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Nurturing Genomic Medicine Excellence for the Future

Encouraging more and more clinicians and researchers to engage in
genomic medicine is a key priority in advancing precision medicine.
Equally important is developing the next generation of professionals.

The stories you are about to discover showcase how HKGI's initiatives
have galvanised medical professionals and young people to advance
the horizons of genomic medicine, delivering meaningful patient
outcomes while shaping the future of healthcare.

Three healthcare professionals will share new perspectives on diagnosis,
treatment and prevention that genomic medicine brings to clinical
practice. They are recipients of the “HKAM-HKGI Research Excellence
Grants in Genomic Medicine” and “HKCP-HKGI Overseas Training
Scholarship and Training Grant for Excellence in Genomic Medicine”,
which support their research and study in the clinical applications
of genomic medicine.

Also spotlighted are three secondary and university students who
participated in HKGI's internship and attachment programmes. They
will share how these experiences allowed them to witness the immense
potential of genomic medicine in clinical settings, and how these
opportunities have inspired their future directions.
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This experience has solidified my desire
to pursue genetics and genomics - as a
career and as a way to change lives.
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Natalie Wan Participant of HKGI 2025 Student Attachment Programme
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Natalie has always been drawn to the world of life
sciences. Her fascination with genomics was sparked
after undertaking a course in genomic technologies for
treating acute blood cancer. After that, she joined the
Student Attachment Programme at Hong Kong Genome
Institute (HKGI), receiving the opportunity to explore
genomics in action alongside other students. Her journey
reflects HKGI's commitment to nurturing talent and
cultivating scientific curiosity at every age.

At HKGI, Natalie was able to put theory into practice,
gaining hands-on experience with cutting-edge genomic
technologies with guidance from HKGI's experts. She
witnessed the applications of genomic medicine and
learnt how this new field of modern medicine is
having life-changing impacts. Together with other
students, she immersed herself in a research project on
nonsense-mediated mMRNA decay, exploring how genetic
variants might align with patient symptoms. As part of
the Attachment Programme, Natalie had the invaluable
opportunity to shadow healthcare professionals and
observe the collaborative environment at HKGI and its
partnering centre.
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W of Clinical Geneics

The Human Side of Genomic Medicine

Genetic counselling is a crucial part of clinical practice in
genomic medicine, and for Natalie, attending these sessions
was nothing short of transformative. During one particular
session, she observed a mother discussing test results for
her 13-year-old son with a genetic disease. The counsellor
patiently broke down complex information and procedures
into simple terms, empowering the mother to understand
her son’s condition and make informed decisions about his
care. That moment crystallised Natalie’s ambition.

“I was struck by the mother’s determination to ask many
complex questions. She conducted thorough research and
gathered a wealth of information through her own initiative,”
Natalie recalled. “She was actively seeking potential clinical
trials so her son could receive the best possible treatment.”

The mother’s wish for more breakthroughs in genomics to
help children with similar conditions also left a profound
impression on Natalie. “It was such a powerful reminder of
the importance of public awareness surrounding genetic
diseases. This whole session was incredibly inspiring,
heartwarming and admirable - a truly unforgettable
experience for me,’ she said.

Looking to the Future

Alongside gaining a comprehensive perspective on
genomic medicine and its clinical applications, Natalie
believed her experiences at HKGI have solidified her decision
to pursue genetics and genomics in future. Although her
journey in genomic medicine has just begun, her passion
exemplifies how nurturing young scientific minds today
fosters healthcare innovations tomorrow.
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From Learning

Safari’s fascination with genomics began back in secondary
school when she first learnt that merely four simple letters -
A, T, C, and G - underlie the complexity and uniqueness of all
living organisms. From her medical studies, she understood
that knowledge about clinical genetics and genomics is
applicable and important in virtually all medical specialties
in this era of personalised medicine. Thus, she was motivated
to pursue an internship at HKGI in 2023, where she explored
how genomic findings translated from bench to bedside.
This aligns with HKGI's commitment in nurturing future
healthcare practitioners, who understand both the science
and human impact of genomic medicine.

When Textbooks Meet Clinical Application

This internship provided Safari a comprehensive exposure
to genomic medicine, from hands-on lab experience to
participation in genome curation meetings. A week-long
shadowing at the Prince of Wales Hospital further allowed
her to gain insight into complete patient journey in
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| was captivated by HKGI’s detective-like work in
genome curation. Learning how genomic medicine
informs the diagnosis of rare diseases inspired me to
establish a medical student association focusing on
genetics and genomics, which acts as a platform for
like-minded and passionate students to connect, learn,
and advocate for those affected by rare conditions and
other genetic disorders.
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Medical Student at the Chinese University of Hong Kong
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Hong Kong Genome Project (HKGP), from informed consent
to sample collection, analysis, and results reporting.
Moreover, through working on her group project on
pharmacogenomics, she understood how precision
medicine could advance treatment, not just for rare genetic
diseases but also for common conditions. “This internship
provided me the macroscopic view of how a large-scale
population health project and biobank like HKGP is
executed, as well as the microscopic view of how HKGP
gives hope and treatment guidance for individual patients
and their families,” Safari reflected.

Bridging Science with Compassion

Inspired by the potential of genomic medicine and the
dedication of HKGI experts to “orphan disease” advocacy,
Safari co-founded the Hong Kong Medical Genetics and
Genomics Student Society (HKGeneSoc) to create learning
opportunities for medical students, such as hosting
symposiums and clinical teaching sessions, as well as
attending academic conferences in Chinese Mainland
and overseas. Through this platform, Safari and her peers
have also collaborated with NGOs and charities to support
individuals and families navigating rare diseases, from
public advocation on rare diseases in a podcast series
to representing patients at clinics with visiting overseas
experts, applying the patient-centred approach she
observed during her time at HKGI.

Drawing wisdom from Hippocrates — “Cure sometimes, treat
often, comfort always” — Safari viewed genomic medicine
as a bridge between innovation and compassionate care.
“While there may not always be a cure or even an answer
for every case, we can reassure patients and families that
we are allies on the same boat navigating the unknown
waters with them. No matter how complex a case may
be, always remember that we are treating people as a whole
and not merely medical conditions,” she concluded.

Future Visions

As Safari continues her journey to becoming a doctor,
her experience at HKGI and understanding of genomic
medicine continue to guide her approach to patient care
and advocacy. Inspired by HKGI's vision of cultivating not
only knowledgeable practitioners but also community
leaders who extend its mission beyond their own practice,
Safari is determined to carry these values forward.
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Making a Difference
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The HKGI internship guided my career path
towards becoming a clinician and making
a difference for patients with undiagnosed

diseases.
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Dr Ng Hoi Chak Resident
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HKGI 2022 Summer Intern
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Dr Ng's journey into genomic medicine began during
his fourth year of medical school when he encountered
a baby suffering from an unexplained condition. Despite
exhaustive investigations, no diagnosis emerged, until
genomic testing supplied the pivotal answer that made
targeted treatment possible. The family’s relief deeply
moved Dr Ng, and the episode convinced him of the
power of genomic medicine to solve clinical mysteries.

Motivated by a desire to supplement what he learnt
during his Master of Public Health, Dr Ng joined HKGI's
internship in the summer of 2022 to explore the interplay
between genomics, clinical medicine, and population
health. The HKGI internship fostered his development into
a clinician who not only understands genomic medicine
but also its broader implications for healthcare.

Hong Kong Genome Institute 2024-25 Annual Report
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A Deep Dive into Genomics

Through participation in HKGI research, Dr Ng gained
deeper insight into HKGI's broader public health mission,
understanding how HKGI's Southern Chinese database
addresses the significant burden of undiagnosed diseases
by filling critical knowledge gaps in predominantly
European-based genomic data.

Through learning how PCSK9 inhibitors, a new cholesterol
lowering drug, were developed from studies of the rare
genetic condition familial hypercholesterolemia, Dr Ng
discovered that research on rare diseases can unlock
benefits for the wider population.

Dr Ng's HKGI experience encompassed far more than
technical skills. In addition to mastering laboratory
techniques, genomic data analysis, and variant interpretation,
he learnt about genetic counselling principles, explaining
uncertainty to patients, and managing family expectations.
He came to appreciate that genomic testing is iterative:
today’s “no answer” can lay the groundwork for tomorrow’s
breakthrough. “I find it deeply rewarding when | successfully
help patients and their families navigate the evolving
process of genomic testing,” Dr Ng said.

Effective scientific communication also became a central
part of his training. “I learnt to explain scientific concepts
to patients from diverse backgrounds!” Dr Ng also assisted
experts in developing advocacy materials for HKGP,
translating complex genomic concepts for stakeholders
with varying levels of understanding. In his clinical practice,
he applies these skills to empower patients, offering clarity
as they navigate the complexities of genomic testing.

Looking to the Future

As a clinician, Dr Ng actively identifies patients for HKGP
and bridges genomics with routine patient care. His journey
exemplifies HKGI's success in cultivating professionals who
apply genomics technically, communicate it effectively, and
understand its broader implications, bringing genomics and
medicine together to transform healthcare. By continuing
to integrate genomics into everyday practice, Dr Ng is
helping to ensure that tomorrow’s patients will encounter
fewer diagnostic dead ends and far more targeted solutions.
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in Kidney Disease Diagnosis and Treatment
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Kidney disease affects one in every 10 adults in Hong
Kong, making it one of the most common chronic diseases.
According to local data, approximately 12% of new end-stage
kidney failure cases are attributed to genetic or unknown
causes. “Genomic medicine helps us uncover the deeper
origins of disease,” explains Dr Becky Ma.

Hong Kong Genome Institute 2024-25 Annual Report

The scope of genomic medicine goes far
beyond diagnosing rare genetic diseases.
It has enormous potential for treating
common conditions such as kidney disease.
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ecky Ma Specialist in Nephrology
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Awardee of the 2023/24 HKCP-HKGI
Overseas Training Scholarship and Training Grant
for Excellence in Genomic Medicine
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Awardee of the 2024/25 HKAM-HKGI

Research Excellence Grants in Genomic Medicine
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A Lifesaver as Precision Diagnosis Reveals
Disease Origins

While current kidney disease diagnosis primarily involves
clinical assessment, blood and urine tests, and tissue biopsy,
whole genome sequencing (WGS) has unlocked crucial
diagnostic support. “Through WGS, we can identify the
specific genetic variants causing kidney disease, especially
important for conditions where similar clinical presentations
have entirely different underlying causes,” Dr Ma noted.

The doctor recalled a case of a patient with stage-five
kidney failure of unknown cause. When the patient was
admitted, tissue biopsy was impossible because the
kidneys had already severely atrophied. Through WGS,
the patient was diagnosed with the rare hereditary
condition Nephronophthisis, enabling targeted treatment.
Understanding this disease led doctors to also identify the
associated risk of eye complications, allowing for timely
detection and treatment of retinal disease.

The Formidable Protection of Family Health
Through Early Prevention and Monitoring

For families suffering from familial kidney diseases, WGS
enables comprehensive prevention strategies. “Genomic
sequencing helps us establish clear connections between
genetic variants and kidney disease, allowing us to offer
preventive monitoring for high-risk family members and

intervene early to slow disease progression,”Dr Ma explained.
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She used Polycystic Kidney Disease as an example, a relatively

common hereditary condition affecting approximately one
in every 1,000 to 2,500 individuals. According to Dr Ma,
WGS can diagnose this condition before symptoms appear.
“Early diagnosis means we can immediately prescribe
targeted medications such as Tolvaptan to slow cyst growth
and preserve kidney function,” she explained. “We can
implement early prevention measures for complications
such as hypertension and kidney infections, significantly

improving long-term outcomes.”

Advancing Local Genomic Medicine Research
is a Gamechanger

Precise diagnosis requires robust genomic data, and
population-specific data is indispensable. “Different ethnic
groups have distinct genetic profiles, so Western research
findings don't always apply to our local patients. For this
reason, building a local genome database is essential for
advancing precision medicine,” Dr Ma emphasised. “The
Hong Kong Genome Project provides genomic data specific
to the Southern Chinese population, revealing unique genetic
variants that help us better serve local patients’ needs.”

Dr Ma said the practical experience she gained at HKGI
was transformative: “I've seen firsthand how genomic data
translates into clinical applications. Through my research
into genetic associations in kidney transplant medications,
I've witnessed the genuine hope that genomic medicine
brings to kidney disease patients. | believe that by advancing
WGS capabilities, we are building a foundation for precision
medicine that will benefit not only kidney transplants
but also potentially extend to other fields and complex
disease treatments.”
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Precision Medication Improves Kidney Transplant Success
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For patients with end-stage kidney disease, transplantation offers the
best hope. However, demand far exceeds supply. More than 2,000 patients
in Hong Kong are currently awaiting kidney transplants, with fewer than
100 donors becoming available each year. Dr Ma’s research focuses on
personalised medication regimens that reduce rejection and side effects,
thereby improving transplant outcomes.

According to Dr Ma, post-transplant patients require long-term use of
the anti-rejection drug Tacrolimus (FK506). Current standard dosage
has been developed primarily based on research data from Western
populations, but Hong Kong patients exhibit significant genetic
differences. Getting the balance right is critical, as insufficient drug
levels result in rejection whereas excessive levels cause side effects
such as hand tremors and diabetes.

WGS can identify the key genes that affect drug metabolism,
enabling clinicians to predict individual patient responses and
provide optimal dosage from the start. Dr Ma’s research promises to
provide evidence-based prescribing guidelines for kidney transplant
medications, advancing precision medicine in organ transplantation
and improving outcomes for every valuable transplant opportunity.
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Genomic medicine presents tremendous
potential in childhood myopia research.
By identifying specific risk genes, we
can provide more precise prevention and
management strategies for children.
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Professor Guy Chen
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Specialist in Ophthalmology
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Awardee of the 2023/24 HKAM-HKGI
Research Excellence Grants
in Genomic Medicine
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Hong Kong has a high incidence of myopia. Prior to the
pandemic, myopia rates among six-year-old children were
approximately 12% to 15%. However, after the pandemic, the
figures more than doubled to 25%, meaning that one in four
Primary 1 students has myopia. “Myopia is a multifactorial
disease involving both genetic and environmental factors,’
Professor Guy Chen explained. “Particularly for young children
with myopia, genetic factors may play a more decisive role”

Hong Kong Genome Institute 2024-25 Annual Report

in Hong Kong
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Myopia primarily follows two inheritance patterns:

single-gene and polygenic. “Single-gene inheritance can
be dominant or recessive. When parents don’t have myopia
but a child develops severe myopia, this could be due to
recessive inheritance. However, most myopia cases are
a result of polygenic inheritance, where dozens or even
hundreds of genes combine with environmental factors
to cause myopia,” said Professor Chen.

Major Health Risks Associated with High Myopia

In addition to severely affecting vision, high myopia could
trigger other serious eye diseases. “The risk of high myopia
patients having retinal detachment is 100 times higher
than normal people,” Professor Chen said. Other common
complications include macular degeneration, glaucoma, and
early-onset cataracts. “High myopia patients may develop
cataracts between 40 and 50 years old, 10 to 20 years earlier
than average,” Professor Chen added.

These complications also impact work and quality of
life. Once the eyeball elongates to become myopic, it is
essentially irreversible. Even after laser vision correction
surgery, the risks associated with high myopia remain.

Making Childhood Myopia a Thing of the Past

Professor Chen and his team are dedicated to researching
genes related to childhood myopia, collecting genetic
data from nearly 40,000 Hong Kong children. Through
genome-wide association study (GWAS), they discovered
four new genes associated with childhood myopia. “These
childhood myopia genes were never found in adult
myopia research. Each gene variant increases myopia risk
by 1.2 to 1.5 times. If a child carries all four gene variants,
their myopia risk increases by more than three times.”
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The research also found that children with high genetic
risk scores and who engage in prolonged close-up work
have a myopia risk increase of four to five times. “These
findings enable us to formulate personalised myopia care
strategies,” Professor Chen said. “High-risk children’s daily
cumulative reading time should not exceed three hours,
while low-risk children should not exceed four hours”

New Directions in Childhood Myopia
Prevention Transform Care

For treatment, besides wearing appropriate glasses,
atropine eye drops can effectively slow myopia progression.
Some children even experienced myopia reversal after
combining Atropine eye drops with red light therapy,
according to another study conducted by Professor Chen's
team: “Some children experienced complete reversal from
100 degrees of myopia after six months of treatment, no
longer needing glasses, and their eye axis also shortens.”

Professor Chen emphasised the importance of establishing
local genomic databases, as different ethnic groups have
varying genetic characteristics, and Western research
findings may not necessarily apply to local patients. Having
a local database offers valuable reference for precision
medicine across specialties. “By analysing local children’s
genetic data, we can more accurately identify myopia risk
genes and provide more precise prevention strategies
for Hong Kong children. Genomic medicine enables us
to identify high-risk children early. We can adjust reading
habits, implement personalised treatment plans, and reduce

the likelihood of high myopia,” he said.
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Childhood Myopia and Genomic Analysis

REETHEERES R

As myopia often begins during school age when the eyeball is still
developing, conducting paediatric myopia research reveals not only the
disease’s origins but also its developmental trajectory.

Professor Chen'’s research studies both the genetic and environmental
factors of childhood myopia. His research team invites primary school
students and their parents to participate in detailed ophthalmological
examinations, including vision tests, eye pressure, and fundus
examinations, while collecting oral mucosa or blood samples to
gather genetic data from nearly 40,000 Hong Kong children.

With support from the HKAM-HKGI Research Excellence Grants in
Genomic Medicine, Professor Chen’s team conducted genomic study on
approximately 6,000 children, with the goal of discovering new childhood
myopia-related genes and developing genetic risk scoring models to
identify high-risk children early. In doing so, doctors will be able to
implement targeted prevention and management measures, reducing
myopia’s impact on the next generation.
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Genomic Medicine é

in Psychiatric Treatment
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Mental lliness and the Genetic Connection

The causes of mental iliness have long been an important
area of medical research. As Dr Fong Chun-ho introduced,
“The vast majority of mental illnesses relate to both genetic
and environmental factors. These conditions are typically
influenced by multiple genes rather than a single gene.”

Hong Kong Genome Institute 2024-25 Annual Report

Genomic medicine is opening new possibilities
for clinical psychiatry. Through whole genome
sequencing, we can better understand the
genetic factors that contribute to mental
iliness, with the hope of providing personalised
diagnosis and medication strategies to patients
while reducing medication side effects.
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Dr Fong Chun-ho | Associate Consultant (Psychiatry),
HESEL Kwai Chung Hospital
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Through genome-wide association study (GWAS),
researchers have identified an increasing number of genetic
variants associated with mental disorders. “For example,
schizophrenia maybe connected to genes that affect the
immune system and neurotransmission, while bipolar
disorder is associated with genes that control how brain
cells communicate. Understanding these genetic variants
helps us predict disease mechanisms and enriches our
knowledge of these conditions,” explained Dr Fong.

Genomic Breakthroughs in
Psychiatric Diagnosis

The rapid development of genomic medicine in recent
years has the potential to open new pathways for the
diagnoses of mental disorders. “Genetic screening allows us
to identify high-risk population before symptoms appear,”
Dr Fong said. “We now know that chromosomal and genetic
conditions such as Fragile X syndrome, Down syndrome, and
DiGeorge syndrome are associated with increased risks of
autism, Alzheimer’s disease, and schizophrenia respectively.
These discoveries enable us to conduct disease screening,
diagnoses, and treatments more efficiently”

This is only the start of realising the potential of genomic
medicine. Dr Fong added, “Leveraging advancements in
medical technologies, scientists have already been assessing
the combined impact of hundreds of genetic variants
alongside environmental risk factors to develop screening
models for mental illnesses. In time, the establishment of
polygenic risk scores will enable more accurate prediction
of risks of developing mental disorders, facilitating early

intervention or even prevention.”
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Personalised Medicine Becoming Reality

With its valuable insights into the genetic foundations of
mental health disorders, genomic medicine is also driving
new momentum in disease treatment and patient care.
Pharmacogenomics, which studies how genes affect drug
responses, has become an essential tool in transforming
future psychiatric medication strategies, allowing doctors
to predict both medication effectiveness and potential
adverse reactions based on a patient’s genetic profile.
Dr Fong explained, “For example, before prescribing
the mood stabiliser Carbamazepine, we must conduct
genetic screening for the HLA-B*1502 variant. Patients
carrying this gene face high risks of developing severe,
potentially fatal skin reactions like Stevens-Johnson
syndrome when taking this medication, with symptoms
including widespread skin peeling and tissue death.”

Dr Fong believes that as this new sphere of modern
science and medicine continues to flourish, such approach
of personalised medicine can be further expanded. The
goal of pharmacological research in genomic medicine is to
analyse patients’ genetic profiles to predict their responses
to different psychiatric medications, thereby optimising
treatment outcomes while minimising side effects. It is
anticipated that in the near future, applications of genomic
medicine will further enhance the precision of psychiatric
treatments and inspire research and development of new
drugs, bringing benéefits to patients.

“Although mental illnesses are often associated with
environmental and social factors such as childhood trauma
and stress, and we still have much to learn about the
relationship between genetics and mental health, genomic
medicine holds tremendous promise,” Dr Fong concluded.
“It will enable more effective diagnoses and treatments for
psychiatric patients, ultimately enhancing their quality of life.
This is the belief that drives me as a clinician and researcher.”

Hong Kong Genome Institute 2024-25 Annual Report
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Genomics Research on Tardive Dyskinesia and Antipsychotic Medications

BERSRRHBAREMRER L EDRROHR

Dr Fong's research focuses on tardive dyskinesia (TD) caused by
antipsychotic medications. TD is a serious and often irreversible
medication side effect affecting approximately 10% - 20% of
antipsychotic drug users. Symptoms include uncontrolled movements
of muscles in the mouth, tongue, or other body parts. The pathological
mechanisms of this condition remain incompletely understood.

Dr Fong's research explores the association between IL-10 genetic
variations and the risk of developing TD. IL-10 is an important
anti-inflammatory cytokine that helps regulate the immune and
antioxidant systems. Through this research project, Dr Fong aims to
examine three specific genetic variants of IL-10, and compare the
differences between 160 patients and non-patients to gain a deeper
understanding on the relationship between IL-10 and the mechanisms
underlying TD.

For patients who need antipsychotic medications, tailored prescriptions
could alleviate symptoms, reduce the risk of side effects, and enhance
medication adherence, thereby improving their quality of life and
facilitating progress towards recovery. This research is anticipated to
deepen our understanding of applications of genomic medicine in
mental health care, from predicting disease risk to enhancing diagnostic
accuracy and ultimately enabling personalised treatment plans.
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