| Singapore National
O, Eye Centre
Genome Institute SingHealth

of Singapore
A*STAR

MEDIA RELEASE
6 NOVEMBER 2019

RESEARCHERS FIND LINK BETWEEN EYE DISEASE AND
DEGENERATION OF THE BRAIN

A scientific study of African populations discovers that the beta-amyloid gene is
associated with an increased risk of the most common form of glaucoma

SINGAPORE - A global research team led by scientists from Singapore and
the United States has discovered new evidence that there is an underlying link
between degeneration of the eye and brain. They found that genetic variation
at a beta-amyloid gene was significantly associated with increased risk of
Primary Open Angle Glaucoma (POAG), the most common form of glaucoma
and the leading cause of irreversible blindness worldwide. The association was
identified specifically in people with African ancestry. The high-risk variant was
common in African populations (around 20%), but essentially absent in all other
ancestral groups.

The findings from this research confirmed a common suspicion that glaucoma
may not simply be an eye disease, but also linked to degeneration of the brain.
Two lines of evidence were established — First, genetic variation at a beta-
amyloid gene family was observed to be significantly associated with POAG
risk. Second, beta-amyloid deposits were also significantly increased in eye and
brain tissues of patients with POAG compared to unaffected individuals. This
links degeneration of the eye to possible degeneration of the brain as beta-
amyloid is one of the best-known causes for nerve cell death in Alzheimer’s
disease and dementia.

The global research team consisted of scientists and clinicians from the Agency
for Science, Technology and Research’s (A*STAR) Genome Institute of
Singapore (GIS), Singapore Eye Research Institute (SERI), Singapore National
Eye Centre (SNEC), Duke University, Duke-NUS Medical School, partner
institutions (including the University of California San Diego, UCSD, and the
University of California San Francisco, UCSF), as well as leading eye centres
around the world. The study was published in the Journal of the American
Medical Association (JAMA) on 6 November 2019.

Another recently conducted study on a large multi-ethnic sample, the Genetic
Epidemiology Research On Adult Health & Aging (GERA) cohort in the USA,
confirmed the highest prevalence of POAG in African ancestry individuals
(16.1%) compared to East Asians (9.9%) and Europeans (7.4%)?.
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However, African populations have been understudied and under-represented
in genomic research. This is despite our understanding that modern humans
originated in Africa approximately 200,000 years ago, and 99% of the human
evolutionary experience has been in Africa?. African populations hold a treasure
trove of unexplored genomic information which could provide solutions to
combat various diseases, including glaucoma. Hence, the team studied POAG
in Africans and African-descent populations to obtain biological and clinical
insights, which may have been unavailable in European and Asian studies.

The JAMA study on African populations presented new findings which are
expected to change the way researchers perceive glaucoma. Scientists have
also begun to look for neuroprotective mechanisms, which could illuminate new
ways to treat the disease.

Dr Michael A Hauser, Professor of Medicine and Ophthalmology at the Duke
University Medical Center, said, “Glaucoma in Africans is severe, striking early
and often leading to blindness. Our data shows that glaucoma in Africa has a
different genetic structure than glaucoma in Europe or Asia. We hope that our
work to better understand African glaucoma will help preserve sight in people
of African ancestry around the world.”

Dr Khor Chiea Chuen, Group Leader at GIS, said, “Family members of patients
with glaucoma have a genetically higher chance of contracting glaucoma. The
earlier the age of onset and the more severe the disease, then the higher the
likelihood that the patient and family members are genetically predisposed and
should therefore explore potential interventions.”

Professor Aung Tin, Executive Director of SERI and Professor at Yong Loo Lin
School of Medicine, National University of Singapore, said, “This was a huge
multi-national effort with much of the research conducted in Singapore. The
findings are very interesting as it shows the diverse genetic make-up of
glaucoma in different populations from around the world. We need to better
understand the role of this gene in the glaucoma disease process, so that we
can develop new therapies in the future.”

Professor Neil Risch, Director, Center for Human Genetics, UCSF and Lamond
Family Foundation Distinguished Professor in Human Genetics, said, “This
important finding for POAG research was only possible because of the
collegiality and collaboration of nearly all major groups with POAG subjects of
African descent. As is typical in studies of this type, very large samples are
required, and this study represents by far the largest collection of POAG
subjects of African descent in the world, derived from many countries and
continents.”

Professor Patrick Tan, Executive Director of GIS, said, “These findings are
crucial in efforts to pinpoint why certain groups of people suffer from severe
glaucoma, particularly early on in life. It also suggests that degeneration of the
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eye and brain could be mechanistically related. This research may lead to
solutions to slow down disease onset and lower disease severity.”
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This is a three-dimensional photo of the human eye. Glaucoma could be genetic
and is triggered in the front chamber of the eye.
(Copyright: A*STAR’s Genome Institute of Singapore)

Notes to Editor:

The research findings described in this media release can be found in the
scientific journal JAMA, under the title, “Association of genetic variants with
primary open angle glaucoma among individuals with African ancestry” by The
Genetics of Glaucoma in people of African Descent (GGLAD) consortium.
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About A*STAR’s Genome Institute of Singapore (GIS)

The Genome Institute of Singapore (GIS) is an institute of the Agency for
Science, Technology and Research (A*STAR). It has a global vision that seeks
to use genomic sciences to achieve extraordinary improvements in human
health and public prosperity. Established in 2000 as a centre for genomic
discovery, the GIS will pursue the integration of technology, genetics and
biology towards academic, economic and societal impact.
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The key research areas at the GIS include Human Genetics, Infectious
Diseases, Cancer Therapeutics and Stratified Oncology, Stem Cell and
Regenerative Biology, Cancer Stem Cell Biology, Computational and Systems
Biology, and Translational Research.

The genomics infrastructure at the GIS is utilised to train new scientific talent,
to function as a bridge for academic and industrial research, and to explore
scientific questions of high impact.

For more information about GIS, please visit www.a-star.edu.sg/qgis.

About the Agency for Science, Technology and Research (A*STAR)

The Agency for Science, Technology and Research (A*STAR) is Singapore's
lead public sector agency that spearheads economic oriented research to
advance scientific discovery and develop innovative technology. Through open
innovation, we collaborate with our partners in both the public and private
sectors to benefit society.

As a Science and Technology Organisation, A*STAR bridges the gap between
academia and industry. Our research creates economic growth and jobs for
Singapore, and enhances lives by contributing to societal benefits such as
improving outcomes in healthcare, urban living, and sustainability.

We play a key role in nurturing and developing a diversity of talent and leaders
in our Agency and research entities, the wider research community and industry.
A*STAR’s R&D activities span biomedical sciences and physical sciences and
engineering, with research entities primarily located in Biopolis and
Fusionopolis. For ongoing news, visit www.a-star.edu.sg/.

About Singapore Eye Research Institute (SERI)

Established in 1997, SERI is Singapore’s national research institute for
ophthalmic and vision research. SERI's mission is to conduct high impact eye
research with the aim to prevent blindness, low vision and major eye diseases
common to Singaporeans and Asians. SERI has grown from a founding team
of five in 1997 to a faculty of 220, encompassing clinician scientists, scientists,
research fellows, PhD students and support staff. This makes SERI one of the
largest research institutes in Singapore and the largest eye research institute
in Asia-Pacific. In addition, SERI has over 250 adjunct faculties from various
eye departments, biomedical institutes and tertiary centres in Singapore.

SERI has amassed an impressive array of more than 3,585 scientific papers as
of July 2019, and has secured more than $314 million in external peer-reviewed
competitive grants. To date, SERI’s faculty has been awarded more than 568
national and international prizes and filed more than 130 patents. Serving as
the research institute of the Singapore National Eye Centre and affiliated to the
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Duke-NUS Medical School, National University of Singapore, SERI undertakes
vision research in collaboration with local clinical ophthalmic centres and
biomedical research institutions, as well as major eye centres and research
institutes throughout the world. Today, SERI is recognized as a pioneering
centre for high quality eye research in Asia, with breakthrough discoveries that
has translated to significant paradigm shift in eye care delivery. For more
information, visit www.seri.com.sg

About Singapore National Eye Centre (SNEC)

Singapore National Eye Centre was incorporated in 1989 and commenced
operations in 1990. It is the designated national centre within the public sector
healthcare network, and spearheads and coordinates the provision of
specialised ophthalmological services with emphasis on quality education and
research. Since its opening in 1990, SNEC has achieved rapid growth and
currently manages an annual workload of 400,000 outpatient visits and 40,000
major eye surgeries and lasers.

Ten subspecialties in Cataract and Comprehensive Ophthalmology, Corneal
and External Eye Disease, Glaucoma, Neuro-Ophthalmology, Oculoplastics,
Pediatric Ophthalmology and Strabismus, Refractive Surgery, Ocular
Inflammation and Immunology, Medical Retina and Surgical Retina have been
established to provide a full range of eye treatments from comprehensive to
tertiary levels for the entire spectrum of eye conditions.

SNEC was accorded the Excellence for Singapore Award in 2003 for achieving
excellence in the area of Ophthalmology, thrusting Singapore into international
prominence. In 2006, SNEC received the first Minister for Health Award for
public health. Clinician scientists from Singapore National Eye Centre and
Singapore Eye Research Institute were awarded the prestigious President's
Science and Technology Award in 2009, 2010 and 2014 for their outstanding
contributions in translational, clinical and epidemiological research in cornea,
retina and glaucoma. Visit us at www.snec.com.sg.



