1,000,000

2017 Genomic profiling of circulating tumor cells in patients undergoing liver resection for
metastatic colorectal cancer
(Seed Fund for Basic Research, Co-investigator) $77,570

2017 Genomic and functional study of rare deleterious germline mutations in RAD50 associated
with familial risk for esophageal carcinoma
(Seed Fund for Basic Research, Principal investigator) $44,320

2018 Redefining resectability for colorectal liver metastasis: the role of circulating tumor cells

and its molecular characteristics
(Seed Fund for Basic Research, Co-investigator) $55,000
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Statement of research interests and vision

My primary research interest is elucidation of the underlying molecular genetic
basis of three cancers, namely colorectal cancer (CRC), esophageal squamous cell

carcinoma (ESCC) and nasopharyngeal carcinoma (NPC) that are important to Hong Kong.

With my aim to understand the underlying genetic basis of ESCC pathogenesis,
genomic studies of ESCC was initiated to elucidate the underlying familial genetic
susceptibility and diagnostic biomarkers. Utilizing WES strategies to systematically and
more comprehensively search for the genes associated with genetic risk, we subsequently
obtained evidence that higher risk of ESCC is associated with patients with loss-of-function
BRCA2. | am now focusing on the genomic and functional study of rare deleterious

germline mutations in candidate genes associated with familial risk for ESCC.

| pioneered the establishment of needed approaches to study genetic susceptibility
utilizing the high sensity SNP array and the next-generation sequencing (NGS) approaches
for identification of the genetic alterations in both ESCC and NPC. My collaborative efforts
in the big team of AoE facilitated the identification of host genetic elements in the HLA
regions, DNA repair genes, TERT at 5p15.33, and showed for the first time that telomere
length biology associates with NPC risk. The long-term goals of these studies are to
identify individuals with high ESCC or NPC risk for earlier detection of cancer and provide
new ingishts for therapeutic options. This knowedge is expected to translate into improved

survival.

| am also interested in identification of biomarkers for early detection of cancer,
metastatic relapse and prognosis. The suboptimal peripheral blood telomere length is
independently associated with poorer survival in the late stage NPC patients.

The tumor biopsy is the gold standard for evaluation of treatment response. This
traditional practise imposes limitations for precise personalized medicine due to the tumor
heterogeneity and dynamically changes in clonal evoulation upon treatment. | am currently
establishing translational research focusing primarily on the clinical utility of liquid biopsis,

i.e. circulating DNA (cfDNA) and CTC analysis, for non-invasive real-time monitoring for



early relapse and the molecular evolution of durg resistance. The long-term goal of these
studies is to identify key genetic alterations that accompany disease progression to guide
treatment with target therapy for personalized medicine and enhance clinical management
to benefit the patient treatment outcomes.

My PhD study focused on the identification of putative tumor suppressor genes
(TSGs) in ESCC using a functional complementation approach, microcell-mediated
chromosome transfer (MMCT) and subsequently led the way to identifying haboured
candidate TSGs at 3p14.2 (ADAMTS9), 13914 (THSD1), and 14932, LTBP2. These studies
provided novel insights for the TSG moleculer genetic basis and suggested the role of
angiogensis and extracellular matrix involved in ESCC carcinogenesis. This training
strengthens my future research interests focusing on cancer biology and cancer
microenvironment. It is hypothesized that the tumor progression to metastasis and drug
resistance is related to the epithelial-mesenchumal transition (EMT) and chronic
imflammation. which is induced by the tumor microenviroment (TME), including the
immune cells, tumor-associated fibroblasts, bone marrow-derived inflammatory cells and
lymphocyte infiltration. The cytokines and signaling molecules secreted by the tumors and
cellular components in the TME may be the driving force for tumor heterogeneity arising
during clonal selection upon disease progression. One focus of my research on the TME
and immunology is to understand their roles in tumor metastasis and tumor heterogeneity

with the aim to translate the findings to clinical benefits for the cancer patients.

In summary, | focus on three cancers of particular importance in Hong Kong: CRC,
ESCC, and NPC. CRC is ranked at the top in incidence. NPC is the top cancer in young
males. Survival rates for ESCC are dismal. There is a need for biomarkers that are useful
for the early identification of the cancer and early relapse. | aim to focus on the translational
studies of liquid biopsie for the identification of molecular markers that will be useful for
disease risk stratification. Most cancer patients die from metastasis and elucidation of the
mechanistic basis is important for identification of novel therapeutic insights. My long-
term goal is translation of laboratory findings in cancer biology into clinical practice to

enable precise personalized medicine.
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