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CHAIR’S REPORT

The Ophthalmic Research Institute of Australia (ORIA) 
has supported significant achievements in eye 
research in 2018-2019. Grants to ophthalmologists 
and trainee ophthalmologists as well as for work 
being done in departments of ophthalmology have 
led to improvements in patient outcomes and the 
discovery of new knowledge for eye diseases. 
We are delighted that Australia now has two 
ophthalmology departments ranked amongst the 
top 10 in the world, according to the Centre for 
World University Rankings. ORIA Directors and grant 
recipients have also been recognised by significant 
awards including Chair of the Research Advisory 
Committee, Professor David Mackey, being made 
an Officer (AO) in the General Division of the Order 
of Australia for services as a clinician scientist and 
academic.

Support for eye research continues to be critically 
needed as there are many unmet patient needs. 
Eye researchers are struggling to find solutions as 
the costs of research increase and funds available 

for ophthalmic research are limited. Success in 
eye research through improving patient outcomes 
critically supports the role of ophthalmologists as 
the leaders in eye care. ORIA continues to run the 
organisation efficiently with the assistance of the 
RANZCO staff. For example, you will notice we are 
no longer printing an annual report, rather it will be 
available electronically, and we are increasingly using 
teleconferencing for meetings. 

To advocate for eye research, ORIA has made 
submissions to the Medical Research Futures 
Fund (August 2018), the Women in Stem Decadal 
Plan (March 2019) and the National Clinical Quality 
Registry (June 2019). ORIA Directors have also 
contributed to the MBS review for Ophthalmology 
and Optometry, with findings from eye research 
informing the processes. ORIA has attended key 
events in the medical research sector. ORIA activities 
are reviewed to ensure they promote diversity and 
inclusion and for the future, a strategic planning 
process has begun. The ORIA e-newsletter has been 
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developed and will be sent out three times a year to 
provide updates on our activities.

This year, ORIA awarded over $690,357 in grants, 
with 14 research projects receiving vital ORIA 
support (including four projects supporting New 
Investigators). These projects cover a wide range 
of important topics including artificial intelligence, 
dengue-virus infection, endothelial dystrophy, 
switchable gene therapy, and UV damage to the 
corneal epithelium among others.

ORIA grants, both current and historical, could not 
be awarded without the support of our generous 
donors. While all donations, of any amount, are 
welcomed and greatly appreciated, ongoing 
donations allow ORIA to better plan for the future of 
research funding.

This year we received new commitments for ongoing 
funding from both the Perth Eye Hospital and the 
Australian and New Zealand Society of Retinal 
Specialists (ANZSRS). This joins our ongoing funding 
from The Richard and Ina Humbly Foundation, the 
Anselmi Estate, Ivy May Stephenson, the Estate of 
the late Gladys Clare Renesson and the Estate of 
the late Mary H Tilden, which support named grants 
each year. The RANZCO NSW Branch also donated 
generously this year and a RANZCO NSW Branch - 
named grant was awarded. 

The ORIA was fortunate to be granted exclusive 
rights to the images of the great Australian artist 
Sydney Long. He is best known for his art nouveau 

depictions of the Australian landscape with his 
key works produced during the 1890s. This year, a 
number of permissions were granted for these works 
to be used, thereby allowing eye research to be 
promoted to a wider audience:

• Pan was used by a Thames & Hudson 
publication

• Romance was born was used by Anna Plunkett 
et al. 

• Spirit of the Plains was used by Tamworth 
Regional Gallery in a Catalogue, A century of the 
Tamworth Regional Gallery Collection.

• Spirit of the Plains to be used for one edition 
of the book War and Peace: Volume One: 
The 1921-1922 Melbourne Public Library Mural 
Competition 

• Pan was sourced for museum use including 
its Online Collection National Museum of New 
Zealand, Te Papa Tongarewa.

• The Blue Lagoon was sourced to be used in 
Calorama 2020 Australian Art Calendar

Finally, I would like to thank all of our donors, past 
and present, without whom ORIA’s important work 
would not be possible. Thank you also to the 
Research Committee Chair Professor David Mackey, 
Treasurer Associate Professor Paul Healey, the ORIA 
Board, the ORIA Research Advisory Committee, our 
volunteer reviewers, the RANZCO staff and all ORIA 
members for their hard work and continued support 
over the year.

Artwork by Sydney Long: Spirit of the Plains
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THANK YOU
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ORIA would like to thank our external 
referees who kindly gave advice that 
helped with the allocation of the 2018 
grants. Their work is invaluable.

Dr Chandrakumar Balaratnasingham
Prof Robert Casson
Dr Sing-Pey Chow
Prof Jamie Craig
Prof Nick Di Girolamo
A/Prof Alex Hewitt
A/Prof Andrea Vincent
Prof Sam Fraser-Bell
Dr Trevor Sherwin
A/Prof Peter Van Wijngaarden
Dr Graham Wilson
Dr Lyndell Lim
Dr Livia Carvalho
A/Prof Alice Pebay
Dr Carla Mellough
Dr Lyndell Lim

ORIA would like to offer a special thank 
you to our generous donors, without 
whose support we would not have been 
able to fund such amazing research 
projects over the year.
Equity Trustee $3,000
ANZSRS ORIA Grant $50,000
Dr Richard Hart $100
Dr ABL Hunyor $500
Dr Kathleen McClellan $500
Dr Jenny IP $500
Dr Sarah Booth-Mason $100
Dr Robert Griffits $1,000
Perth Eye Foundation Grant donation  $50,000

Dr Andrew Field $1,000
A/Prof Mark Daniell $1,000
Dr David Tridgell $1,000
Dr David Van Der Straaten $500
Dr Amy Cohn $200
Kotur Legacy $2,500
RANZCO $25,000
RANZCO NSW $50,000

TOTAL $136,900
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GRANTS

NAME TITLE AMOUNT
Dr Fred Chen Antisense oligonucleotide mediated modulation of CNOT3 to treat 

RP11 $50,000
Dr Stuart Keel Artificial intelligence based screening of eye diseases $49,617
Prof Justine Smith Dengue virus infection of retinal pigment epithelium $49,954
Dr Joseph Paul Lactate supplementation for neuroprotection in glaucoma $49,620.50
Dr Vivek Gupta Rexinoids and retinoid X receptors in glaucoma $49,967
Prof Robert Casson Photobiomodulation for retinitis pigmentosa $49,800
Prof Alex Hewitt Investigating the role of a novel locus associated with the 

development of giant cell arteriti $49,846
Dr Elaine Chong Descemetorhexis for fuchs’ endothelial dystrophy $49,898.60
Dr Guei-Sheung Liu Switchable gene therapy for controlled intervention in neovascular 

blindness $49,920
Dr Yuyi You Optic nerve damage in neuromyolitis optica spectrum disorder 

(NMOSD) and multiple sclerosis (MS) $45,380
Prof Stephanie Watson The cellular mechanism of UV damage to the corneal epithelium $50,000
WengOnn Chan A novel calpain antagonist in retinal detachment $47,500
Dr Nilisha Fernando Examining the therapeutic potential of microRNAs to regulate 

inflammasome activation in retinal degenerations $49,977
Dr Mark Hassall AAV gene therapy for ganglion cell neuroprotection in glaucoma $49,8789.38

GRANTS AWARDED 2018
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ORIA/RANZCO NSW BRANCH GRANT
Project Title: Consequences of genetically disrupting serine/glycine 
metabolism in the retina
Investigator: Dr Weiyong Shen and Prof Mark Gillies, Save Sight 
Institute, the University of Sydney

BACKGROUND AND AIMS
Macular Telangiectasia Type 2 (MacTel) is a bilateral retinal disease 
with characteristic alterations in neurons and macular capillary 
network (1). Its prevalence may be underestimated and has recently 
been shown to be as high as 0.1% in people 40 years and older 
(1). Currently the cause of the disease in unknown and there is no 
effective treatment for it. A recent genome-wide association study 
has identified three independent loci that might be associated with 
MacTel, suggesting a genetic aetiology of the disease (2). As two 
identified loci have been associated with serine/glycine metabolism 
(2), the aim of this project is to study the consequences of genetically 
disrupting serine/glycine metabolism in Muller cells of the mouse 
retina.

Serine and glycine are biosynthetically linked. A crucial contribution 
of serine and glycine to cellular metabolism is through glycine 
cleavage to refuel one-carbon metabolism (3, 4). The output of one-
carbon mtabolism includes a myriad of components essential to the 
synthesis of proteins, lipids and nucleic acids (3, 4). A recent study 
found that a diminished capacity to synthesize serine affects lipid 
homeostasis in cells and tissues (5). Moreover, serine and glycine 
biosynthesis is also associated with the generation of glutathione, 
thus dysfunction in serine/glycine metabolism will also affect cellular 
antioxidative capacity (3, 4). However, currently there is no information 
about the contribution of serine/glycine metabolism to retinal health 
and disease. We hypothesise that serine/glycine metabolism is 
important for retinal health and derangement of this metabolic 
pathway will destabilise the retina. We will test this hypothesis using 
Muller cell-specific gene manipulations to study the consequences of 
selectively disrupting serine/glycine metabolism in the mouse retina.

We have made substantial progress in generating and obtaining 
the tools to perform this research. We found that phosphoglycerate 
dehydrogenase (PHGDH), the enzyme which catalyzes the first step 
in the de novo synthesis of serine, is strongly expressed in Muller 
cells. We have generated inducible Muller cell-CreER mice (also 
known as Rlbp1-CreER mice) which allow us to inducibly manipulate 
gene expression in Müller cells (6). We have crossed Müller cell-
CreER with PHGDH-floxed mice to study retinal changes after 
selectively knocking down PHGDH gene in Müller cells.

PROGRESS 
REPORTS 
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PROGRESS TO DATE
Knocking down PHGDH 
in Müller cells also led to 
photoreceptor degeneration 
and impaired retinal function 

Our results from 
immunohistochemistry 
indicates that Müller cells 
strongly express PHGDH 
(Figure 1, a1-a3). Crossing MC-
CreER mice with PHGDHFL/
FL mice led to successful 
knockdown of PHGDH, as 
revealed by immunostaining 
of retinal sections (Figure 1, b 
and c) and western blots using 
retinal proteins (Figure 1d). 
Results from PNA staining and 
colour fundus photography 
indicated that knocking down 
PHGDH in Müller cells led to 
disruption of photoreceptor 
apical processes (Figure 1, b 
and c) and the development 
of yellowish deposits in the 
fundus (Figure 1, e and f). 
Measurements of scotopic 
ERG indicated that both a- 
and b-wave responses were 
significantly attenuated 4 
weeks after knocking down 
PHGDH in Müller cells (Figure 
1, g and h). 

FIGURE 1. Müller cells expressed PHGDH and selectively knocking 
it down also led to photoreceptor degeneration and reduced 
electroretinographic responses. (a1-a3) Double label immunostaining 
indicated that Müller cells (arrows in a3) and the retinal pigment 
epithelium (RPE) strongly express PHGDH. (b,c) Labelling of retinas for 
PHGDH and PNA indicated that knocking down PHGDH in Müller cells 
led to degeneration of photoreceptor apical processes (c). Note: the 
regular expression of PHGDH in Müller cells in (b) aligned with PNA-
stained photoreceptor apical processes while knocking down PHGDH 
in Müller cells was accompanied by disruption of photoreceptor 
apical processes in (c). The arrows in (c) point to regions in the INL 
where PHGDH was depleted. (d) Western blots confirmed PHGDH 
knockdown 2 and 4 weeks after tamoxifen treatment. **P<0.01, vs 
Ctl, n=4-8/group. (e,f) Color fundus photography showing yellowish 
deposits in the retina 4 weeks after knocking down PHGDH in Müller 
cells (arrows in f). (g,h) Knocking down PHGDH in Müller cells resulted 
in abnormal electroretinography characterized by reduced amplitudes 
of both a (g) and b (h) waves. *P<0.05 and **P<0.01, vs Ctl (MC-CreER), 
n=3-6/group. 
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Supplementation 
with exogenous 
L-serine prevented 
photoreceptor 
degeneration in Müller 
cell-PHGDH knockdown 
mice 
We next studied whether 
supplementing exogenous 
L-serine prevents 
photoreceptor degeneration in 
MC-PHGDH KO mice (Figures 
2 and 3). Immunostaining 
of retinal wholemounts 
showed significant reduction 
in cone arrestin-stained 
cone photoreceptor outer 
segments 4 weeks after 
tamoxifen injection in MC-
PHGDH KO mice compared 
to control MC-CreER mice 
while supplementation of 
exogenous L-serine in drinking 
water significantly prevented 
photoreceptor degeneration 
(Figure 2, a-c and g). 

We also performed 
immunostaining for Iba1 
on retinal wholemounts to 
examine microglial infiltration 
in the outer retina. Microglia 
were not detected in the 
outer retina of control mice 
(Figure 2d). Photoreceptor 
damage resulting from 
knocking down PHGDH in 
Müller cells was associated 
with microglial infiltration in the 
outer retina (Figure 2e) while 
supplementation of exogenous 
L-serine significantly reduced 
microglial infiltration (Figure 2, 
f and h). 

FIGURE 2. Supplementation with exogenous L-serine prevented 
photoreceptor degeneration and reduced microglial activation in Müller 
cell-PHGDH knockdown (MC-PHGDH KO) mice. (a-f) Immunostaining for 
cone arrestin (a-c) and ionized calcium binding adaptor molecule 1 (Iba1, a 
marker of microglia, d-f) in retinal wholemounts prepared from control and 
MC-PHGDH KO mice receiving normal drinking water or water enriched 
with L-serine (400mg/kg BW) immediately after tamoxifen treatment for 6 
weeks. (g,h) Quantitative analyses of cone arrestin (g) and Iba1 (h) staining 
in retinal wholemounts as described in (a-c) and (d-f). **P<0.01, vs Ctl and 
*P<0.05 vs MC-PHGDH KO receiving normal drinking water. N=6-7/group.  
Western blot results indicated that knockdown of PHGDH in Müller 
cells significantly reduced the expression of photoreceptor-associated 
proteins, including photoreceptor G protein transducin subunit α (Gαt) and 
interphotoreceptor retinoid binding protein (IRBP), along with increased 
expression of retinal stress markers including GFAP and heat-shock 
protein 60 (Hsp60) (Figure 3, a and b). Consistent with our observations 
that supplementation of exogenous L-serine prevented the loss of cone 
arrestin-stained photoreceptor outer segments (Figure 2, a-c and g), 
Western blot results indicated that supplementing L-serine prevented 
the loss of Gαt and IRBP and reduced the levels of retinal stress markers 
including GFAP and Hsp60 (Figure 3, a and b). Measurements of ERG 
indicated that supplementation of exogenous L-serine into drinking water 
also significantly improved the amplitudes of both a- and b-waves in MC-
PHGDH KO mice (Figure 3, c and d).
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FIGURE 3. 
Supplementation with 
exogenous L-serine 
prevented loss of 
photoreceptor-associated 
proteins and upregulation 
of retinal stress markers 
along with improved retinal 
function in MC-PHGDH KO 
mice. (a,b) Western blot 
analyses of changes in 
photoreceptor-associated 
proteins including Gαt 
and IRBP and retinal 
stress markers including 
GFAP and heat-shock 
protein 60 (Hsp60) 6 
weeks after treatment with 
L-serine in MC-PHGDH 
KO mice. **P<0.01, vs Ctl 
and †P<0.05 and ‡P<0.01, 
both vs MC-PHGDH KO 
receiving normal drinking 
water, n=6-8/group. (c,d) 
Electroretinography in 
control and MC-PHGDH 
KO mice receiving normal 
drinking water or water 
enriched with L-serine for 
4 weeks. KO=MC-PHGDH 
KO, **P<0.01, vs normal 
control and †P<0.05 and 
‡P<0.01, vs MC-PHGDH KO 
receiving normal drinking 
water. N=7-10/group. 

DISCUSSION
Müller cells may produce serine to support photoreceptors in multiple ways. 
The de novo serine biosynthesis is through a four-step process involving 
enzymes including PHGDH, phosphoserine aminotransferase, phosphoserine 
phosphatase and serine hydroxy-methyltransferase (4). PHGDH, the rate-limiting 
enzyme of this pathway, controls the metabolic flux of this process. Human Müller 
cells express PHGDH and de novo synthesis of serine is important for Müller 
cell survival under stress, possibly through maintaining mitochondrial function 
and generating glutathione and NADPH to counteract reactive oxygen species 
(7). Serine has been reported to contribute to the biosynthesis of sphingolipids 
to regulate tissue homeostasis in the central nervous system including 
photoreceptors (8, 9). Serine and glycine are also major sources of methyl 
groups for one-carbon unit metabolism which provides important metabolites for 
the biosynthesis of precursor proteins, nucleotides and phospholipids (4), all of 
which are important to maintain photoreceptor health.

REFERENCES
1. Charbel Issa, P., et al. Macular telangiectasia type 2. Prog Retin Eye Res 2013; 

34(issue):49-77.
2. Scerri, T.S., et al. Genome-wide analyses identify common variants 

associated with macular telangiectasia type 2. Nat Genet 2017; 
49(issue):559-567.

3. Locasale, J.W. Serine, glycine and one-carbon units: cancer metabolism in full 
circle. Nat Rev Cancer 2013; 13(issue):572-583.

4. Amelio, I., Cutruzzola, F., Antonov, A., Agostini, M., and Melino, G. Serine and 
glycine metabolism in cancer. Trends Biochem Sci 2014; 39(issue):191-198.
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knocking down key metabolic genes in 
Müller cells on photoreceptor health. GLIA. 
(submitted).

2. Zhang T, Zhu L, Madigan MC, Liu W, SHEN W, 
Cherepanoff S, Zhou F, Zeng S, Du J, Gillies 
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2019,8: e43598, Page 1-19.
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SHEN, W., Du, J., Grunert, U., Zhou, 
F., Yam, M., Zhu, L. Disruption of De 
Novo Serine Synthesis in Müller Cells 
Induced Mitochondrial Dysfunction and 
Aggravated Oxidative Damage. Molecular 
Neurobiology.2018;55(8):7025-7037.



14 2018/19 ANNUAL REPORT

ORIA MARY TILDEN
Project Title: Intraocular pressure variation around the clock in glaucoma
Investigator: Jamie Craig

AIM 1 
Measure Corneal Deformation Dynamics with the Corvis ST device in 1000 subjects in the PROGRESSA 
study with > 3 years longitudinal follow-up data

We investigated the association of corneal deformation dynamics with Retinal Nerve Fibre Layer (RNFL) progression 
rate in glaucoma suspects and early manifest glaucoma, using data from our prospective longitudinal study.

185 consecutive patients with optic disc appearances suspicious for glaucoma with no or mild glaucoma changes 
(mean deviation >-6 dB) on Humphrey 24-2 SITA Standard Visual Field (HVF) were recruited. Corneal deformation 
dynamics were assessed with Corvis ST at baseline. Patients underwent Ocular Coherence Tomography (OCT) of 
the RNFL at baseline and 6-monthly for 3 years. The association of Corvis ST parameters with average global RNFL 
progression rate and quadrant-RNFL progression rate (the faster of the superior or inferior RNFL progression rates) 
of the patients’ right eyes over three years, was obtained from the Guided Progression Analysis software. Linear 
regression analyses were performed.

The patients’ mean age was 63.89±10.12 years with a female/male ratio of 114/71. The mean superior and inferior 
RNFL thicknesses were 101.6±17.47μM and 103.7±21.12μM. The mean average and quadrant-RNFL progression 
rates were -0.558±0.933 μM/year and -1.427±1.462μM/year. Average and quadrant RNFL progression rates were 
significantly associated with A2 deflection length on Corvis (β= 0.168; P<0.001. β=0.251; P= 0.001, respectively). None 
of the other fourteen corneal parameters derived from Corvis were significantly associated with RNFL progression 
after Bonferroni correction.

We conclude that a more deformable cornea was associated with slower RNFL progression rates and a stiffer less 
deformable cornea was associated with faster RNFL progression rates in this prospective study. A2 deflection length 
could be used as a novel predictive factor for RNFL progression in glaucoma suspects and early manifest glaucoma 
if the results are reproduced in larger studies. This might help individualize management of these patients.

A draft is written and ready to be submitted in the next 3 to 4 weeks.

AIM 2
Generate patient derived home measured diurnal intraocular pressure (IOP) data on over 1000 subjects in the 
PROGRESSA study with > 3 years longitudinal follow-up data

By the end of 2018, 310 participants from Flinders Medical centre and private rooms of investigators had been 
invited to participate in the Icare HOME® study. They were trained in how to use the unit and generate diurnal IOP 
reading over 4 days. 39 individuals refused to participate because of work or life commitments. 271 agreed and 
were recruited to the study after providing informed consent. Participants were provided with education in the use 
of the Icare tonometry, of which 71 were not able to generate reliable reading for various reasons such as; found it 
challenging to use after training, did not complete the measurements, and/ or unreliable IOP readings. 200 (74%) 
patients successfully completed the requested measurements on both eyes.

A subset of patients from the study were approached to complete IOP measurements pre and post treatment, to 
evaluate the role of Icare® HOME tonometry in monitoring patients with primary open angle glaucoma (POAG) 
who had undergone Selective Laser Trabeculoplasty (SLT). This prospective clinical trial was conducted on 14 
eyes from 14 patients with POAG. The trabecular meshwork of each eye was treated at 360° with a frequency 
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doubled Q-switched Nd:YAG laser. IOP was measured four 
times a day for four days before and one week after SLT. On 
the day of SLT, the patients were required to measure the IOP 
in the evening to record any IOP spikes. 

There was a significant reduction of 5.12mmHg in the mean 
IOP post SLT (95% confidence interval [CI] 3.75-6.50mmHg, 
P = 4.2 x 10-06). The maximum IOP was also reduced by 
6.14mmHg (95% CI 3.07-9.21, P = 1.4 x 10-03) with no IOP 
spikes recorded post SLT. There was a reduction in IOP 
fluctuation post SLT, as measured by the standard deviation 
of IOP measurements by 1.07mmHg (95% CI 0.24-1.89mmHg, 
P = 0.021). No adverse effects were reported by the study 
participants. This illustrates the role of Icare® HOME 
tonometry in monitoring the effects of SLT on lowering IOP 
without the need for clinic attendance. This methodology 
would be highly useful for facilitating safe follow-up of 
patients residing in remote and rural Australia and reducing 
healthcare cost without sacrificing patient care.

Additionally, we investigated the correlation between IOP 
as measured by Icare® HOME tonometry with glaucoma 
progression rate, and glaucoma polygenic risk score 
(GPRS). Glaucoma polygenic risk score (GPRS) has recently 
been reported to be associated with IOP and could 
help in glaucoma prediction. GPRS was developed by 
characterizing glaucoma endophenotypes on 67,040 UK 
Biobank (UKBB) participants, utilizing previously published 
data, combining data on IOP, vertical cup to disc ratio (VCDR) 
and glaucoma status, and using multi-trait analysis of GWAS 
(MTAG). Glaucoma progression was assessed using optical 
coherence tomography (Zeiss CirrusTM HD-OCT) to measure 
thinning of the peripapillary RNFL. A significant association 
was found between the maximum recorded IOP and 
glaucoma progression as determined by RNFL loss (p=0.045). 
The association of the glaucoma polygenic risk score with 
IOP fluctuation between in and out of office hours raises the 
possibility that a genetic test could provide useful information 
about IOP fluctuation beyond that which is currently 
achievable with twice yearly snapshot measurement of IOP.

The data above have been presented in multiple national 
and international meetings /conferences; ANZGIG 2018, 
ARVO 2018, RANZCO 2018, WGC 2019, and ARVO 2019. A 
draft has been written and reviewed by the co-authors for 
submission to a peer-reviewed journal. The fund has been 
used to support part-time salaries for two research assistants.
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2018 NEW INVESTIGATOR MARY TILDEN 
BEQUEST GRANT
Project title: Does NAD+ repletion with nicotinamide produce 
short-term improvement in visual function in early glaucoma?
New Investigator: Dr Flora Hui
Supervisor: Prof Jonathan Crowston

We thank ORIA for their generous support as an early-career 
clinician-scientist. It has been vital to the project’s success, which 
is nearing completion and a manuscript is being prepared. 
Based on these results, we are applying for funding for a larger 
clinical trial. Our study received considerable media attention 
in 2018. It was featured on the Herald Sun front page, and we 
made appearances on national TV and radio. We anticipate 
further coverage when study results are released.

BACKGROUND
Glaucoma causes the loss of nerve cells at the back of the eye 
and subsequent vision loss. Current treatments are aimed at 
lowering eye pressure, but methods to protect or potentially 
recover nerve cells are lacking. Recent evidence in mice 
showed that vitamin B3 (nicotinamide), may protect nerve cells 
and prevent nerve damage in glaucoma. Here, we investigated 
whether nicotinamide can improve nerve cell function in people 
with glaucoma.

SIGNIFICANCE
This is a world-first clinical study to investigate the effects of 
vitamin B3 in glaucoma. It will inform us whether vitamin B3 
should be investigated in a larger and longer clinical trial. 
Vitamin B3 supplements are potentially an easy and accessible 
intervention for patients with glaucoma to revive and protect 
remaining nerve cells in the eye.

PROGRESS TO DATE
The study was conducted between October 2017 – January 
2019. This was a masked, crossover study, where participants 
were on vitamin B3 and placebo for 12-weeks each. Participants 
were seen every 6-weeks for 6-months. To measure nerve 
cell function, we measured the visual field (VF) and the 
electroretinogram (ERG), which is a non-invasive, objective 
measure of the electrical activity nerve cells generate in 
response to light.

RESULTS
Ninety-four participants were checked for study eligibility. Of 
these, 57 entered the study and 49 completed it. The most 
common reason for dropout was loss to follow-up (n = 4), and 
loss of compliance (n = 4).
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Figure 1A. Improvement in Vmax ratio, an ERG parameter 
describing nerve cell function, at 12-weeks after vitamin B3 
(blue diamond, p=0.002, one-sample t-test, mean±95%CI). B. 
Participants with improvement (green) or worsening (red) of VF 
mean deviation compared to baseline. (PL6:6-weeks placebo, 
PL12:12-weeks placebo, B36:6-weeks vitamin B3, B312:12-
weeks vitamin B3).

MANUSCRIPTS
Hui F, Tang J, McGuinness MB, Hadoux X, Williams PA, Casson 
RJ, Coote M, van Wijngaarden P, Crowston JG. (2019) Short-term 
Improvement in Visual Function with Nicotinamide (Vitamin B3) 
Supplementation in Glaucoma, manuscript under preparation for 
publication in Ophthalmology.

After 12-weeks of vitamin B3, there was a significant improvement in the 
ERG in the absence of change in eye pressure (Fig1A, blue diamond). 
This was not apparent in the placebo group (Fig1A, pink) and indicates 
a potential improvement in nerve cell function after just 3-months. 
In generally, VF did not change with vitamin B3. However, a larger 
proportion of participants demonstrated a skew for VF improvement 
(Fig1B, green) on vitamin B3 (27%) compared to placebo (16%).

Overall, these results are encouraging and suggest that a larger clinical 
trial is warranted to see whether the short-term gains seen here will 
have a long-term effect on glaucoma progression. A manuscript is 
being drafted and will be submitted in the coming weeks. A grant is 
also currently being prepared for a larger clinical study using the data 
derived from this study.
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RICHARD AND INA HUMBLEY FOUNDATION GRANT
Project Title: Building a reference transcriptome atlas for human retina at a 
single cell level 
Chief Investigator: Dr Raymond Wong
Co-investigators: Dr Samuel Lukowski

The retina is a highly specialized neural tissue that senses light and initiates 
image processing. Although the functional organisation of specific retinal 
cells has been well-studied, the genes expressed in many cell types remains 
unclear in humans. Inherited ocular diseases represent a major cause of 
blindness and a significant socio-economic burden to the healthcare system. 
For instance, over 200 gene loci have been associated with retinal diseases, 
often involving specific retinal cell types. Knowledge of the detailed gene 
profile of individual retinal cell types in humans is important to understand the 
cellular diversity in the eye, as well as the study of genes that contribute to 
disease in individual retinal cell types. Recent advances in next-generation 
sequencing technology allow us to accurately examine the genes in human 
retina at a single cell level, providing an exciting approach to map the genes 
for every cell in the retinal in healthy and disease states and could transform 
our understanding of how specific cells in the human eye respond to diseases.

Thanks to the funding support from ORIA, we have performed single cell 
transcriptomics to profile ~20,000 cells from healthy donor retinas and 
built a reference ‘Human retina gene atlas’ (Figure 1A). Our gene atlas has 
captured the genes expressed in all major cell types in the human neural 
retina, including rod photoreceptors, cone photoreceptors, Müller glia cells, 
bipolar cells, amacrine cells, retinal ganglion cells, horizontal cells, retinal 
astrocytes and microglia (Figure 1B). Our data also captured the presence 
of novel heterogeneous subpopulations within rod photoreceptors, which 
highlights the sensitivity of using single cell transcriptomic approach to 
classify retinal cell types in an unbiased manner. We are currently performing 
further experiments to characterise these heterogenous rod subpopulations. 
Altogether, our work provides an important reference with unprecedented 
insights into the transcriptional landscape of human retinal cells, which is 
fundamental to our understanding of retinal biology and disease.

Building on the success of this project, we have co-found the ANZ Human Eye 
Cell Atlas Consortium (Figure 2) to facilitate the use of single cell technologies 
to map different parts of the human eye to generate a ‘Human Eye Cell 
Atlas’. This consortium has attracted scientists and clinicians from 19 research 
organisations, to collectively establish a high cellular-resolution reference of 
the human eye, which will have implications for identification of biomarkers, 
understanding retinal cell biology and diseases, and a valuable resource to 
benchmark ocular cell derived from stem cells.

The finding of this project is reported in a preprint manuscript [1] and submitted 
for publication. The data generated in this project also served as valuable 
supporting data for our funding applications to National Health and Medical 
Research Council and Australia Research Council to further develop this 
research.
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Figure 1: A) Single cell transcriptome profiling of 20,009 cells from 3 post-mortem adult human retina 
and identified 18 distinct clusters representing all major cell types in human neural retina. B) The 
identified retinal cell populations express known marker genes.

Figure 2: ANZ Human Eye Cell Atlas consortium

REFERENCE:
1. Lukowski, S*, Lo, C.*, Sharov, A., Nguyen, Q., Fang, L., Hung, s., Nguyen, T., Senabouth, A., Jabbari, J., 

Welby, E., Sowden, J., Waugh, H., Mackey, A., Pollock, G., Lamb, T., Wang, P.Y., Hewitt, A., Powell, J.#, Wong, 
R.# (2018) Generation of human neural retina transcriptome atlas by single cell RNA sequencing. BioRxiv, 
425223; doi.org/10.1101/425223
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ORIA GRANT
Project Title: Establishing risk of vision loss in Leber Hereditary Optic Neuropathy Families
Chief Investigator: Professor David A Mackey & Ms Lisa S Kearns

Vision loss from Leber Hereditary Optic Neuropathy (LHON) can happen suddenly, often within a few weeks to 
months. It can begin at any age, although it most commonly arises between ages 18-32 years. Both men and 
women can lose vision, though more men than woman experience LHON vision loss. 

Over 90% of families with LHON have one of three mitochondrial DNA changes(mtDNA): 11778, 3460 and 14484. 
Having the LHON DNA change does NOT definitely mean a person will go blind. It is highly likely other genetic 
(nuclear, mitochondrial or epigenetic), hormonal and environmental factors could be triggers for vision loss.

Over the past 25 years we have developed a world-leading LHON database with excellent family tree 
ascertainment.1 With the support of ORIA, Australian Mitochondrial Foundation, LHON facebook support group 
(USA and Australia) and ophthalmology community we have engaged with new and existing LHON families. We 
have been documenting age of LHON vision loss, expanding pedigrees and providing genetic counselling to 
those who have lost vision and at-risk family members. 

From our preliminary analysis, 581 individuals consistent with LHON vision loss were linked to our Australian 
pedigrees (Table 1). Consistent with previous literature, more males had lost vision compared to females. 

Table 1. Australian LHON families

LHON 
mtDNA

Number of individuals with LHON 
Vision Loss

Male Female Total

11778 297 73 370

14484 102 18 120

3460 15 5 20

4171 1 1 2

4182 4 2 6

11778 14484 1 2 3

14484 4160 25 35 60

Total 445 136 581

We were able to ascertain the age of LHON vision loss in 342 people. Loss of vision by age and sex is featured 
in Figure 1. In males, the mean+ standard deviation was 24.71years +12.29 (range 3-67years), whilst in females 
the mean age 24.96years +16.71 (range 2-73years). 

Onset of vision loss in females had dropped compared to previous Australian figures,1 and largely attributed to 
two highly penetrant families. (Table 2) 

LHONQLD001 was unique with both 4160mtDNA and 14484mtDNA. They are largely female, have a high rate of 
childhood vision loss, but also severe extra-ocular neurological complications.2,3 Vision loss for all individuals in 
LHONQLD001 over 6 generations ranged from 2-59 years. 

In LHONVIC002, there were 9 family members over 5 generations with the 14484mtDNA. Six individuals developed 
vision loss, their ages ranged between 6-41 years. Interestingly this family have 14484mtDNA with European 
Haplotype J. The 14484mtDNA and haplotype J have previously been described with increased risk of vision loss.4

Figure 1. Australian LHON Loss of Vision by Age and Sex
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Table 2. Highly Penetrant Australian LHON families

Pedigree mtDNA Haplotype Number of affected LHON individuals Number of unaffected LHON 
carriers over age 25years

Penetrance

Male Female Total Male Female Total

LHONQLD001 14484 
4160

U 25 34 59 1 6 7 89.39%

LHONVIC002 14484 J 2 4 6 2 1 3 66.6%

We also noted a higher than previously reported number of both male and females with LHON vision loss at an 
atypical age. In males 15.8% (41/260) and females 21.95% (21.95% 18/42) presented with symptoms >40years 

The current literature reports LHON as a “young man’s disease,” however, from our preliminary results and a 
large USA LHON epidemiology study presented at the 2019 ARVO (Association for Research in Vision and 
Ophthalmology)5 meeting, it appears females, older adults and younger children are also at-risk. These findings 
indicate that LHON should be a consideration regardless of age, in both males and females when presenting with 
unexplained vision loss. 

Although there is no treatment for LHON as yet, identifying both LHON affected and unaffected carriers in 
Australia lays the foundation for further LHON research and identification clinical trial-ready cohorts for upcoming 
therapies. Our rapport with LHON families provided our group with LHON post-mortem eye tissue for our 
research. This was in collaboration with Dr Isabel Lopez at the Centre for Eye Research Australia (CERA) who 
was recently awarded a Mitochondrial Foundation Fellowship for this work. Collection of LHON patient samples 
has also developed collaborations with Dr Sandy Wong at CERA, who aims to develop and adapt new editing 
technology to correct the LHON mutations and provide a novel strategy for gene therapy to cure LHON. 

Both Professor Mackey and Ms Kearns acknowledge the support of ORIA and all the LHON families who 
participated in this work. 

REFERENCES
1. Mackey DA, Buttery RG. Leber hereditary optic neuropathy in Australia.Aust N Z J Ophthalmol. 1992 

Aug;20(3):177-84.
2. Wallace, DC. A new manifestation of Leber’s disease and a new explanation for the agency responsible for its 

unusual pattern of inheritance. Brain. 1970;93:121–132.
3. Bursle C, Riney K, Stringer J, Moore D, Gole G, Kearns LS, Mackey DA, Coman D. Leber Hereditary Optic 

Neuropathy and Longitudinally Extensive Transverse Myelitis.JIMD Rep. 2018;42:53-60
4. Yu-Wai-Man P, Howell N, Mackey DA, Nørby S, Rosenberg T, Turnbull DM, Chinnery PF Mitochondrial DNA 

haplogroup distribution within Leber hereditary optic neuropathy pedigrees..J Med Genet. 2004 Apr;41(4):e41
5. Pearson AL, Poincenot L, Karanjia R. A large epidemiological study of Leber’s hereditary optic neuropathy 

(LHON). Presented at Association for Research in Vision and Ophthalmology, 2019 Vancouver, Canada. 

PRESENTATIONS
• Mackey DA. (2018). Hereditary Optic Neuropathies. Presented at Optometry Continuing Education- October 

2018. Link: https://www.mivision.com.au/2018/10/clinical-conference-emphasises-collaborative-care/
• Mackey DA (2018). Leber Hereditary Optic Neuropathy (LHON) in Australia-Mito Foundation Patient Conference. 

Sydney- September 2018
PUBLICATIONS IN PREPARATION
• Sue C et al. Patient Care Standards for Primary Mitochondrial Disease in Australia. An Australian adaptation of 

the Mitochondrial Medicine Society recommendations
• Kearns LS, Lopez I, Mackey DA. Age of Vision loss in Australian Leber Hereditary Optic Neuropathy Families.
• Kearns LS, Lopez I, Mackey DA. Haplotypes Groupus in Australian Leber Hereditary Optic Neuropathy Families.
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ORIA GRANT
Project Title: Retinal gene therapy delivery: best route, right place
Investigators: Professor Robyn Jamieson, Dr Leszek Lisowski, Professor John Grigg, Associate Professor Ulrike 
Grunert, Associate Professor Michele Madigan

The work of the Eye Genetics Research Unit in genomics, disease mechanism studies and translation to genetic 
diagnosis in the retinal dystrophies, has led to provision of NATA-accredited, clinically available genomic 
testing, as well as the identification of several novel disease genes and variants in genetic retinal diseases, and 
this work is ongoing. In addition, we aim to apply outcomes from recombinant adeno-associated virus (rAAV) 
human gene therapy trials, and combinations with genome engineering and replacement approaches in cellular 
and mouse models, to develop therapies for these currently untreatable conditions.

The therapeutic approach that may be developed for genetic retinal diseases is underpinned by factors 
including the effect of the mutation in causing the disease, the degree of degeneration of the retina and the 
natural history of the disease. Loss-of-function mutations may benefit from gene replacement, while gain of 
function and dominant negative mutations may require allele-specific genetic approaches, and other strategies, 
such as optogenetics, requiring conversion of non-photoreceptor cells to photosensors. In any of these 
treatment approaches, vectors used for delivery of therapeutic cargos are critical for success, and viral vectors 
are particularly useful in overcoming difficulties of crossing cell membranes and mitigating endosome-mediated 
degradation. rAAV, in particular, has the most success in therapeutic attempts in preclinical and clinical trials. In 
this project, we have used an rAAV capsid shuffling and directed evolution approach combined with our retinal 
culture expertise to develop novel rAAV capsids aimed at improved retinal cell-type specificity and intravitreal 
applications.

Our human retinal organotypic culture approach is used to maximise selection of the novel AAV capsid variants. 
This culture approach is based on human retinal tissues obtained within ten hours of death, from the Australian 
Ocular Biobank (Sydney). The culture protocol allows presence of sufficient retinal cells to maximise variable 
AAV capsid selection. The highly variable AAV capsid libraries are derived from well-studied AAVs as well as 
novel libraries to which we have access. A localised codon-optimisation approach is used to enhance variability 
of sequences between components of the library. The library construct contains a reporter gene, and selection 
is based upon transgene expression and sorting for cell-specific antibodies, so that AAV variant transduction of 
particular cell types may be selected. Using next-generation sequencing approaches we are able to select AAV 
variants at the DNA level which indicates cell entry of the virus, and the RNA level which indicates expression 
of the virus. The selected AAV variant capsids are then vectorized and packaged into their own rAAV-CAG-GFP 
cassette for transduction efficiency studies in our retinal explant and RPE cultures, and retinal organoids derived 
from human induced pluripotent stem cells. AAV variant capsids have been identified using this approach, and 
further evaluation of their efficiency of transduction is underway. A manuscript is in preparation from this work.

This work has contributed to five invited speaker presentations at national and international meetings in 
2018/19, including the named Sutherland Lecture of the Human Genetics Society of Australasia Conference, 
an NIH/NEI Seminar, the Congress of the Asia-Pacific Academy of Ophthalmology, the Sydney Health Partners 
Translational Research Showcase, and the University of Milan Update in Inherited Ocular Diseases Seminar 
(1-5). Work from this project will be presented at four further meetings in 2019 including: the Royal Australian 
and New Zealand College of Ophthalmology Annual Scientific Congress, the Australian Functional Genomics 
Conference, the Westmead Research Showcase and the Australasian Gene and Cell Therapy Conference 
(ASSCR-AGCTS-ISCTANZ 2019 Joint Scientific Meeting) (6-9). Support from the ORIA is gratefully acknowledged 
in publications and presentations of this work.
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RESEARCH DISSEMINATION:
1. Jamieson RV. The visual genome bridging to new prospects for sight. Sutherland 

Lecture. Human Genetics Society of Australasia Conference, Sydney, 4-7 August, 
2018. (Invited Speaker - ORIA support recognised in acknowledgement slide)

2. Jamieson RV. Invited Speaker: Ophthalmic genomic medicine and light instead 
of the tunnel. National Eye Institute Seminar Series, Bethesda, Washington, US, 11 
October, 2018. (Invited Speaker - ORIA support recognised in acknowledgement 
slide)

3. Jamieson RV. Retinal dystrophies in the era of genetic therapies. Asia-Pacific 
Academy of Ophthalmology Congress 2019, Bangkok, Thailand, 6-9 March, 2019. 
(Invited Speaker - ORIA support recognised in acknowledgement slide)

4. Jamieson RV. Genomic Medicine (GEM) Translation. Sydney Health Partners 
Translational Research Showcase. University of Sydney, 23 May 2019. (Invited 
Speaker - ORIA support recognised in acknowledgement slide)

5. Jamieson RV. Genetic retinal diseases in the genomics era. Update in inherited 
ocular diseases seminar. University of Milan, Italy, 20 Jun 2019. (Invited Speaker - 
ORIA support recognised in acknowledgement slide)

6. Jamieson RV. Gateways to genetic therapies for the retinal dystrophies. Ophthalmic 
Research Institute of Australia Presentation. Royal Australian and New Zealand 
College of Ophthalmology Annual Conference, Sydney, 9-12 Nov 2019. (Invited 
Speaker - ORIA support to be recognised in acknowledgement slide)

7. Jamieson RV. Blinding genetic retinal diseases and improving diagnosis and 
treatment. Australian Functional Genomics Conference. Sydney, 22-23 Nov, 2019. 
(Invited Speaker - ORIA support to be recognised in acknowledgement slide)

8. Eamegdool SS, Rybicki A, Loi TH, Lisowski L, Jamieson RV. Human retinal models 
to enrich for novel adeno-associated virus capsids. Westmead Research Showcase. 
11 September 2019. (ORIA support to be recognised in acknowledgement slide)

9. Eamegdool SS, Rybicki A, Loi TH, Grunert U, Madigan M, Grigg J, Loi TH, Lisowski 
L, Jamieson RV. Human retinal explant and organoid models and advances in 
adeno-associated virus vector technology. ASSCR-AGCTS-ISCTANZ 2019 Joint 
Scientific Meeting, 13-15 November 2019. (ORIA support to be recognised in 
acknowledgement slide)

PUBLICATIONS ENCLOSED ACKNOWLEDGING ORIA 
CONTRIBUTIONS:
1. Ma AS, Grigg JR, Prokudin I, Flaherty M, Bennetts B, Jamieson RV. New mutations 

in GJA8 expand the phenotype to include total sclerocornea. Clinical Genetics, 
2018 Jan;93(1):155-159. Epub 2017 Sep 8. PMID: 28455998.

2. Ma AS, Grigg JR, Jamieson RV. Phenotype-genotype correlations and emerging 
pathways in ocular anterior segment dysgenesis. Human Genetics, 2018, Sep 21. 
Epub ahead of print. PMID: 30242500.
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ORIA NEW INVESTIGATOR GRANT
Project Title: Monitoring of Visual Fields at Home using a Portable Tablet Device
Chief Investigator: Yu Xiang George, Kong (New Investigator)
Supervisor: Professor Mingguang He

The aim of this ORIA funded study was to examine whether patients with glaucoma or other optic nerve 
conditions are able to perform self-monitoring of visual field at home using specially designed iPad software.

Early detection of progression is important in the management of patients with glaucoma, as well as other 
chronic eye diseases such as AMD and diabetic retinopathy. However, regular review of stable patients with 
low risk of disease progression creates significant burden on the healthcare system. Dr Kong has co-invented 
the world’s first software app specifically for portable tablet devices that accurately measures retinal sensitivity 
across the central 30 degrees of visual field, compared to Humphrey Field Analyzer (HFA). The app (called 
Melbourne Rapid Fields; MRF) can be used to quantify visual field loss in patients with glaucoma or other 
chronic eye diseases. The ability to monitor visual fields at home could lead to earlier detection of disease 
progression and timely treatment of these diseases.

In this study, Dr Kong recruited 70 patients with either controlled glaucoma (n=66) (one patient with co-existing 
optic neuritis) or normal (n=4) for a home monitoring study. Each patient had visual field assessment using the 
HFA, the MRF test in clinic and was given a 20-minute training session. Each patient was then asked to perform 
the MRF test at home on a weekly basis for 6 weeks using a loan iPad. A reminder notification was sent to 
the patients each week. Exclusion criteria were: non-English speaking, poor vision (acuity <6/12), or intraocular 
surgery in past 6 months.

The result of this study showed good patient compliance to home-monitoring testing, with the average 
number of tests performed over the 6 week period being 5.1±2.2. The reasons for patients not achieving 
100% compliance is summarised in Figure 1A. There was also high degree of correlation between the test 
result performed in the clinic using HFA and the results obtained from home; Pearson’s correlation (r) between 
self-directed MRF test performed at home and HFA was 0.86 and 0.76 for MD and PD respectively (Figure 
1B,C). Test-retest variability of MD values obtained by MRF was slightly higher compared to HFA (95% Limits of 
agreement for MRF ±7.24 dB vs HFA 6.08dB).

Therefore, the results show visual field test can be performed in the home with good compliance and is able to 
produce comparable outcomes to those obtained in the clinic. A future, longer-term home monitoring study of 
disease progression is now feasible.

Figure 1 (A)
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Figure 1: (A) Reasons for non compliance. (B) Correlation between HFA results to average MRF test results over 6 
week period for Mean Deviation and (C) Pattern Deviation

PRESENTATIONS & PUBLICATIONS
a. Kong YXG, He MG, Prea S, Vingrys AJ. Self-directed 

Home Monitoring of Visual Field with Tablet Perimeter, 
World Glaucoma Society Congress Melbourne 2019 
(Poster Presentation)

b. Kong YXG, He MG, Prea S, Vingrys AJ. Reliability of Self-
directed Home Monitoring of Visual Field with Tablet 
Perimeter, ARVO 2019 Vancouver (Poster Presentation)

c. Kong YXG, He MG, Prea S, Vingrys AJ. Reliability of Self-
directed Home Monitoring of Visual Field with Tablet 
Perimeter, Melbourne Alumni 2019 (Presentation)

d. Prea S, Guymer R, He MG, Kong YXG, Vingrys AJ. 
Reliability of Home Monitoring of Visual with Tablet 
Perimeter for Macular Degeneration and Glaucoma 
(Manuscript in Preparation)

FURTHER FUNDING MADE POSSIBLE DUE TO 
THIS ORIA GRANT
a. 2017 Hector Maclean Scholarship 2017, $20,000, 

‘Home monitoring of visual field using portable tablet 
device’, Principal Investigator.

b. 2019 Royal Victorian Eye and Ear Hospital Early 
Career Research Fund, $52,500, ‘Long term 12- 
month reliability and feasibility of home monitoring for 
glaucoma patients’, Principal Investigator.

c. 2019 IMPACT Philanthropy Perpetual Fund, $29,000, 
‘Long term 12-month reliability and feasibility of home 
monitoring for glaucoma patients’, Principal Investigator.

(B) (C)
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ORIA GRANT
Project Title: A novel native scaffold for corneal epithelial 
regeneration
Chief Investigator: Nick Di Girolamo

Patients with corneal blindness who need a stem cell therapy are 
typically grafted with their own or donor-procured cells. However, 
these grafts fail in a large proportion of individuals and no one 
has systematically probed the reason(s) why. We believe that one 
reason for the failure is due the carrier-scaffolds used to grow 
and deliver these cells. We recently identified a native, cornea-
derived tissue that is a by-product of a new surgical procedure 
to correct vision. This ORIA award has provided us the funding to 
explore its utility for expanding and preserving corneal stem cells 
for down-stream transplantation. Our initial goal was to identify 
the ideal culture conditions in order to facilitate the attachment 
and expansion of these cells. To this end, our research was 
conducted isolated corneolimbal epithelial cells from mice that 
are genetically luminesce in order for us to visually ascertain 
their ability to colonise the human surgically derived substrate. 
After a myriad of permutations which involved strategies such as 
coating the human tissue scaffold with numerous extracellular 
matrix and serum-derived growth and attachment factors, 
delineating cell seeding densities and modifying other critical cell 
culture parameters, we successfully established large circular 
colonies that most certainly represent stem cell-derived clones 
(holoclones) due to their shape and size. These findings provide 
the foundation for us to explore the composition (phenotype and 
function) of the expanded cells and the capacity for this bio-
construct to be grafted and integrated within corneas of mice 
with experimental limbal stem cell deficiency, and if successful 
modified for patients with the same chronic ocular surface 
disease. Additional work is needed before our bench-side 
observations are realised into the clinic, however we are now in 
an advantageous position with exciting pilot data that will act as 
the foundations to build a transformative research program that 
will attract funding from larger national and international agencies.

PRESENTATIONS ARISING FROM THIS WORK:
Talk to Stem Cell Australia Governance Board. Ocular 
regenerative medicine group: clinical-translational opportunities 
cornea team. Invited by Professor Melissa Little, Program leader 
Stem Cells Australia. 18 July 2018 University of Melbourne, 
Parkville, VIC.

Talk to Mechanisms of Disease and Translational Research 
Seminar Series, UNSW. 28-02-2019. Overview of the research 
program for Ocular Diseases Research Group. Invited by  
Dr Blake Cochran.
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ESME ANDERSON GRANT
Project Title: Identification of therapeutic transcriptomic markers 
in Leber hereditary optic neuropathy

I am grateful to ORIA for the Esme Anderson Grant I was awarded 
in 2018, and I am glad to provide this Final Report. The ORIA 
funds were used to support my research – including chemicals, 
consumables and genetic sequencing, into the identification of 
protective and therapeutic targets in Leber’s hereditary optic 
neuropathy (LHON), which included the following two main aims:

AIM 1 
Determine the transcriptomic profile of LHON-affected and LHON-
carrier lymphoblasts in two large LHON Australian pedigrees.

AIM 2 
Validate protective transcripts detected by RNA-Seq using gene-
editing molecular techniques, to modulate the expression of these 
genes in vitro and confirm their role in cellular protection in LHON.

I have conducted RNA sequencing transcriptomic analysis of a 
tightly-controlled cohort of Australian LHON affected patients 
(patients who have lost vision), LHON unaffected carriers (who 
have preserved good vision) and non-LHON controls (Aim 1). This 
cohort was selected from two large Australian pedigrees that 
have been biochemically characterised extensively, thanks to the 
support of a previous New Investigator ORIA grant (2015).

This work has revealed novel insights into the metabolic changes 
that distinguish patients who preserve vision from those who 
have become blind due to LHON, and that might contribute to 
disease susceptibility in LHON mutation carriers. Importantly, I 
have identified potential biomarkers that I am currently validating. 
This involves investigating its presence in human retinal samples 
donated for research, and testing in a variety of LHON patient 
samples (blood and skin biopsies). This is critical, as there are 
currently no tools to predict disease progression in LHON. I 
have therefore completed Aim 1, and work pertaining to Aim 2 is 
currently being finalised. I have also prepared a manuscript for 
publication of these results.

Significantly, the ORIA ESME Anderson Grant enables me to 
generate substantial preliminary data, which was critical to obtain 
additional research funding.

Thanks to the data generated through the support from the ORIA 
Esme Anderson Grant, I have been awarded a CERA Research 
Theme Foundation Grant and a competitive Mitochondrial 
Foundation Fellowship (2020-2021) to continue my investigation 
into the mechanisms that may prevent blindness in people at risk 
due to LHON.
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ORIA GRANT
Project title: Developing a blood test for identification of aggressive ocular melanoma
Chief Investigator: A/Prof Elin Gray
Co-Investigators: Dr Tim Isaacs and Prof Mel Ziman

Uveal melanoma (UM) is the most common primary intraocular cancer and the leading cause of death due 
to primary intraocular disease in adults. Approximately half of all patients diagnosed UM ultimately develop 
incurable metastatic disease. Specific genetic characteristics of the tumour can help to identify those patients 
that are likely to develop metastases (Figure 1), allowing more regular screening of high risk patients and 
earlier treatment. However, direct biopsy of these tumours carries the risk of blindness. We aim to demonstrate 
that cancer cells found in the blood (referred herein as circulating tumor cells or CTCs) of patients with ocular 
melanoma can be used to derive genetic markers of metastatic risk.

Our pilot study showed that genetic analysis of CTCs in localised UM patients provide genetic prognostic 
information with two-fold relevance. Firstly, this study provides evidence that CTCs can be used as a minimally 
invasive “remote biopsy” to source tumour DNA for analysis of cytogenetic abnormalities in UM. Secondly, 
it provides preliminary data needed for power calculations in extended, multi-centre, prospective studies 
evaluating the prognostic value of the presence of CTCs in localised UM.

The results of this study will have far reaching benefits for UM patients in Australia and around the world. By 
demonstrating that the genetic profile of CTCs is representative of the tumour from which they are derived, 
we will deliver a novel approach for genetic classification of UM through the analysis of CTCs. In addition, we 
carried out analysis of circulating tumour DNA (ctDNA) for monitoring and early detection of metastatic disease 
following the treatment of the primary lesion.

The results of this project serves as proof of concept to support clinical trials applications, such as the proposed 
“CTCs and ctDNA analysis to predict the Risk and early detection of metastasis in Uveal Melanoma” - the 
SPECTRUM trial. SPECTRUM aims to provide reliable and statistically significant evidence to classify UM 
patients at high/low risk of metastases. In line with the outcomes of the NHMRC Clinical Trials and Cohort 
Studies Grant, the successful completion of this trial will lead to an implementation of prognostic and diagnostic 
blood tests for patients with UM, reducing the need for invasive biopsies of the eye.

Diagram showing key genetic transformation events and molecular classification of ocular melanoma.



29THE OPHTHALMIC RESEARCH INSTITUTE OF AUSTRALIA

PUBLICATIONS
Beasley A, Isaacs T, Khattak MA, Freeman JB, Allcock R, 
Chen FK, Pereira MR, Yau K, Bentel J, Vermeulen T, Calapre 
L, Millward M, Ziman MR, Gray ES. 2018. Clinical Application 
of Circulating Tumor Cells and Circulating Tumor DNA in 
Uveal Melanoma. Journal of Clinical Oncology - Precision 
Oncology doi:10.1200/po.17.00279:1-12. (PDF attached).

Beasley A, et al. Low Pass Whole Genome Sequencing as 
a Method of Determining Copy Number Variations in Uveal 
Melanoma Tissue Samples. Submitted to Ophthalmology.

Beasley A, et al. Future Perspectives of Uveal Melanoma 
Blood Based Biomarkers. In preparation.

CONFERENCE PRESENTATIONS
• Beasley A. Poster presentation at the 11th International 

Symposium on Minimal Residual Cancer. May 3rd-5th, 
2018, Montpellier, France.

• Gray E. Oral presentation at the Society for Melanoma 
Research Congress 2018, 24-27th October 2018, 
Manchester, UK. “Clinical Application of Circulating 
Tumor Cells and Circulating Tumor DNA in Uveal 
Melanoma”

• Gray E. Invited Speaker at the 1st Australasian Ocular 
Melanoma Summit 3-4th May 2019, Sydney, NSW. 
“Clinical Application of Circulating Tumor Cells and 
Circulating Tumor DNA in Uveal Melanoma”

MEDIA/PUBLICITY
• Simple test could reveal uveal melanoma risk http://

www.insightnews.com.au/Article3/1643/Simple-test-
could-reveal-uveal-melanoma-risk

• Blood test for deadly uveal cancer of the eye gives 
new hope to patients after ECU research http://www.
abc.net.au/news/2018-06-10/new-uveal-cancer-test-
gives-hope-to-sufferers-after- ecu-research/9848322
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ORIA GRANT
Project Title: A pre-clinical gene therapy study for Bietti crystalline dystrophy
Investigator: Thomas Edwards

With thanks to the generous support of a 2018 ORIA grant, my research group 
has generated robust proof-of-concept pre-clinical data in support of a retinal 
gene therapy strategy to treat an inherited retinal disease called Bietti crystalline 
dystrophy (BCD). We focused on BCD because it fulfils key criteria that make it an 
appealing target for gene augmentation: i) the causative CYP4V2 gene is small 
enough to package in an adenoassociated virus (AAV), ii) its classical fundus 
phenotype facilitates patient identification, iii) adult onset of vision loss mean a 
wide therapeutic window, and iv) its loss of gene function mechanism (autosomal 
recessive) is amenable to a gene augmentation strategy.

Validating an anti-CYP4V2 antibody and confirming AAV.CYP4V2 expression 
in cultured cells. 
Our group presented a poster at the Association for Research in Vision and 
Ophthalmology (ARVO) meeting in Vancouver earlier this year, which summarised 
our progress since 2018. We have successfully generated high titre virus (up to 
1.6 x 1013 vg/mL) with our custom designed AAV.CYP4V2 expression plasmid. 
We then optimised an anti-CYP4V2 monoclonal antibody for use in Western 
immunoblot and immunocytochemistry to demonstrated robust viral-mediated 
CYP4V2 expression in multiple cultured cell lines. For example, we have shown 
successful transduction in HEK293 cells, in cultured human fibroblasts derived 
from BCD patients and in wild-type human iPSC-derived RPE cells.

AAVV.CYP4V2 transduction of cultured human retinal explant
Our MD Research Student, Miss Monica Hu, spend her six-month project working 
on culturing human retinal explants that were then subjected to ex vivo gene 
therapy. Pieces of retinal tissue that would otherwise have been discarded 
during the course of routine retinal detachment repairs (in non-IRD patients) were 
provided by consenting participants. In addition to demonstrating preserved 
retinal architecture and cell survival after prolonged culture, Monica was able to 
show viral-mediated expression of both GFP and CYP4V2 after transduction with 
AAV.GFP or AAV.CYP4V2 respectively. These data further validated the efficacy 
of our virus to deliver its genetic payload to the target tissue.

Developing a CYP4V2 functional assay
The BCD gene product is a member of the cytochrome P450 enzyme family 
and has a key role in lipid metabolism in the retina and RPE. Using a non-specific 
assay of cytochrome P450 function, we have demonstrated functional gains 
in P4540 enzymatic activity in HEK293 cells and in cultured human fibroblasts 
derived from BCD patients. These data provide indirect evidence of enhanced 
CYP4V2 function in transduced cells compared to untreated controls.

FUTURE EXPERIMENTS
We have submitted for Animal Research Ethics Committee approval to complete 
an animal safety study and we have established a collaboration with partners 
at the University of Melbourne to develop a highly specific CYP4V2 functional 
assay.
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PUBLICATIONS ARISING
Our 12 months of pre-clinical data were presented at ARVO this year. Our 
MD Research Student received the best non-RANZCO trainee speaker 
award at the annual Melbourne Alumni Meeting and was also awarded a 
Victorian State Branch RANZCO research grant earlier this year. We have 
submitted three abstracts for the RANZCO annual scientific meeting later 
this year. We are also working on a manuscript comprising our work to 
date.

GRANT APPLICATIONS
The data generated throughout 2018 with the support of my ORIA grant 
enabled me to include compelling preliminary data in an NHMRC Ideas 
Grant to continue work on this project, which was submitted in May 
2019. Additionally, these data were used in a successful submission for a 
University of Melbourne salaried post to further support my research.

CONCLUSION
I would like to express my gratitude for the financial support I received 
from the ORIA in 2018. It came at a critical early stage and was integral to 
the establishment of my research programme.
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ORIA NEW INVESTIGATOR GRANT
Project Title: WA ATOM Extension Study: Atropine Treatment of Myopia
Chief Investigator: Dr Antony Clark

PROJECT NEED
Myopia (short-sightedness) causes blurred distance vision which can be treated by optical correction e.g 
glasses in the short term. However, it is not a benign disease and high levels of myopia carry an increased risk 
of potentially blinding eye diseases including retinal detachment, macular disease and glaucoma. Myopia is the 
epidemic of urbanisation of the 21st century in East Asia where up to 90% of school leavers are now myopic. In 
Western Australia the numbers of Australian-born children and adolescents developing myopia are lower but 
still significant and likely to increase. Low dose (0.01%) atropine eye drops (a non-specific muscarinic blocking 
agent commonly used to treat childhood amblyopia) have been shown to reduce the progression of childhood 
myopia in Singapore, however, there are no Australian studies to confirm this. The Western Australia Atropine 
for the Treatment of Myopia (WA-ATOM) study aims to evaluate the efficacy and safety of low-dose (0.01%) 
atropine in reducing myopia progression in an Australian context over 2 years.

PROJECT RESULTS
We have screened 238 children and recruited 132 children with progressive myopia and with an aim to recruit 
150 in total before closing enrolment. Recruitment has been challenging due to the widespread belief that low-
dose atropine is effective in slowing myopia which has led to many optometrists now offering this treatment 
to patients off-label. This has had a significant impact on our ability to recruit for the trial (patients don’t want 
the “risk” of receiving placebo). Over the last 6-months in particular referrals for participation in the trial have 
decreased significantly, despite concerted local advertising and recruitment drives. Despite this, we have nearly 
fully recruited albeit slower than expected, and expect a full 150 cohort by the 3rd or 4th quarter of 2019.

Recruitment as at June 1st 2019

Enrolled 
Participants

2 week f/u 6 month f/u 12 month f/u 18 month 
f/u

24 month f/u Adverse 
Events*

Lost to 
follow- up **

133 127 108 67 31 4 12

Analysis of the baseline 
characteristics of the study cohort 
is currently underway and we 
anticipate our first manuscript 
to be submitted for publication 
shortly after we are fully recruited. 
There are nearly 50% of the 
cohort who will have completed 
12 months of treatment, including 
nearly 20% who will have 
completed the full 2 years of the 
study.

Interim analysis for those who 
have reached 12 months follow-up 
will be commenced in early 2020.
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IMPLICATIONS FOR PRACTICE/SCIENCE
This pilot study will be the first to report on the response 
rates of myopic children to low dose atropine treatment 
living in Australia and is the first randomised clinical trial 
including Caucasian children. The outcomes of this study 
will inform guidelines for the use of low- dose atropine in 
Australian school children and its safety. Long term follow-
up of this cohort will be important in determining long term 
effectiveness of treatment.

PUBLICATIONS
None to date

BUDGET
Funds were sought to fund atropine eye drops for 2 
years in an additional 96 participants ($66,816 total cost) 
including $50,000 from ORIA.
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OUR 
PEOPLE

BOARD
Dr Fred Chen (until November 2018) 
Dr Clare Fraser* 
Dr Jennifer Fan Gaskin
Prof Mark Gillies
A/Prof Paul Healey 
Prof David Mackey
Prof Peter J McCluskey 
Dr John Males 
Prof Richard Mills
A/Prof Andrea Vincent* 
Prof Stephanie Watson
Dr Andrew White (until November 2018)
Dr George Kong 
Dr Chameen Samarawickrama
Prof Stuart Graham 
A/Prof Peter van Wijngaarden (from November 2018)  
A/Prof Alex Hewitt (from November 2018) 
Sam Fraser Bell (from November 2018) 
* nominee director

RESEARCH ADVISORY COMMITTEE
Dr Chandrakumar Balaratnasingham
A/Prof Kathryn Burdon
Prof Robert Casson
Dr Sing-Pey Chow
Prof Jamie Craig

Prof Nick Di Girolamo
Prof Helen Danesh-Meyer 
Dr Clare Fraser
A/Prof Adrian Fung
A/Prof Alex Hewitt
A/Prof Chris Layton
Prof David Mackey
A/Prof Andrea Vincent
Prof Stephanie Watson
A/Prof John Foster
Dr Fred Chen
Prof Sam Fraser-Bell
Dr Trevor Sherwin
Prof Justine Smith
A/Prof Ian Trounce
A/Prof Peter Van Wijngaarden
Dr Graham Wilson
Dr Tom Edwards
Dr Dana Robei
Dr Lyndell Lim
Dr Livia Carvalho
A/Prof Alice Pebay
Dr Carla Mellough
A/Prof Michele Madigan
Prof Damien Harkin
Dr Jennifer Fan Gaskin
Prof Jan Provis
Dr Svetlana Cherepanoff
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FINANCIAL STATEMENTS
In accordance with a resolution of the directors, the directors submit herewith the financial statements of The 
Ophthalmic Research Institute of Australia for the year ended on 30 June 2019 and report as follows:

1. MEETINGS OF DIRECTORS
During the financial year four meetings of directors were held. Attendances were:

 

Board Members Number Eligible to 
Attend

Number Attended

Prof Stephanie Watson, NSW – Chair 4 4
Prof Mark Gillies, NSW – Vice Chair 4 3
Prof Richard Mills, SA – Honorary Secretary 4 3
A/Prof Paul Healey, NSW – Honorary Treasurer 4 3
A/Prof Sam Fraser Bell, NSW – joined Nov 2018 2 2
Dr Fred Chen, WA – resigned November 2018 2 2
Dr Jennifer Fan Gaskin, VIC 4 4
A/Prof Clare Fraser, NSW 4 3
Prof Stuart Graham, NSW 4 3
Dr Alex Hewitt, TAS – joined Nov 2018 2 2
Dr George Kong, VIC 4 3
Prof David Mackey, WA 4 3
Prof Peter J McCluskey, NSW 4 1
Dr John Males, NSW 4 2
Dr Chameen Samarawickrama, NSW 4 3
A/Prof Andrea Vincent, New Zealand 4 4
Dr Andrew White, NSW – resigned November 2018 2 0
A/Prof Peter van Wijngaarden, VIC – joined Nov 2018 2 1

2. INDEMNIFYING OFFICER OR AUDITOR
The company has not during or since the financial year in respect of any person who is or has been an 
officer or auditor of the company or a related body corporate indemnified or made any relevant agreement 
for indemnifying against a liability incurred as an officer including costs and expenses in successfully 
defending legal proceedings or paid or agreed to pay a premium in respect of a contract of insurance 
against a liability incurred as an officer for the costs or expenses to defend legal proceedings.

3. PRINCIPAL ACTIVITIES
The principal activity of the company in the course of the financial period was to provide funds for 
ophthalmic research. There has been no significant change in the nature of this activity during that period.
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4. OPERATING RESULTS
(1) OPERATING REVENUE
Revenue is mainly derived from investing in shares and interest bearing securities.

2018/19

$

2017/18

$
Net dividend, interest and trust distribution income $ 709,988 $ 616,435
Less Expenses 75,185 64,123

$ 634,083 $ 552,312

 

(2) OPERATING SURPLUS
The surplus of the company before other comprehensive income for the year ended 30 June 2019 was
$788,679 (2018: $1,007,176). This amount is comprised of the following:

2018/19

$

2017/18

$
Trust Fund $ 790,719 $ 1,004,854
Administration (2,040) 2,322

$ 788,679 $ 1,007,176

Other comprehensive income before grants and Director of Research allocation amounted to a loss 
of $24,921 (2018: profit of $230,155) and included a gain on rearrangement of investments of $48,446 
(2018: gain of $701,208) and valuation loss on available-for-sale financial assets of $73,368 (2018: loss of 
$471,052).

5. REVIEW OF OPERATIONS
The surplus for the year was $788,679 compared to $1,007,176 in 2018. Distributions from legacies 
decreased to $0 from $364,361 in 2018. 

The administrative operations of the institute for the year resulted in a deficit of $2,040 compared with a 
surplus of $2,322 in 2018.

6. DIVIDENDS
The company’s Articles of Association preclude the payment of dividends to any of its members.

7. STATE OF AFFAIRS
There has been no significant change in the state of affairs of the company occurring during the year.

8. LIKELY DEVELOPMENTS
At the date of this report, there are no known unusual developments that will affect the results of the 
company’s operations in subsequent financial years.

9. SHARE OPTIONS
No share options were issued during the year.

10. DIRECTORS’ BENEFITS
With the exception of the grants made or allocated to Professor Stephanie Watson, Professor Alex Hewitt 
and Dr Fred Chan, no director of the company has since the end of the previous financial year received or 
become entitled to receive a benefit not disclosed in the accounts as directors’ emoluments by reason of a 
contract made by the company or a related corporation with the directors, or with a firm in which he or she 
has a substantial financial interest.
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STATEMENT OF FINANCIAL POSITION
FOR THE YEAR ENDED 30 JUNE 2019

NOTE 2018/19

$

2017/18

$
Current Assets
Cash and Cash Equivalents 3 1,425,028 1,217,979
Receivables 4 402,723 232,418
Investments 5 11,631,587 11,328,512

13,459,339 12,778,910
Non-Current Assets
Plant & Equipment 6 1,312 2,157
Total Assets 13,460,651 12,781,067
Current Liabilities
Payables 7 679,151 466,478
Provisions 8 - -

679,151 466,478
Net Assets 12,781,500 12,314,589
Equity
General Fund 13 (a) - -
Capital Funds
Research Fund 9 2,546,181 2,503,890
Settled Funds 10 472,556 472,556
Financial Assets Reserve 11 1,035,960 1,109,328
Capitalised Profit on Re-arrangement of 
Investments, Capital Distributions & Transfers

12 7,444,740 7,396,293

11,499,437 11,482,067
Retained Income- Available for grants 13 (b) 1,282,062 832,522
Total Equity 12,781,500 12,314,589

The accompanying Notes form part of these financial statements.
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TRUST FUND STATEMENT OF COMPREHENSIVE INCOME
FOR THE YEAR ENDED 30 JUNE 2019

NOTE 2018/19

$

2017/18

$
Income
Dividends received from:
Other Corporations 555,966 536,816
Adjustment for imputation credits - -
Total Dividends 555,966 536,816
Interest received from:
Other Entities 47,272 27,123
Trust distributions received from:
Other Entities 106,750 52,495
The Richard and Ina Humbly Foundation 30,190 37,064
ANZSRS ORIA Grant 50,000 50,000
Other Income from Escala 71,492 -

861,670 703,498
Legacies - Anselmi Estate

• Ivy May Stephenson

• Renensson Bequest

• The Estate of The Late Mary H Tilden

Sundry Income

-

4,235

-

4,586

359,775

 - 

1,118
Total Income for the Year 865,904 1,068,977
Expenses
Commission Paid 75,185 64,123

75,185 64,123
Surplus For The Year 790,719 1,004,854
Other Comprehensive Income
Valuation Gains/(Losses) on available-for-sale 
financial assets

(73,368) (471,052)

Profit/(Loss) on Re-arrangement of Investments  48,446 701,207
Total other comprehensive income (24,921) 230,155
Surplus for the year before allocation 765,798 1,235,009
Grants Allocated/made during the year 14 553,839 459,000
Allocation to Director of Research - Victoria 15 189,000 175,000

742,839 634,000
Total Comprehensive Income/(Loss) 22,958  601,009

Profit/(Loss) Attributable to Members of the Entity 47,880 370,854
Total Other Comprehensive Income/(Loss) 
Attributable to Members of the Entity

(24,921) 230,155

The accompanying Notes form part of these financial statements.
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ADMINISTRATION STATEMENT OF COMPREHENSIVE INCOME
FOR THE YEAR ENDED 30 JUNE 2019

NOTE 2018/19

$

2017/18

$
Income
Membership Subscriptions 154,206 154,416
Total Income 154,206 154,416
Expenses
Accountancy Fees - 19,214
Sundry Expenses  9,074 -
Auditors’ Remuneration 16 6,000 5,500
Admin Expenses 120,000 -
Bank Charges 120 120
Consulting Fees - -
Depreciation 845 1,562
General Expenses 99 3,501
IT & Webpage Expenses 3,150  866
Insurance 1,770 6,655
Printing & Stationery - 5,222
Staff Salaries - 38,372
Legal Fees -  2,405
Admin expenses – reimbursement to RANZCO - 63,226                           
Superannuation Contribution - 17,695
Salary Sacrificed Benefits - -
Provision Employee Benefits - (23,310)
Meeting and Travelling Expenses 15,189 11,064
Total Expenses   156,579 152,094
Surplus/(Deficit) For The Year 13(a) (2,040) 2,322                       
Other Comprehensive Income - -
Total Comprehensive Income (2,040) 2,322

The accompanying Notes form part of these financial statements.
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STATEMENT OF CASH FLOWS
FOR THE YEAR ENDED 30 JUNE 2019

NOTE 2018/19

$

2017/18

$
Cash Flows From Operating Activities
Receipts
Dividends Received 397,320 571,155
Interest Received 47,272 27,123
Trust Distributions 93,858 88,190
Legacies -  364,361
Other Revenue 75,727 1,118
RANZCO - Reimbursement of membership fees 321,296 -
Contributions from the Eye Surgeons’ Foundation
Contributions from ANZSRS, NSW Branch and Eye 
Surgery Foundation - 222,850
Payments
Commissions (75,185) (64,123)
Research Grants Paid (612,869) (609,452)
Payments to Director of Research - Victoria - (203,000)
Other (158,366) (122,848)
Net Cash (Used in)/Provided by Operating Activities 17 89,053 275,375

Cash Flows From Investing Activities
Proceeds from Re-arrangement of Investments 1,173,364 3,307,440
Payments for Property, Plant & Equipment - -
Payments for Investments (1,055,370)  (4,918,889)
Net Cash Used in Investing Activities 117,996 (1,611,449)
Net(Decrease)/Increase in Cash and Cash Equivalents 207,049 (1,336,074)
Cash and Cash Equivalents at 1 July 2018 1,217,979 2,554,053
Cash and cash equivalents at 30 June 2019 3 1,425,028 1,217,979

The accompanying Notes form part of these financial statements.
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1. STATEMENT OF ACCOUNTING POLICIES
The financial statements are for the Ophthalmic Research Institute of Australia, incorporated and 
domiciled in Australia. The Ophthalmic Research Institute of Australia is a company limited by guarantee.

(A) BASIS OF PREPARATION
The financial statements are general purpose financial statements that have been prepared in 
accordance with Australian Accounting Standards (including Australian Accounting Interpretations) 
and the Australian Charities and Not-for-profits Commission Act 2012.
The accounting policies set out below have been consistently applied to all years presented, 
unless otherwise stated. The financial report has been prepared on an accruals basis and is based 
on historical costs and does not take into account changing money values or, except where stated, 
current valuations of non-current assets. Cost is based on the fair values of the consideration given 
in exchange for assets.
The following is a summary of the significant accounting policies adopted by the company in the 
preparation of the financial report.

(B) INCOME TAX
The company is an approved research institute and is exempt from income tax.

(C) TRANSFERS TO CAPITAL FUNDS
(i) Capital profits and losses on disposal of investments & capital distributions.

Realised capital profits and losses on disposal of investments are brought to account in the 
trust fund as profit/ (loss) on rearrangement of investments, however, these amounts are 
transferred to capital funds and do not form part of retained income available for grants.

Capital Distributions and special dividends together with associated imputation credits 
recognised in the statement of comprehensive income are also transferred to the capital fund 
and do not form part of retained income available for grants.

(ii) General Research Capital Fund
Ten percent of the net surplus of the General Fund including imputation credits are transferred 
to the General Research Capital Fund this financial year.

(iii) Allocation of Income to Each Fund
During the year ended 30 June 1993, the investments of the company were separated into 
the D.W. Research Fund and the General Fund in the ratio of 72% and 28% respectively. As the 
flow of investment and donation income to and from the two funds does not occur in the same 
proportion, the ratio of the D.W. Research Fund and the General Fund is no longer at 72% and 
28%.
Income from the General Fund which comprises of all funds except the D.W. Research Fund, is 
allocated as follows:

Research Fund 10.0%
Esme Anderson 51.4%
G.J.Williams 8.9%
B. Mitchell 8.9%
Dame Ida Mann 12.5%
R. & L. Lowe Research  8.3%

If and when further donations are received by specific fund(s) the allocation of future income will be 
distributed to each fund in accordance with its revised proportion to the General Fund.
Fifty percent of the income derived from the D.W. Research Fund and its investments is allocated to 
the Director of Research Victoria.
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(D) CASH AND CASH EQUIVALENTS
For the purpose of the statement of cash flows, cash and cash equivalents include cash on hand and at 
call deposits with banks.

(E) INVESTMENTS
Investments are carried at fair value. Changes in fair value will be held in an equity reserve until the 
asset is disposed, at which time the changes in fair value will be brought to account through the 
statement of comprehensive income.

(F) REVENUE
Interest and dividends are recognised when received.
Grants, donations and distributions income are recognised when received..

(G) GOODS AND SERVICES TAX (GST)
All revenue, expenses and assets are recognised net of the amount of goods and services tax (GST), 
except where the amount of GST incurred is not recoverable from the Australian Tax Office. In these 
circumstances the GST is recognised as part of the cost of acquisition of the asset or as part of an item 
of the expense.

Receivables and payables in the statement of financial position are shown inclusive of GST.

(H) FINANCIAL INSTRUMENTS
Recognition and Initial Measurement
Investments and other financial assets are initially measured at fair value. Transaction costs   are 
included as part of the initial measurement, except for financial assets at fair value through profit or 
loss. Such assets are subsequently measured at either amortised cost or fair value depending on their 
classification. Classification is determined based on both the business model within which such assets 
are held and the contractual cash flow characteristics of the financial asset unless, an accounting 
mismatch is being avoided.
Financial assets are derecognised when the rights to receive cash flows have expired or have been 
transferred and the consolidated entity has transferred substantially all the risks and rewards of 
ownership. When there is no reasonable expectation of recovering part or all of a financial asset, it’s 
carrying value is written off.
Financial assets at fair value through other comprehensive income include equity investments which 
the Company intends to hold for the foreseeable future and has irrevocably elected to classify them as 
such upon initial recognition.

(I)  IMPAIRMENT OF ASSETS
The company recognises a loss allowance for expected credit losses on financial assets which 
are either measured at amortised cost or fair value through other comprehensive income. 
The measurement of the loss allowance depends upon the company’s assessment at the end 
of each reporting period as to whether the financial instrument’s credit risk has increased 
significantly since initial recognition, based on reasonable and supportable information that is 
available, without undue cost or effort to obtain.
Where there has not been a significant increase in exposure to credit risk since initial 
recognition, a 12-month expected credit loss allowance is estimated. This represents a portion 
of the asset’s lifetime expected credit losses that is attributable to a default event that is 
possible within the next 12 months. Where a financial asset has become credit impaired or 
where it is determined that credit risk has increased significantly, the loss allowance is based 
on the asset’s lifetime expected credit losses. The amount of expected credit loss recognised 
is measured on the basis of the probability weighted present value of anticipated cash 
shortfalls over the life of the instrument discounted at the original effective interest rate.
For financial assets measured at fair value through other comprehensive income, the loss 
allowance is recognised within other comprehensive income. In all other cases, the loss 
allowance is recognised in profit or loss.
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(J) NEW, REVISED OR AMENDING ACCOUNTING STANDARDS AND 
INTERPRETATIONS ADOPTED
The company has adopted all of the new, revised or amending Accounting Standards 
and Interpretations issued by the Australian Accounting Standards Board (‘AASB’) that are 
mandatory for the current reporting period. The adoption of these new Accounting Standards 
and Interpretations had no impact on the financial performance or position of the company, as 
described below.
The following Accounting Standards and Interpretations are most relevant for the Company:
AASB 9 Financial Instruments
The company has adopted AASB 9 from 1 July 2018. The standard introduced new 
classification and measurement models for financial assets. A financial asset shall be 
measured at amortised cost if it is held within a business model whose objective is to hold 
assets in order to collect contractual cash flows which arise on specified dates and that are 
solely principal and interest.
All other financial assets are classified and measured at fair value through profit or loss unless 
the entity makes an irrevocable election on initial recognition to present gains and losses on 
equity instruments (that are not held-for-trading or contingent consideration recognised in a 
business combination) in other comprehensive income (‘OCI’). Despite these requirements, a 
financial asset may be irrevocably designated as measured at fair value through profit or loss 
to reduce the effect of, or eliminate, an accounting mismatch.

(K) NEW STANDARDS AND INTERPRETATIONS NOT YET ADOPTED
New Accounting Standards for Application in Future Periods
AASB 16: Leases (applicable to annual reporting periods beginning on or after 1 January 2019).
The Entity has chosen not to early-adopt AASB 16. However, the Entity has conducted a 
preliminary assessment of the impact of this new Standard and concluded that there will be no 
impact on the financial statements, as the Entity does not have any leases.
AASB 1058: Income of Not-for-Profit Entities (applicable to annual reporting periods beginning 
on or after 1 January 2019) and AASB 15: Revenue from Contracts with Customers (applicable 
to annual reporting periods beginning on or after 1 January 2019).
As at the reporting date, the directors have concluded that the impact of AASB 1058 and AASB 
15 on the financial statements would not be material.
The Entity has chosen not to early-adopt AASB 1058 and AASB 15 and the extent of their 
impact has not yet been determined.



Creditors and Accruals (4,719) (523)
Grants Payable 319,870 292,001
Director of Research - Victoria (refer note 15) 364,000 175,000

679,151 466,478

Reconciliation
Reconciliation of the carrying amount of plant and 
equipment at the beginning and end of the current & 
previous financial year:
Carrying amount at beginning of year 2,157 3,720
Additions - -
Disposal of Equipment - -
Less: Depreciation expense (845) (1,562)
Carrying amount at end of year 1,312 2,157

7. PAYABLES

NOTE 2018/19

$

2017/18

$
General Account 702,026 793,734

D.W. Research Fund Account 723,002 424,245
1,425,028 1,217,979

Sundry Debtors 402,723 232,418
402,723 232,418

Shares in Listed Corporations & Other Securities 11,631,587 11,328,512
Total Available-for-sale Financial Assets 11,631,587 11,328,512
Total Investments 11,631,587 11,328,512

Office Equipment - at cost 13,151 13,151
Less: Accumulated Depreciation (11,838) (10,993)

1,312 2,157

4. RECEIVABLES

5. INVESTMENTS

6. PLANT AND EQUIPMENT

2. MEMBERS’ GUARANTEE
If the company is wound up the Memorandum of Association states that each member is required to 
contribute a maximum of $10.00 each towards meeting any outstanding obligations of the company.

3. CASH AND CASH EQUIVALENTS
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Employee Benefits - -

NOTE 2018/19

$

2017/18

$

Anselmi Estate
Balance 1 July 2018 290,979 290,979
Allocation during year - -
Transfer during year - -
Balance 30 June 2019 290,979 290,979

Ivy May Stephenson Estate
Balance 1 July 2018 30,376 30,376
Allocation during year - -
Transfer during year - -
Balance 30 June 2019 30,376 30,376
TOTAL 2,546,319 2,503,890

General
Balance 1 July 2018 2,182,535 2,116,828
Allocation to Capital:
- 10% Surplus & Imputation Credits & Other Legacies 42,429 65,707
- Capitalised Bequests - -
Transfer from Capital:
- Amount transferred to Income - -

Balance 30 June 2019 2,224,964 2,182,535

8. PROVISIONS

9. RESEARCH CAPITAL FUND

D.W. Research Funds 200,000 200,000
Esme Anderson 124,326 124,326
G.J. Williams 25,500 25,500
B. Mitchell 26,023 26,023
Dame Ida Mann (Est. 31/03/84) 56,707 56,707
Ronald & Lois Lowe 40,000 40,000

472,556 472,556

10. SETTLED FUNDS

11. FINANCIAL ASSETS RESERVE

Balance 1 July 2018 1,109,328 1,580,380
Revaluation increment/(decrement) (73,368)  (471,052)
Balance 30 June 2019 1,035,960 1,109,328

Financial assets reserve records unrealised gains on revaluation of financial assets to fair value.
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Balance 
30/06/18

$

Allocation of Realised Profit/
(Loss) on Rearrangement 
of Investments & Capital 
distributions &Transfers 

$

Balance 
30/06/19

$
Research Fund
General 152,945 4,012 156,957
Anselmi Estate 54,783 1,437 56,220
Ivy May Stephenson 141 4 145
D.W. Research Funds 5,321,270 (6,078) 5,315,192

Esme Anderson 1,076,437 28,026 1,104,463
G.J. Williams 185,098 4,853 189,950
B. Mitchell 183,161 4,853 188,014
Dame Ida Mann 258,493 6,816 265,309
Ronald & Lois Lowe 163,964 4,526 168,490

7,396,293 48,447 7,444,740

NOTE 2018/19

$

2017/18

$
(a) Administration
Accumulated Deficits -
Total Comprehensive Income (2,040) 2,322
Total available for appropriation (2,040) 2,322
Aggregate of amounts transferred from 
Administration  13 (a) 2,040 (2,322)
Accumulated Deficits - 30 June 2019 - -

(b) Trust Fund
Retained income 832,522 525,053
Total Comprehensive Income 47,880 370,854
Total available for appropriation 880,402 895,907           

Aggregate of amounts transferred to General/
Capital Funds
Administration 13 (b) (2,040) 2,322
Research Trust (42,290)  (65,707)
Retained income - 30 June 2019 836,071 832,522

13. ACCUMULATED FUNDS

12. CAPITALISED PROFIT ON RE-ARRANGEMENT OF INVESTMENTS, CAPITAL 
DISTRIBUTIONS & TRANSFERS
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2018/19

$

2017/18

$
Prof Alex Hewitt* 49,846
Dr Fred Chen* 50,000 
Dr GueiSheung Liu 49,920
Dr Mark Hassell 49,879
Prof Justine Smith 49,954
Dr Yuyi You 45,380
Dr Stuart Keel 49,617
Dr Nilisha Fernando 49,977
Dr Elaine Chong 48,899
Prof Stephanie Watson* 50,000
Dr Vivek Gupta 49,967
Prof Robert Casson 49,800
Weng Onn Chan 47,500
Dr Isabel L Sanchez & A/Prof Ian Trounce 43,500
Dr Thomas Edwards & Doron Hickey 49,500
Dr Raymond Wong & Dr Samuel Lukowski 50,000

Dr Anthony Clark 50,000
Prof David Mackey*& Ms Lisa Kearns 49,500
Dr Flora Hui 46,500
Prof N Di Girolamo 49,500
Prof Robyn Jamieson, D Leszek Lisowski, A/Prof John Grigg,  
A/Prof Ulrike Grunert, A/Prof Michele Madigan

50,000

Prof Jamie Craig, Dr Mona Awadalla & A/Prof John Landers 47,500
Dr Elin Gray, Dr Tim Isaacs & Prof Mel Ziman 49,500
Dr Yu Xiang George Kong* 48,500
Dr Weiyong Shen & Prof Mark Gillies* 50,000
Sub total 640,739 584,000

14. GRANTS ALLOCATED / MADE DURING THE YEAR

Deduct contributions from:
Other Grants Received                                                                                                            11,900 -
Eye Surgeons Foundation (Formerly RANZCO Eye Foundation) - 50,000
RANZCO NSW Branch 50,000 75,000
Grant from RANZCO 25,000 -

Sub total 86,900 125,000
Net 553,839 459,000

* Grant received by director



51THE OPHTHALMIC RESEARCH INSTITUTE OF AUSTRALIA

2018/19

$

2017/18

$
Balance as at 1 July 2018 175,000 203,000
Interest for the year - 1,557
Allocation for year 189,000 175,000

364,000 379,557
Payment made to Director of Research 204,557
Balance as at 30 June 2019 364,000 175,000

15. FUNDS ALLOCATED TO DIRECTOR OF OPHTHALMIC RESEARCH - VICTORIA

16. AUDITORS REMUNERATION

17. RECONCILIATION OF NET CASH PROVIDED BY OPERATING ACTIVITIES TO 
RESULTS FOR YEAR

Financial Statements - Audit Service 6,000 5,550
Other services -

6,000 5,550

Net Surplus/(Deficit)
- Trust Fund 22,958 601,009
- Administration (2,040) 2,322

20,918 603,331
Depreciation 845 1,562
Disposal of Equipment - -
Provision for Employee Benefits -  (23,310)
Transfer from Capital to Contribute Towards Grants - -
(Increase)/Decrease in Receivables (170,305) (51,895)
Increase/(Decrease) in Creditors and Accrued Expenses (4,196) (18,555)
Increase/(Decrease) in Grants Payable 27,869 22,397
Increase/(Decrease) in allocation to Director of Research - Victoria 189,000 (28,000)
Valuation (Gains)/Losses on available-for-sale financial assets 73,368  471,053
(Profit)/Loss on Rearrangement of Investments (48,446) (701,207)
Net Cash Provided by /(used in) Operating Activities 89,053 275,375
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18. DISCLOSURES ON DIRECTORS AND OTHER KEY MANAGEMENT PERSONNEL 
DIRECTORS
The following directors received grants during the year. These are detailed at note 14. 
Dr Fred Chan, WA
Professor Stephanie Watson, NSW 
Professor Alex Hewitt, TAS
The names of the directors who have held office during the financial year are:
Prof Stephanie Watson, NSW – Chair 
Prof Mark Gillies, NSW – Vice Chair
Prof Richard Mills, SA – Honorary Secretary 
A/Prof Paul Healey, NSW – Honorary Treasurer 
Dr Jennifer Fan Gaskin, VIC
A/Prof Clare Fraser, NSW
Prof Stuart Graham, NSW
Dr George Kong, VIC – joined October 2017 
Prof David Mackey, WA
Prof Peter J McCluskey, NSW
Dr John Males, NSW
Dr Chameen Samarawickrama, NSW – joined October 2017
A/Prof Andrea Vincent, New Zealand 
A/Prof Peter Van Wijingaarden,VIC
A/Prof Sam Fraser Bell, NSW
Professor Alex Hewitt, TAS

KEY MANAGEMENT PERSONNEL
Key management personnel are those persons having authority and responsibility for planning, directing 
and controlling the activities of the entity, directly or indirectly, including any director (whether executive 
or otherwise) of that entity. Control is the power to govern the financial and operating policies of an entity 
so as to obtain benefits from its activities.

KEY MANAGEMENT PERSONNEL COMPENSATION
Key Management Personnel has been taken to comprise the directors and one member of the executive 
management responsible for the day to day financial and operational management of the entity.

2018/19

$

2017/18

$
(a) Short-term employee benefits 38,372
(b) Post-employment benefits 17,695
(c) Other long-term benefits -
(d) Termination benefits -
(e) Share-based payment -

56,067
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19. FINANCIAL INSTRUMENTS
(A) FINANCIAL RISK MANAGEMENT POLICIES

The entity’s financial instruments consist mainly of deposits with banks, local money market 
instruments, short- term investments, accounts receivable and payable.

The entity does not have any derivative instruments at 30 June 2019.

(i) Treasury Risk Management

An investment committee consisting of Board members of the entity meet on a regular basis 
to analyse financial risk exposure and to evaluate treasury management strategies in the 
context of the most recent economic conditions and forecasts.
The committee’s overall risk management strategy seeks to assist the entity in meeting its 
financial targets, whilst minimizing potential adverse effects on financial performance.
Risk management policies are approved and reviewed by the Board on a regular basis. These 
include credit risk policies and future cash flow requirements.

(ii) Financial Exposures and Management Risk

The main risks the entity is exposed to through its financial instruments are interest rate risk, 
liquidity risk and credit risk.

Interest rate risk
Interest rate risk is managed with a mixture of fixed and floating rates on investments.

Foreign currency risk
The entity is not exposed to fluctuations in foreign currencies.

Liquidity risk
The entity manages liquidity risk by monitoring forecast cash flows.

Credit risk
The maximum exposure to credit risk, excluding the value of any collateral or other security, at 
balance date to recognised financial assets, is the carrying amount, net of any provisions for 
impairment of those assets, as disclosed in the statement of financial position and notes to the 
financial statements.

The entity does not have any material credit risk exposure to any single receivable or group of 
receivables under financial instruments entered into by the entity.

Price risk
The group is not exposed to any material commodity price risk.
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(C) NET FAIR VALUES
The net fair values of listed investments have been valued at the quoted market bid price at 
balance date. For other assets and other liabilities the net fair value approximates their carrying 
value. No financial assets and financial liabilities are readily traded on organised markets in 
standardised form other than listed investments.

The aggregate net fair values and carrying amounts of financial assets and financial liabilities are 
disclosed in the statement of financial position and in the notes to and forming part of the financial 
statements.

(D) SENSITIVITY ANALYSIS
Interest Rate Risk
The entity has performed a sensitivity analysis relating to its exposure to interest rate risk at 
balance date. This sensitivity analysis demonstrates the effect on the current year results and 
equity which could result from a change in this risk.

Interest Rate Sensitivity Analysis:
At 30 June 2019, the effect on profit and equity as a result of changes in the interest rate, with all 
other variables remaining constant, would be as follows:

2018/19 Carrying 
Amount Interest Rate Risk

$ -1% Profit +1% Profit -1% Equity +1% Equity
Financial Assets
Cash and Cash Equivalents 1,425,028 (14,250) 14,250 (14,250) 14,250
2017/18 Carrying 

Amount Interest Rate Risk

$ -1% Profit +1% Profit -1% Equity +1% Equity
Financial Assets
Cash and Cash Equivalents 1,217,979 (12,178) 12,178 (12,178) 12,178
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Note Level 1

$

Level 2

$

Level 3

$

Total

$
30 June 2019
Assets
Listed securities 5 11,631,587 - - 11,631,587
Net fair value 11,631,587 - - 11,631,587

30 June 2018
Assets
Listed securities 5 11,328,512 - - 11,328,512
Net fair value 11,328,512 - - 11,328,512

20. FAIR VALUE MEASUREMENTS
Financial assets and financial liabilities measured at fair value in the statement of financial position 
are grouped into three Levels of a fair value hierarchy. The three Levels are defined based on the 
observability of significant inputs to the measurement, as follows:
Level 1: quoted prices (unadjusted) in active markets for identical assets or liabilities;
Level 2: inputs other than quoted prices included within Level 1 that are observable for the asset or 
liability, either directly or indirectly;
Level 3: unobservable inputs for the asset or liability.
The following table shows the Levels within the hierarchy of financial assets and liabilities measured at 
fair value on a recurring basis at 30 June 2019 and 30 June 2018:

There were no transfers between Level 1 and Level 2 for assets measured at fair value during 2019 or 
2018.

Listed Securities
Fair values have been determined by reference to their quoted bid prices at the reporting date.

21. BENEFICIARY ENTITLEMENT
The company is a beneficiary of The Richard & Ina Humbley Foundation and has an entitlement to income 
from the foundation to be used for grants in support of research conducted into macular degeneration.
The company accounts for this income on a cash basis.
The income received for the year ended 30 June 2019 from the foundation was $30,190.
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DIRECTORS’ DECLARATION
The directors of the company declare that: 

1. the financial statements and notes as set out on pages 10-30:
(a) comply with Accounting Standards and Australian Charities and Not-for-profits Commission Act 2012; and
(b) give a true and fair view of the financial position as at 30 June 2019 and performance for the year ended

on that date of the company.
2. In the directors' opinion there are reasonable grounds to believe that the company will be able to pay its debts

as and when they become due and payable.

The declaration is made in accordance with a resolution of the board of 
Directors. On behalf of the Board. 

Professor Stephanie Watson 
Director 

Sydney, this 7th day of Nov 2019 

■ 2018/19 ANNUAL

Associate Professor Paul Healey 
Director 
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AUDITORS’ REPORT
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