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Welcome
“It’s unbelievable that such a small nation is doing world-leading research
into conditions causing sight loss. Money raised in communities around
Ireland is funding research which is having a worldwide impact. It really
says everything about the organisation.”
Paralympian Peter Ryan, Retina 2016 Speaker
Dear Delegate,
Peter spoke these words at our 2016 conference and it
particularly resonated with our audience. These words truly
capture the essence of Retina, our annual event and the impact
of the work of Fighting Blindness and its influence both in
Ireland and internationally.
On behalf of Fighting Blindness I am delighted and honoured
to welcome you to Retina 2017, now in its 18th year. I was
fortunate last year to experience my first Retina conference as
Kevin Whelan,
CEO of Fighting Blindness. I was so impressed by the calibre
Fighting Blindness CEO
and standing of the speakers from the international science
community. Equally their description of the conference as a must in their calendar
spoke volumes for the organising committee and the executive of Fighting Blindness.
This fact was further evidenced by the level of participation of those living with sight
loss and their families during the conference and particularly Public Engagement
Day.
This year promises to be another great mix of cutting edge research developments
and sharing of personal journeys of sight loss. As an organisation, the conference
will help re-invigorate our commitment to prioritise further investment by Fighting
Blindness in research and reconnect us with those whom we strive to serve.
This conference couldn’t happen without the goodwill of contributors whose
passion for advancing treatments will be evidenced in the presentations and the
consultations you will experience. Furthermore, the sponsors of our event are critical
to it happening and for this we thank them sincerely.
Finally and most importantly we thank our patient members who have entrusted
Fighting Blindness to be their collective voice to ensure advancement of treatment
and cures and equity of access to those therapies.
Thank you for continuing our journey together and let our wish for this conference
be that it serves as further evidence that our goals will be achieved in a true spirit of
partnership, consultation and collaboration.
Warm regards,
Kevin Whelan
CEO, Fighting Blindness
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Welcome to Retina 2017
Fighting Blindness is committed to promoting and funding
research. Once again, Friday’s scientific programme
concentrates both on expanding our basic understanding of
vision and on describing practical translational research that
we hope will lead us toward effective treatments for retinal
degenerations. Over the years, we have been fortunate to
attract scientists in vision research from both sides of the
Prof Brendan Buckley,
Atlantic to our annual meetings. Their names read like a Who’s Chairperson
Who of excellence and 2017 is no different. We are very
grateful to our distinguished speakers this year, coming from Italy, Switzerland, the UK,
and Canada, as well as from both coasts and the centre of the US.
Two of the speakers during the Scientific Programme emphasise to us that the science
we pursue is ultimately to help fight blindness in real people. Both Sinead Kane and
Angela Ginnell are extraordinary and inspirational women who refuse to accept defeat
by sight loss. They challenge us to think harder, work harder and discover faster in
reaching our goals of effective treatment for vision loss.
Fighting Blindness is committed to Support and to Empower. Saturday’s Public
Engagement Day combines outreach in education, advocacy and support. It shows
that life with sight loss is not to exist in some kind of limbo while hoping that a cure is
developed in time, but that a holistic approach can enrich life in many ways.
It is a privilege for those of us who form the Board of Directors, sighted and sight
impaired, to serve this community, which never fails to inspire and spur us onwards.

Prof Brendan Buckley
Chairperson

Join the Conversation!
Retina 2017 wants to hear from you - tweet,
follow, share @fightngblindnes #RetinaDublin
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Retina 2017 Speakers

Prof Alberto Auricchio

Frederico II University / Telethon
Institute of Genetics and
Medicine (TIGEM), Italy

Prof Brian Vohnsen

University College Dublin,
Ireland

Prof Gregory S Hageman

University of Utah, USA

Dr Elise Héon

University of Toronto / The
Hospital for Sick Children, Canada

Prof Artur V Cideciyan,

Scheie Eye Institute, University of
Pennsylvania, USA

Prof Stephen E Moss

University College London
Institute of Ophthalmology, UK
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Retina 2017 Speakers

Prof Michel Michaelides

University College London
Institute of Ophthalmology /
Moorfields Eye Hospital, UK

Prof Dennis Clegg

University of California, Santa
Barbara, USA

Dr Mariya Moosajee

Moorfields Eye Hospital,
Great Ormond Street Hospital for
Children, and University College
London Institute of Ophthalmology,
UK

Prof Marc D de Smet

Preceyes / University of Leiden,
The Netherlands

Ms Avril Daly

CEO, Retina International
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Retina Conference Story
The Retina Conference is an annual event organised by Irish patient-led charity
Fighting Blindness. Initially starting out in 2000 as the ‘All-Ireland Retinal Researchers
Network (AIRRN) Meeting”, it has grown from strength to strength over the last 17
years into what is now an internationally renowned three-day event. This year, Retina
2017 will see more than 400 people attend at least one element of the conference
with representatives from every stakeholder group present including clinicians,
scientists, patient advocates, industry, regulators and government.
The first day of Retina 2017 encompasses an engaging clinical trials roundtable
discussion, with a focus on diseases of the retina. Now in its fifth year, this valuable
dimension aims to explore some of the roadblocks that face the development of
clinical trials and that may ultimately influence their success.
The Scientific Programme brings together eminent figures in the global effort to find
treatments and cures for conditions causing sight loss. World-leading scientists
and clinicians present recent updates in areas of retinal gene discovery, disease
mechanisms, translational studies, therapeutics and clinical applications. This event
also facilitates networking between Irish and international colleagues, leading to
future collaborations and catalysing the next generation of vision research.
In 2011 the Retina conference was expanded to include a Public Engagement Day.
Held on the third and final day of the conference, people and families affected by
sight loss are invited to attend and learn about developments in research, supports
available and the importance of patient advocacy. This element provides a unique
opportunity for the general public to engage with leading clinicians and researchers
and learn more about their condition and the research that is aiming to find therapies
to treat it.
Fighting Blindness would like to welcome all delegates to Retina 2017.
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Remarkable progress has been made in the quest for treatments for retinal dystrophies
and many promising therapies are now at the translational and clinical stages of
research. During Retina 2017, Fighting Blindness will hold a multi-stakeholder
workshop.
Session 1: Chair: Prof Brendan Buckley, Chair of Fighting Blindness
2.30pm

“Access for patients in Ireland to the forefront of new treatments 		
through clinical trials”
We are now approaching an era where clinical trials with potential
treatments for retinal degenerations are on the horizon. An ambition of 		
Fighting Blindness is to ensure that Ireland and ultimately patients are best
placed to benefit from these approaching developments.
Fighting Blindness continues to solidify their commitment to facilitate a 		
meeting of minds between industry, the clinical community, academia 		
and patients. Taking place on World Sight Day, Fighting Blindness will host
a multi-stakeholder roundtable on the management of clinical trials at both
a national and an international level. Embedding the patient perspective 		
at the heart of this discussion, the group will explore the challenges 		
faced when conducting clinical trials and how best to navigate them. 		
Investigators from both pharmaceutical and academic-led trials, 			
regulators, clinicians and representatives from the National Clinical 		
Research Network will share their experiences of topics such as trial 		
sponsorship, infrastructure and design.
A full report from the 2016 roundtable discussion entitled ‘Bridging the gap
between the bench and the bed’ can be found at www.Retina.ie
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PROGRAMME

Retina 2017 Workshop Programme:
Thursday, October 12 (World Sight Day)

PROGRAMME

Retina 2017 Scientific Programme:
Friday, October 13
7:45am

Early Registration and Poster Set Up

8am– 9am

Breakfast Briefing for Young Researchers and Clinical Trainees
Prof Robin Ali, University College London, UK
Tips on Writing Grant Applications
Prof Joseph Carroll, Medical College of Wisconsin, US
Networking in Science
Prof Alberto Auricchio, Frederico II University / TIGEM, Italy
Getting published
Prof Michel Michaelides, Moorefields Eye Hospital, London, US
Connecting clinical practice with research as a clinician-scientist
Ms Siobhan Gaynor, Spark Therapeutics
Industry and Academic Research and Development, Collaborations,
Best Practice and Pros and Cons

8.30am

Registration and Poster set up

Opening Address
9.00am

Kevin Whelan, CEO of Fighting Blindness

9.10am

Prof Brendan Buckley, Chair of Fighting Blindness

9.20am

Loretto Callaghan, Managing Director, Novartis Ireland

Session 1: Chair: Professor Joseph Carroll, Medical College of Wisconsin, USA
9.30am

Prof Alberto Auricchio, Frederico II University / TIGEM, Italy
“Expanding AAV Transfer Capacity in the Retina”

10.00am

Prof Brian Vohnsen, University College Dublin
“Understanding Photoreceptor Directionality and its Role in Vision”

Chair: Professor John Flannery, University of California, USA
10.30am
		“Young Investigators Data Blitz”
Poster 1: Target 5000: Targeted Sequencing of Patients with Inherited 		
Retinal Degenerations in Ireland
Adrian Dockery, Trinity College Dublin, Ireland
				
Poster 7: Fenofibrate diet ameliorates combined hyperglycaemic & 		
		lipoprotein-mediated damage in diabetic retinopathy
Anna R. Connell, Queen’s University Belfast, United Kingdom
Poster 12: Progesterone is neuroprotective in the retina by regulating 		
microglia-Muller glia crosstalk
Sarah L. Roche, University College Cork, Ireland
Poster 20: Investigation into the underlying aetiology of a visual function
		defect in a zebrafish model of von-Hippel Lindau disease
Rebecca Ward, University College Dublin, Ireland
Poster 23: Investigation into the anti-angiogenic activity of vitamin D and
		biochemical induced responses in the eye
Stephanie Merrigan, University College Dublin, Ireland
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Coffee Break & Poster viewing / judging

Session 2: Chair: Ms Giuliana Silvestri, Belfast Health and Social Care Trust
11.45am

Prof Gregory S Hageman, University of Utah, USA
“Toward the Development of Gene-directed Therapeutics Targeting Age-		
related Macular Degeneration & Its Co-segregating Diseases: A New Era”
		
12.15pm
Dr Elise Héon, University of Toronto / The Hospital for Sick Children, Canada
		
“Retinal Degeneration; what is the diagnosis and its implications”

12.45pm

Sinead Kane, Fighting Blindness ambassador

1.00pm

Lunch & Poster viewing

Session 3: Chair: Prof Breandán Kennedy, University College Dublin
2.00pm
Prof Artur Cideciyan, Scheie Eye Institute, University of Pennsylvania, USA
		
“LCA Caused by the Intronic Mutation in CEP290: Human Phenotype and 		
Prospects for Therapy”
2.30pm
Prof Stephen E Moss, UCL Institute of Ophthalmology, UK
		
“Development and Pre-clinical Testing of Magacizumab, a Novel 			
		
Anti-angiogenic Monoclonal Antibody with Applications in Retinal Vascular
		Disease”
3.00pm

Prof Michel Michaelides, UCL Institute of Ophthalmology and Moorfields
Eye Hospital, UK
“The Cone Dysfunction Syndromes – Clinical Features, Molecular Genetics,
		Deep Phenotyping and Intervention”
3.30pm

Angela Ginnell, Fighting Blindness ambassador

3.45pm

Coffee Break & Poster Viewing / Judging
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PROGRAMME

11.15am

PROGRAMME

Session 4: Chair: Mr David Keegan, Mater Misericordiae University Hospital, Dublin
4.15pm

Prof Dennis Clegg, University of California, Santa Barbara, USA
“Vision for the Future: Development of a Stem Cell-Based Therapy for Age
		Related Macular Degeneration”
4.45pm

Dr Mariya Moosajee, Moorfields Eye Hospital, Great Ormond Street 		
Hospital for Children, and UCL Institute of Ophthalmology, UK
“Translating science to medicine: Nonsense suppression therapy for the 		
treatment of inherited retinal disease”

5.15pm

Prof Marc D de Smet, Preceyes / University of Leiden, The Netherlands 		
“Robotics – Changing Seats – the Actor as a Conductor”

Closing Address
5.45pm

Ms Avril Daly, CEO of Retina International
“European Reference Networks for Rare Eye Disease”

6.00pm

Prof Brendan Buckley, Chair of Fighting Blindness

6.15pm

Evening Reception

6.30pm

Young Investigators Award
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PROGRAMME
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PROGRAMME

Retina 2017 Public Engagement Day Programme:
Saturday, October 14
9.30am

Registration

Welcome & Introduction
10.30am

Kevin Whelan, CEO of Fighting Blindness

10.40am

Piano Recital by Orla O’Sullivan

Session 1: Cure
11.00am

Dr Elise Héon, University of Toronto / The Hospital for Sick Children, 		
Canada
		“I have retinal degeneration, now what?”
11.45am

Target 5000

Concurrent Sessions:
		
12.00pm
Condition Specific Breakout Sessions
		
Group 1:
Retinitis Pigmentosa (RP), Usher Syndrome,
Choroideremia, Leber Congenital
Amaurosis (LCA)
12.00pm

Lunch (Groups 2-5)

1.00pm

Condition Specific Breakout Sessions

Group 2:

Age-related Macular Degeneration (AMD),
Diabetic Retinopathy

Group 3:

Stargardt disease, Cone Rod Dystrophy,
Achromaptosia

Group 4:

Retinal Detachment, Retinal Injury,
Cataracts

Group 5:

Leber Hereditary Optic Neuropathy (LHON)

1.00pm

Lunch (Group 1)
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Session 2: Support
2.15pm
Retina International Genetic Testing Toolkit
			
2.30pm

John Delany, Senior Counselling Manager, Fighting Blindness
“Need to Talk”

2.45pm

Devices and Technology

Session 3: Empower
3.15pm

Dr Mary Roche, Advocacy Manager, Fighting Blindness
“Fighting Blindness Members Survey”
			
3.30pm
Dr Laura Brady, Research Manager, Fighting Blindness
“Patient and Public Involvement in Research”
3:45pm

Emma Morgan, Fundraising Manager, Fighting Blindness
“Get Involved”

Closing Comments
3.55pm

Kevin Whelan, CEO, Fighting Blindness
Dr Laura Brady, Fighting Blindness Research Manager

4.00pm

Visionaries Choir Performance
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Fighting Blindness Ambassadors
Limited Sight, Unlimited Vision.
Sinead Kane, Vision impaired athlete and
record holder
In January 2017 Sinead Kane made history when
she became the first visually-impaired athlete to
complete the World Marathon Challenge – seven
marathons on seven continents in seven days.
She is also the first Irish female to do the World
Marathon Challenge.
In 2009 Sinead qualified as Ireland’s first registered
blind solicitor. Despite being born with just 5%
vision and registered blind, Sinead has endless
vision. In February 2015, Sinead was an invited
speaker at TEDxDCU where she highlighted her
passion for the subject of bullying and not being a
bystander.
Sinead lives by a positive attitude: “I can choose to be blind or I can choose to be
visionary and I choose to be visionary. It takes courage to have limited sight and to go
out and run with thousands of people because the risks of being injured are higher.
What I have learned from life is that courage has a ripple effect. Every time we choose
courage we make those around us feel better and the world a bit braver.”

Angela Ginnell, Fighting Blindness Advocate and Fundraiser
After hearing about Fighting Blindness through a
local radio ad, Angela who had been previously
diagnosed with Stargardt disease, got in touch.
“I was completely unaware that there was so
much work done and that really a cure for my
disease is not beyond the realms of possibility.
Just because you’ve been diagnosed with
something, it’s not the end, there is work going
on, and just to be informed as a patient and to be
given such a level of information was amazing.
And it’s so empowering and it’s so helpful. I just
thought, I can relax because people are working
on this and I know that when something happens
I’ll be told because I’m in the loop, because I’m in
touch with Fighting Blindness.”
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Last year Angela recruited a huge group of friends and family to take part in the
Evening Echo Mini Marathon in Cork last year raising significant funds. She also
featured in our Impact Video to help raise much needed awareness of the issues of
sight loss.

Orla O’Sullivan, deaf and vision impaired pianist and music teacher,
featured in the RTE documentary ‘Good Vibrations’
Orla is a qualified music teacher, teaching piano and keyboard to deaf and hearing
pupils from beginners up to diploma level.
Orla is the first Deaf vision impaired person to qualify as a music teacher at this level.
Her great ambition is to pass this knowledge on to the deafblind community. To make
it possible for anyone to learn, play, and enjoy piano and keyboard to the highest
standard.
“In recent years, I have been collaborating on a music teaching system called Sound
Senses. The system was developed with two music and software experts, Brian Leach
and Ciarán O’Kelly. This system is about “feeling the music” through vibrations and
touch. There is also a picture of sounds on a screen to “see” the music. With this
system “seeing” and “feeling” the music, it is possible to teach music to the deaf
and deafblind. In fact anyone can learn from this. I use a special software monitor to
enlarge music scores to make them easier to read. I then memorise every single note
from the score.
Without music, I would be in a silent world. It has brought me to life. It has given me
hope and purpose. It has given me confidence to overcome my isolation. It has given
me a way to show the world that a Deaf and vision-impaired person can learn just as
well as a fully-sighted and hearing person. It has given me a job.”
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Retina 2017 Organising Committee
Chair
Prof Breandán Kennedy

Associate Professor, School of
Biomolecular and Biomedical Sciences,
University College Dublin

Mr David Keegan

Consultant Ophthalmic Surgeon,
Institute of Ophthalmology, Mater
Misericordiae University Hospital,
Dublin

Dr Paul Kenna

Clinical Ophthalmologist,
Royal Victoria Eye and Ear
Hospital, Dublin and Senior
Clinical Research Fellow,
Ocular Genetics Unit at
Trinity College Dublin

Prof Tom Cotter

Professor of Biochemistry,
University College Cork

Dr Giuliana Silvestri

Consultant Ophthalmic
Surgeon, Belfast Health and
Social Care Trust and Honorary
Senior Lecturer, Queens
University Belfast

Prof Alan Stitt

Centre Director, School
of Medicine, Dentistry
and Biomedical Science,
Queen’s University Belfast

18

Retina 2017 Organising Committee

Kevin Whelan

CEO,
Fighting Blindness

Dr Laura Brady

Research Manager,
Fighting Blindness

Dr Melissa Jones
Research Officer,
Fighting Blindness

Amanda Kenny

Communications Manager,
Fighting Blindness

Anna Moran

Head of Operations,
Fighting Blindness

Ann Cooke

Administrator,
Fighting Blindness
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Medical and Scientific Advisory Board
Chair
Prof Robin Ali

Professor of Human Molecular
Genetics, Institute of Ophthalmology,
University College London

Prof Joseph Carroll

Richard O. Schultz, MD / Ruth
Works Professor of Ophthalmology
and Professor of Biophysics and
Cell Biology, Neurobiology &
Anatomy at the Medical College of
Wisconsin

Prof John Flannery

Professor of Neurobiology, University
of California, Berkeley, USA

Prof Alan Stitt

Director, Centre for Vision and
Vascular Research,
Queen’s University Belfast,
Northern Ireland

Prof Frank Barry

Professor of Cellular Therapy,
Regenerative Medicine Institute
(REMEDI), National University of
Ireland, Galway

Prof Alberto Auricchio

Professor of Medical Genetics,
Frederico II University / TIGEM,
Naples, Italy
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Fighting Blindness: Cure. Support. Empower.
Fighting Blindness is an Irish patient-led charity with a vision to cure, support and
empower those living with sight loss. Initially set up as a support group in 1983
by families affected by retinitis pigmentosa, the organisation has now evolved to
represent the 246,773 adults and children in Ireland living with a visual impairment.

Cure
We aim to promote and facilitate the
development of treatments and cures
which are accessible to all patients
affected by sight loss.

Support
We are actively developing our
counselling service and peer to peer
support services into a nationwide
programme. We aim to ensure that
access and support of the highest
standard is available to all patients and
family members who are living with sight
loss.

Empower
Through education and advocacy Fighting
Blindness works to empower everyone
in Ireland living with severe vision
impairment. We work in partnership with
all stakeholder groups in the areas of
health, science, industry and government
to empower patients and to achieve the
greatest impact in the global fight against
blindness.
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Fighting Blindness Funded Research
Fighting Blindness is dedicated to improving the lives of patients in Ireland living
with sight loss. For more than three decades we have been funding ground-breaking
research and are committed to facilitating the development and delivery of preventions,
treatments and cures for all those affected by sight loss. Thanks to our generous
donors we have invested over €17 million to date in more than 90 academic and clinical
research projects.
Fighting Blindness is always open to unsolicited expressions of interest in the area
of retinal research and invites you to contact us to discuss potential projects further.
Proposals should be clearly aligned with the goals of Fighting Blindness and incorporate
meaningful public and patient involvement. All expressions of interest are reviewed by
our Medical and Scientific Advisory Board and full applications are internationally peer
reviewed.
Fighting Blindness also periodically launches official calls for applications. If you would
like to be added to a list to receive notifications of these calls please contact our
Research Manager, Dr Laura Brady: laura.brady@fightingblindness.ie
For more information about Fighting Blindness and details of past and currently funded
projects, please visit www.FightingBlindness.ie.
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There are an estimated 5000 individuals living in Ireland with inherited retinal
degenerations (IRD). These represent some of the most genetically complex of all rare
diseases, involving over 250 genes. Until now, one of the principal challenges confronted
by someone with an inherited retinopathy has been the lack of a precise diagnosis.
Recent advances in gene-specific and other promising therapies hold the potential to
improve the lives of these people in Ireland, making the need for a genetic diagnosis all
the more pressing.
Recognising this, Fighting Blindness launched Target 5000 in 2012, an all-Ireland
programme which aims to phenotype and genotype each one of these individuals in
order to prepare for innovative therapies in the near future. The programme is led by
ophthalmologists Dr Paul Kenna in the Royal Victoria Eye and Ear Hospital, Mr David
Keegan in the Mater Misericordiae University Hospital and Ms Giuliana Silvestri of
the Belfast Health and Social Care Trust. Genetic screening and identification of the
disease-causing mutation is being carried out by Prof Jane Farrar and her team at Trinity
College Dublin.
Goals:
•

Establishment of an interoperable register of inherited retinopathies to facilitate
future research activities.

•

Support the development of an excellent clinical management infrastructure in
Ireland.

•
Enable patients to access appropriate clinical trials and therapies in all countries.
							
•
Discover new genes responsible for inherited retinal degenerations.
Achievements to date:
• >1500 recruited
			
• >900 DNA samples sequenced
•

Candidate mutations identified
in 60-65% of samples

•

Accredited testing of positive
research grade results

•

Funding committed for Genetic Counsellor

•

New phenotypes identified for
known IRD genes

•

Development of methods and
techniques to identify new variants

•

Development of personalised
patient care plans

•

Recruitment of Irish subjects to 			
international clinical trials
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How to refer a patient
We would ask all optometrists and ophthalmologists to support us in achieving this
ambitious goal by referring any interested patients. To do this please contact the
Fighting Blindness Research Department at 01 6789 004 or
target5000@fightingblindness.ie. We will then discuss the project and process with the
patient, answer any questions the patient may have and refer them to one of the project
ophthalmologists.
For more information about Fighting Blindness and details of past and current funded
projects, please visit www.FightingBlindness.ie.
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Fighting Blindness Members Survey 2017

In 2017 Fighting Blindness performed a survey of their members and the general
public to assemble information on specific conditions (including common and rare
conditions), healthcare, quality of life and interaction with support services. This survey
was carried out in order to ascertain where challenges exist for those living with sight
loss in Ireland and to identify where Fighting Blindness can work more efficiently
and effectively for the people it serves. A total of 349 individuals participated in the
study, 61% of whom were female. In terms of professional care, those with a common
condition such as AMD or diabetic retinopathy were more likely to be under the care of
a consultant ophthalmologist. It emerged that individuals with private health care were
more likely to have visited a consultant ophthalmologist in the last year than those
receiving treatment in the public health service.
It was noted that of the respondents who have had a genetic test, 80% received this
test through the Target 5000 programme. This demonstrates that we have now reached
a vital stage in the programme where a Genetic Counsellor is urgently needed to
deliver back to patients and families the results of their genetic testing. Accordingly,
Fighting Blindness have reaffirmed their commitment to the funding of this resource
and hope to have positive news on this in the New Year.
Regarding clinical trials, 43% of respondents reported an awareness of such studies
taking place or of ongoing research for their condition. Of note, 10% of the surveyed
population had participated in a clinical trial.
A total of 44% of respondents were referred to support services, with males more likely
to be referred. The most common feeling experienced by those people under referral
was uncertainty and it was further observed that all emotions were reported to a higher
extent for those living in urban areas, compared to those in rural environments. Vision
loss was noted to predominantly impact the job/career and leisure activities of people
surveyed. In regards to daily life, vision loss was reported to affect driving, reading
and mobility to the greatest extent, corresponding to a feeling of lost or reduced
independence. Assistive technologies have greatly supported responders with the
most commonly used being magnifiers, large print and smartphones with enhanced
features. Despite these aids however, rural dwellers felt more affected in their day to
day routine than their urban counterparts.
A full report on findings is now available at this conference.
25

Resources and Referrals
Fighting Blindness provides information and support for people and families affected
by vision loss. This includes information about conditions, supports available, and
educational materials.
You can refer people to Fighting Blindness by giving our contact details or general
brochure to patients, or by sending us contact details, with the patient’s permission, so
that we can get in touch with them.
Insight Counselling Service
Coping with vision impairment can be difficult. There are often strong emotions that
follow on from a diagnosis including anxiety, frustration, fear, anger and depression.
It can be helpful in such circumstances to talk to a professional counsellor in order to
receive support and guidance.
The Insight Counselling Service is based in the Fighting Blindness office, 3rd Floor, 7
Ely Place, Dublin 2. It provides individual, couple and family counselling; telephone
counselling; weekly technology support group in Dublin; weekly mindfulness group in
Dublin and monthly peer support groups in Dublin and Cork.
Visionaries School of the Arts
Visionaries is a Fighting Blindness quality of life initiative based in the Fighting
Blindness office every Saturday. The schools activities include a choir, music lessons,
music appreciation, creative writing and comedy improvisation.
You can contact the Insight Counselling Service on 01 674 6496 or
insight@fightingblindness.ie.
Information and Educational Materials
We have a wide range of publications and educational materials that we frequently
distribute to people as requested. We also refer people to condition specific information
on our fully accessible website.
One of our most popular resources is ‘A Guide to Conditions of the Retina’, which is
available in a number of formats. The guide sets out information about the causes,
symptoms, any available or potential therapies and research into these conditions.
It details how the eye works and explains the tests that may be carried out at an
ophthalmology appointment. An overview of human genetics and explanation of
inheritance patterns is also included, as well as information about the research process
and details for Irish and international patient, medical and research organisations.
To request information or materials or to put someone in touch with us, please contact
us on 01 6789 004 or research@fightingblindness.ie.
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Ways to Support Fighting Blindness
We’re a small charity with a big mission - to cure, support and empower the 246,000
people in Ireland affected by sight loss. But we can’t do this without you.
Fighting Blindness is 90% funded through fundraising and donations. That is why we
rely so much on the kindness and generosity of people like you in the community and
of the organisations you work with.

DONATE - your monthly or one-time gift will help fund treatments and cures through
cutting edge research.

ORGANISE AN EVENT - at work, at school, at home, at college - when and where
is up to you! Get in touch with any of the team today for our favourite fundraising tools,
tips and ideas.

CHALLENGE YOURSELF - there are tons of challenges from the upcoming
Glendalough Trail Run or the Father and Son Runs! Check out our events calendar at
www.FightingBlindness.ie for more great events and challenges.

CORPORATE SUPPORT - fundraise at work. Consider nominating Fighting
Blindness as your company’s charity partner or charity of the year.

JEANS FOR GENES - support the Target 5000 project by holding a denim day
fundraiser. Wear a pair to show you care!

HO HO HO - drop by our Fundraising Hub to purchase Fighting Blindness Christmas
Cards and that all important reindeer food for Rudolph and the gang!

FOLLOW, LIKE, SHARE - connect with us on social media to help us raise much
needed awareness our mission. Invite your friends and family too!

LEAVE A GIFT OF A LIFETIME - remember Fighting Blindness by leaving a gift in
your Will. Your legacy could pave the way for a future we all can see.
For more information you can visit www.FightingBlindness.ie or pop over to our stand
to say hello to the Fundraising team Emma, Clóda or Kathleen at any time during the
conference!
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Ways to Support Fighting Blindness

Blaze a Trail for Fighting Blindness
Join us for the annual Glendalough Trail on Saturday,
November 18. This event is open to everyone and
all fitness levels, plus we’ll have hot coffee and
refreshments on the day compliments of Starbucks!
The Glendalough Trail will not only be a fun,
enjoyable day but we hope to raise much needed
funds for Fighting Blindness.
Register now at www.glendaloughtrail.com
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Trailblazers Prof Breandán Kennedy
and Caitriona Dunne brave
the Glendalough Trail Run 2016!

Prof Alberto Auricchio					
Frederico II University / TIGEM, Italy

Professor Alberto Auricchio, MD is Professor of Medical
Genetics at the “Federico II” University in Naples. He has a
joint appointment at the Telethon Institute of Genetics and
Medicine in Naples where he is a Full Investigator, Director
of the Molecular Therapy Program and AAV Vector Core
Supervisor. Prof Auricchio’s research is focused on gene
therapy of retinal and metabolic diseases using adenoassociated viral vectors. Prof Auricchio is co-author of more than 120 peer-reviewed
publications on international scientific journals and inventor on several international
patents on the use of viral vectors for gene therapy. Prof Auricchio is a member
of the Editorial boards of Human Gene Therapy, Molecular Therapy and EMBO
Molecular Medicine. Prof Auricchio received the 2006 Outstanding New Investigator
Award of the American Society of Gene Therapy, and has been nominated in 2007
“Cavaliere of the Italian Republic” by the President of Italy. Prof Auricchio has been
selected as recipient of both the European Research Council Consolidator and
Advanced Grants, in 2011 and 2016, respectively. Prof Auricchio is coordinator of
the EU funded project MeuSIX - “Clinical trial of gene therapy for MPS VI - a severe
lysosomal storage disorder” and is currently involved as senior scientist in a longterm strategic collaboration with Shire Pharmaceuticals over 5 years to provide
exclusive access to three major research streams which collectively embrace 13
indications.

Prof Brian Vohnsen

University College Dublin
Prof Brian Vohnsen, originally from Denmark, obtained
his PhD degree in nano-optics from Aalborg University in
1998. He has worked as Marie-Curie Fellow and Ramon y
Cajal Researcher in Murcia, Spain, 2001-2008. Since 2008
he works in the School of Physics in University College
Dublin, initially as Science Foundation Ireland Stokes
Lecturer but since 2014 as Associate Professor leading
the Advanced Optical Imaging group. His current research spans from advanced
optical microscopy and adaptive optics to visual optics, myopia, presbyopia,
retinal simulators and retinal imaging. He has made seminal contributions to the
understanding of photoreceptor directionality and the Stiles-Crawford effects. He
is Chair of the Applications of Optical Society of America (OSA) Visual Science
Technical Group, Topical Editor for Optics Letters and Senior Member of the OSA.
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Prof Gregory S Hageman
University of Utah, USA

Professor Gregory S. Hageman, Ph.D., is the John A.
Moran Presidential Professor of Ophthalmology and Visual
Sciences at the University of Utah John Moran Eye Center
(JMEC). Prof Hageman’s primary research interest over the
past 25 years has been directed toward the genetics and
assessment of pathways involved in the etiology of agerelated macular degeneration (AMD), a leading cause of
irreversible worldwide blindness. He serves as the Executive Director of the Steele
Center for Translational Medicine (SCTM), which was created to exploit a robust
repository of patient and tissue resources to discover pathways, identify and
validate therapeutic targets and develop therapies for early stage AMD. The SCTM
has garnered over $30M of support from numerous foundations, philanthropists
and companies since his arrival in 2009. Prof Hageman previously served as the
Iowa Entrepreneurial Professor at the University of Iowa.
Prof Hageman is an active member of various professional and honorary
organizations, and numerous national and international advisory boards, panels
and review committees. He also advises numerous pharmaceutical and start-up
companies. He is an author on over 150 refereed and invited publications and
over 100 issued patents and pending patent applications. Prof Hageman garnered
contiguous funding from the National Eye Institute/National Institutes of Health for
nearly 30 years.
Prof Hageman has briefed the US Congress on three occasions, has presented
many invited plenary and named lectureships and has received the Trustee Award
from the Foundation Fighting Blindness, an Alcon Research Institute Award, the
Fondazione G.B. Bietti Award, the Lew R. Wasserman Merit, the Olga Keith Wiess
Scholar and Senior Investigator Awards from Research to Prevent Blindness,
the Roger Johnson Prize for Macular Degeneration Research, the Lighthouse
International Pisart Vision Award and the Macula of Paris Prix de la Recherche for
his contributions to AMD research.
Prof Hageman was the scientific founder of Optherion, Inc., which closed on a $47
million start-up Series A financing round in July 2007. Most recently, Prof Hageman
and colleagues founded Voyant Biotherapeutics, a biotechnology company that
is partnering with the JMEC to efficiently capitalize the commercialization of
scientific discoveries made within the Moran SCTM. Voyant has mediated unique
collaborative partnerships between the SCTM and the pharmaceutical industry.
These partnerships are helping to fulfil the mission of the SCTM by expediting the
pace of development of novel AMD therapeutics.
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University of Toronto / The Hospital for Sick Children, Canada
Professor, Department of Ophthalmology and Vision Sciences,
University of Toronto
Staff Ophthalmologist, Hospital for Sick Children
Associate Surgeon-in-Chief for Research
Mira Goddard Chair in Vision Research
Dr Héon is a Clinician-Scientist in the field of Ocular Genetics,
Director of the Eye Genetics Program and Senior Associate Scientist at The Hospital
for Sick Children Research Institute in the program of Genetics and Genomics Biology.
Dr Héon carries both clinical and basic research projects. Her laboratory, supported
by peer-reviewed grants, is involved in the genetic analysis of inherited eye disorders
such retinal dystrophies most specifically. To date, Dr Héon has 180 peer reviewed
and 23 book chapter publications.
Her clinical work focuses on the management of hereditary eye diseases, which
include hereditary cancer (retinoblastoma) and other non-cancerous blinding
conditions such as retinitis pigmentosa. Dr Héon’s role as Director of the Ocular
Genetics program is to ensure that patients are provided with state of the art global
care. This program is unique in Canada and part of only a few in the world. In addition
to her numerous administrative activities, Dr Héon has a busy teaching schedule
dedicated to undergraduate, graduate and post graduate students as well as clinical
and research fellows. Through her research Dr Héon works to better understand
disease characteristics and mechanisms with the goal of improving outcome
and the quality of life of patients.

Prof Artur V Cideciyan
Scheie Eye Institute / University of Pennsylvania, USA
Prof Artur Cideciyan received his B.S. in Mechanical
Engineering, M.S. and Ph.D. in Biomedical Engineering
from University of Miami, Florida. He joined the University
of Miami faculty as a Research Assistant Professor in
the Departments of Ophthalmology and Biomedical
Engineering. In 1995, he was recruited to University of
Pennsylvania where he is now a Research Professor of
Ophthalmology. Prof Cideciyan’s research interests include
understanding of disease mechanisms in human hereditary retinal degenerations
and evaluation of the outcomes of experimental treatments. He is also involved
in examination of animal models, comparison of their phenotype to the human
patients and evaluation of pre-clinical therapeutic strategies in animal models.
Prof Cideciyan’s expertise involves use of engineering principles together with
understanding of visual physiology to design tests, build new equipment or
perform new analyses. Research methods of his laboratory include imaging,
electrophysiology and psychophysics as well as mathematical modeling and
software development. Prof Cideciyan’s work has been supported by the National
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Dr Elise Héon
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Eye Institute, Foundation Fighting Blindness, Research to Prevent Blindness, The
Whitaker Foundation as well as several biotech companies.
Prof Cideciyan has authored more than 180 refereed research articles and
reviews, and he has served on review panels of National Eye Institute, National
Science Foundation and US Civilian Research & Development Foundation. He has
received the Eberhard Dodt Memorial Award from International Society for Clinical
Electrophysiology of Vision (ISCEV), the William & Mary Greve Scholar Award and
Senior Scientific Investigator Award from Research to Prevent Blindness (RPB). He is
the co-recipient of the Board of Directors Award from Foundation Fighting Blindness
(FFB), and co-recipient of the Proctor Award from Association for Research in Vision
and Ophthalmology (ARVO).

Prof Stephen E Moss

UCL Institute of Ophthalmology, UK
Professor Stephen E Moss holds the Norman Ashton Chair of
Biomedical Research at the UCL Institute of Ophthalmology,
where he also founded and was until 2009 the Head of the
Division of Cell Biology. He obtained his PhD from Heriot-Watt
University in 1986 where he studied abnormal patterns of
lysosomal enzyme glycosylation in leukaemia.
From there he moved to London in 1986 to take up a post-doctoral position at the
Imperial Cancer Research Fund (now CRUK) where he joined a group working on
the annexin family of calcium- and phospholipid-binding proteins. In 1990 he took
up a Lectureship in the Department of Physiology at University College London,
progressing to a Readership in 1995 and then to the Ashton Chair in 2000 upon his
move to the Institute of Ophthalmology. Since 2000 his interest has focused on the
retina, and new research programmes aimed at understanding the causes of AMD,
and the development of novel AMD therapeutics. His research is funded by grants
from the Wellcome Trust, the MRC, BBSRC and the British Heart Foundation. Prof
Moss has served on the editorial boards of several journals, he is a member of a
number of learned societies, and he recently completed a term of office as President
of the European Calcium Society.

Prof Michel Michaelides

UCL Institute of Ophthalmology and Moorfields Eye Hospital, UK
Professor Michel Michaelides BSc MB BS MD(Res) FRCOphth
FACS is a Consultant Ophthalmologist at Moorfields Eye
Hospital in the departments of Medical Retina, Inherited Eye
Disease and Paediatric Ophthalmology; and is a Professor of
Ophthalmology at the UCL Institute of Ophthalmology. He is a
recipient of a Career Development Award from the Foundation
Fighting Blindness (USA) – an award that is rarely given to non-US applicants; and
has gained membership of the highly prestigious Macula Society and Retina Society
in the USA.
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He has undertaken a medical retina and genetics clinical fellowship at Moorfields
Eye Hospital and a combined ophthalmic genetics and paediatric ophthalmology
clinical and research fellowship at the internationally renowned Casey Eye
Institute, Oregon Health and Science University, Portland, Oregon, USA. His
clinical and research interests include diabetic eye disease and inherited eye
disease in adults and children; with over 250 peer-reviewed publications and
25 co-authored book chapters. He is actively involved in retinal clinical trials
investigating novel and established therapies, being a principal investigator in 5
on-going clinical trials.

Prof Dennis Clegg

University of California, Santa Barbara, USA
Professor Dennis Clegg earned his BS degree in
biochemistry at UC Davis and his PhD in biochemistry at UC
Berkeley, where he used emerging methods in recombinant
DNA to study the sensory transduction systems of bacteria.
As a Jane Coffin Childs Postdoctoral Scholar at UCSF,
he studied neural development and regeneration. He has
continued this avenue of research since joining the UCSB
faculty, with studies of extracellular matrix and integrin function in the developing
eye. His current emphasis is in stem cell research, with a focus on developing
therapies for ocular disease. Prof Clegg is the recipient of the UCSB Distinguished
Teaching Award in the Physical Sciences, the Pacific Coast Business Times
Champions in Health Care Award, the National Eye Institute Audacious Goals
award, and served as Chair of the Department of Molecular, Cellular and
Developmental Biology from 2004-2009. He has been a Frontiers of Vision
Research Lecturer at the National Eye Institute, a Keynote Lecturer at the Stem
Cells World Congress, and a TEDx speaker. He is founder and Co-Director of the
UCSB Center for Stem Cell Biology and Engineering, and has served on advisory
boards for the California Institute for Regenerative Medicine and the National
Institutes of Health Center for Regenerative Medicine. He is a Co-Principal
Investigator of The California Project to Cure Blindness, a multi-disciplinary effort
to develop a stem cell therapy for Age-Related Macular Degeneration.

Dr Mariya Moosajee

Moorfields Eye Hospital, Great Ormond Street Hospital for
Children and UCL Institute of Ophthalmology, UK
Dr Mariya Moosajee MBBS BSc PhD FRCOphth is a
Consultant Ophthalmologist specialising in Genetic Eye
Disease at Moorfields Eye Hospital and Great Ormond Street
Hospital for Children. She graduated with First Class Honours
in Biochemistry and Molecular Genetics in 2000, Medicine
(MBBS) in 2003 and was awarded her PhD in Molecular
Ophthalmology in 2009 all from Imperial College London. She completed her NIHR
Academic Clinical Lectureship at Moorfields Eye Hospital and UCL Institute of
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Ophthalmology, London, in 2016 and became the first Ophthalmologist to be awarded
the prestigious Wellcome Trust Clinical Research Development Fellowship. Her current
clinical focus is developing a Genomic Medicine service for children and adults
affected with genetic eye disease.
Dr Moosajee leads a research group at UCL Institute of Ophthalmology and her
specialist interest is understanding the molecular basis of genetic eye disease, both
ocular malformations and inherited retinal disease, using relevant disease models,
human induced pluripotent stem cell derived retinal cells and medical bioinformatics.
Her research has brought her international and national acclaim winning over 25
prizes including twice winner of the Foulds Trophy awarded by the Royal College
of Ophthalmologists, Best Young Scientist Prize by the European Paediatric
Ophthalmological Society, and the Members-in-Training Prize from the Association of
Research for Vision and Ophthalmology (ARVO). Through dissecting the molecular and
cellular pathways of disease, Dr Moosajee and her team have identified therapeutic
targets and developed treatment strategies, including nonsense suppression therapy,
which is applicable to a wide range of inherited eye disorders.

Prof Marc D de Smet

Preceyes / University of Leiden, The Netherlands
Marc de Smet MDCM, PhD, Bsc(hon), FRCSC, FRCOphth, FEBO,
FMH was born in Canada, completing his medical training in
McGill and UBC.
He worked for 8 years at the NEI in Bethesda MD in the
immunology service alongside Robert Nussenblatt, completing
his term as Chief of the Clinical Immunology Service. He
completed a 1 year fellowship at the Wilmer Eye Institute in
Vitreo-retinal surgery in Baltimore.
Next followed 10 years as head of the department of Ophthalmology at the University
of Amsterdam, where he initiated a clinical research unit and forged collaborations
with outside departments including the biomedical engineering department of the
Technical University in Eindhoven, the Netherlands. He has since moved to a private
group practice focused on retina and inflammatory disorders in Lausanne, Switzerland.
Research interests include retinal imaging (during which he pioneered with Richard
Rosen, transverse scanning), pharmacology as applied to retinal diseases leading for
example to the clinical development of Jetrea (ocriplasmin), the use of methotrexate
in eyes for the treatment of ocular lymphoma, the use of steroids for various ocular
indications. For 10 years, he has worked on the development of a robotic surgical
platform for eye surgery along with the bio-engineering group at TU/e leading to
Preceyes BV, a start-up dedicated to the development of high precision assistive eye
surgery. He is the current chief medical officer of the company. The robotic arm was
used for the first time in humans August 2016 in Oxford England. The next stage of
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He has authored or co-authored more than 175 papers, 25 books or book chapters,
given numerous lectures and named lectures. Treasurer of the international uveitis
study group, he is a member of the Jules Gonin club, the Macula Society and heads a
division of the EViCR.net - a European clinical research network.

Ms Avril Daly								
CEO, Retina International

Ms Avril Daly has been CEO of Retina International since
January 2016, Retina International develops bespoke
capacity-building educational tools and provides up to the
minute information to the retina community at large. Retina
International’s work is designed to support its 43 member
organisations, interested groups, learned societies and
institutions in their communications and advocacy campaigns.
These activities strive towards the development of health policy to provide equitable
access to the diagnosis, care and treatment of retinal disease. Prior to this she held
the position of CEO at Fighting Blindness Ireland from 2008 – 2015.
Having studied communications and international relations, Avril began her career
working in media roles, primarily in public relations and advertising in 1995.
As a person living with Retinitis Pigmentosa, Avril has worked as a patient advocate in
Ophthalmology and Rare Diseases since 2000. She represented Retina International
on the board of EPPOSI (European Platform for Patients Organisations Science and
Industry) for three terms and the Board of the European Patients Forum (EPF) for
two terms. Avril has represented Retina International on the board of EURORDIS
(Rare Disease Europe) since 2009 and has been its vice-president since 2012. She
represents patients with rare eye diseases on ERN-EYE and is working with the
paediatric working group, genetics working group and the communications and
training working group.
In Ireland, Avril is the Chair of the National Alliance for Rare Diseases and was
appointed by the Minister for Health to a steering committee charged with writing
and publishing the Irish National Plan for Rare Diseases (2014). She now sits on the
oversight and implementation committee and represents the patient voice on the
working group of the Clinical Programme for Rare Diseases at the Irish Health Service
Executive (HSE). Avril was previously co-chair of the National Vision Coalition in Ireland
and was a contributor to the newly published Primary Care Eye Services Strategy.
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development will be the incorporation of intelligent instruments to enhance safety,
ease of use, and facilitate the development of new applications.

SPEAKER ABSTRACTS

Speaker Abstracts
Prof Alberto Auricchio, Frederico II University / TIGEM, Italy
Expanding AAV transfer capacity in the retina
Retinal gene therapy with AAV vectors is safe and effective in humans. However,
AAV’s limited cargo capacity prevents its application to therapies of inherited retinal
diseases (IRDs) due to mutations of genes over 5 kb (here referred as large genes), like
Stargardt disease (STGD1) and Usher syndrome type IB (USH1B). We have developed
dual AAV vectors each containing one half of a large transgene expression cassette
which reconstitute a large gene upon co-infection of the same cell. We found that dual
vectors transduce efficiently mouse and pig photoreceptors to levels that resulted
in significant improvement of the retinal phenotype of mouse models of STGD1 and
USH1B. More recently, we have included in dual hybrid AAV vectors signals that
mediate the degradation of truncated proteins that are produced by single half vectors.
This should improve the safety of this platform in view of future clinical applications.
However, dual AAV cargo of about 9.4 kb would not be sufficient for retinal transfer of
larger genes like ALMS1 or EYS mutated in Alstrom syndrome or retinitis pigmentosa,
respectively. We are therefore developing triple AAV vectors with an overall cargo
capacity of about 14 kb. Overall, the data from our group and others support the use
of multiple AAV vectors for large gene transfer thus overcoming one of the major
limitations of this vector platform.

Prof Brian Vohnsen, University College Dublin, Ireland
Understanding photoreceptor directionality and its role in vision
The photoreceptors in the human retina are elongated cells that are believed to act as
biological waveguides that transfer light and images onto the visual pigments where
vision is triggered. The cellular structure and packing makes cone photoreceptors
highly sensitive to the angle of incidence of light onto the retina and is commonly
referred to as the Stiles-Crawford effect. A related directionality of backscattered
light is recognized in high-resolution retinal imaging and is termed the Optical
Stiles-Crawford effect. Retinal disease, cataracts, and aberrations can alter the
photoreceptor directionality and thereby impact the light capture efficiency of the cells.
In this contribution I will review the Stiles-Crawford effects, describe psychophysical
measurements that probe the directionality of the photoreceptors and our work on
advanced modelling that pinpoints the exact optical mechanisms at play. I will also
discuss objective methods that we use to probe the Optical Stiles-Crawford effect in
high-resolution adaptive optics retinal imaging. Finally, I will discuss work on a retinal
simulator structure that can potentially be used as an attachment for future-generation
retinal implants that replicate the directional light capture efficiency of photoreceptor
cells. This element can potentially enhance resolution and contrast in vision for
patients with sub-retinal prostheses and serve as test element for improved refractive
designs.
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Age-related macular degeneration (AMD) is the leading cause of irreversible blindness
in the elderly population, afflicting nearly one-third of the Caucasian population over
the age of 70 and over 50 million individuals worldwide. Recent advances in our
understanding of the genetic and biological foundations of this disease have derived
from a convergence of scientific and clinical data.
A definitive body of evidence has emerged that implicates a role for immune-mediated
processes, specifically the complement system, in AMD pathogenesis and progression.
Paradigm-shifting discoveries of AMD-associated variations in a number of complement
pathway genes – including Complement Factor H (CFH) – over the past seven years
provided strong additional support that aberrant function of the complement system
plays a key role in disease etiology. A subsequent discovery documented variants
of two highly linked genes on chromosome 10q26 (ARMS2 and HTRA1), neither of
which have any obvious relationship to the complement pathway, that are significantly
associated with AMD risk. Collectively, this genetic information makes AMD one of the
best understood of the complex trait diseases and is providing important new insights
into its etiology and providing new strategies for the development of AMD diagnostics
and therapeutics. It is also highly suggestive that AMD is not a single complex genetic
disease, but likely multiple, distinct biological diseases.
The implications of our refined understanding of AMD with respect to disease diagnosis,
clinical trial design and the development of therapeutic modalities are substantial. Highly
sensitive and specific diagnostic models of AMD, based solely on our knowledge of
associated genes, have been developed and are being employed commercially to predict
disease progression. Moreover, new therapeutic approaches that target earlier stages
of the disease are being developed. We anxiously anticipate the results of a number
of ongoing clinical trials of these new drugs, as well as the introduction of other new
therapies that are in development. Indeed, the progress in this field has been robust and
we can look forward to the day that the devastating loss of vision that accompanies AMD
will be reduced drastically, or eliminated. These issues will be addressed in this course
as an integrated model of AMD pathobiology.
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Prof Gregory S Hageman, University of Utah, USA
Toward the Development of Gene-directed Therapeutics Targeting
Age-related Macular Degeneration & Its Co-segregating Diseases:
A New Era

SPEAKER ABSTRACTS

Dr Elise Héon, University of Toronto / The Hospital for Sick Children,
Canada
Retinal Degeneration; what is the diagnosis and its implications
Retinal degeneration (RD) refers to a very heterogeneous group of photoreceptor
cells dysfunction/loss. There is no such thing as one type of retinal degeneration and
the prevalence of this group of disorders is likely under appreciated. In making the
diagnosis key elements must be considered such as: could other systems involved?
Is there a family history of a similar problem? Do we know anything about the natural
history, presumed inheritance, genetic cause? What is the impact on the patient, etc.?
Multimodal imaging and functional assessment have become key components of
diagnosis making. Tracking these observations in time is important in documenting
the natural history and selecting outcome measures that are best representative of
changes specific to the condition. Though, genetic testing has become standard of
care, its interpretation has become increasingly complex, especially for novel genes,
variants, and autosomal dominant disorders with variable expression and penetrance.
Genetic testing should not be interpreted without a clinical phenotype and segregation
analysis, when possible.
As numerous treatment approaches are being explored, it is important to better
understand what the patient needs are at this point of retinal degeneration. We must
be increasingly clear in setting expectations right, in that some of these treatments
are specific to a gene, while others may be tailored to a certain stage of disease. In
fact expectations of treatment outcome will largely depend on the staging of disease,
which has to include patient perspective, and patient reported outcome measures.

Prof Artur V Cideciyan, Scheie Eye Institute / University of Pennsylvania,
USA
LCA Caused by the Intronic Mutation in CEP290: Human Phenotype and
Prospects for Therapy
Leber congenital amaurosis (LCA) is a group of severe early-onset inherited retinal
degenerations caused by more than 20 different genes. One of the most common
LCA genes is CEP290 and one of the most common mutations is c.2991+1655A>G.
Antisense oligonucleotides (AON) have been designed to correct the resulting
aberrant splicing and a clinical trial is imminent. Patients with this deep intronic
mutation were evaluated to determine efficacy outcome measures. There was retained
central photoreceptors with abnormal distal laminae. There was no rod function but
cone sensitivities could range from near normal to non-detectable. All patients had
oculomotor abnormalities. Pupillary responses could be driven by cones of the outer
retina or directly by melanopsin-expressing intrinsically photosensitive retinal ganglion
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Prof Stephen E Moss, UCL Institute of Ophthalmology, UK
Development and pre-clinical testing of Magacizumab, a novel antiangiogenic monoclonal antibody with applications in retinal vascular
disease
A long-running collaborative project with Professor John Greenwood led our groups
to the discovery of a novel secreted angiogenic factor named leucine-rich alpha-2glycoprotein 1 (LRG1). We showed that while LRG1 is dispensable for developmental
angiogenesis, it becomes up-regulated in a variety of disease indications and
stimulates pathological angiogenesis by modulating signalling via the TGFß receptor
complex. We further showed in pilot studies in mouse models that LRG1 blockade
using a polyclonal antibody could inhibit the development of vascular lesions, thereby
demonstrating the potential of LRG1 as a novel therapeutic target. From there we
embarked on the generation of more than 100 mouse monoclonal antibodies against
LRG1, from which we selected a lead that exhibited high-affinity binding for target,
and efficient blockade of LRG1 activity. Following extensive biological and biophysical
testing, the lead anti-LRG1 antibody was then humanised onto an IgG4 scaffold, deimmunised, named Magacizumab and subjected to further development in preparation
for clinical trials. In my talk, I will describe the discovery of LRG1 and elucidation of
its function, and explain how Magacizumab may provide an effective alternative to
the established VEGF blockers in conditions such as wet AMD and diabetic macular
oedema.

Prof Michel Michaelides, UCL Institute of Ophthalmology and
Moorfields Eye Hospital, UK
The Cone Dysfunction Syndromes – Clinical Features, Molecular
Genetics, Deep Phenotyping and Intervention
The cone dysfunction syndromes are a heterogeneous group of inherited,
predominantly stationary retinal disorders characterised by reduced central vision and
varying degrees of colour vision abnormalities, nystagmus and photophobia. They
include the following conditions: complete and incomplete achromatopsia, blue-cone
monochromatism, oligocone trichromacy, bradyopsia and Bornholm eye disease.
The clinical, psychophysical, electrophysiological and imaging findings that are
characteristic to these conditions will be discussed. Translational avenues of research,
including on-going and anticipated interventional clinical trials, for some of these
diseases will be presented.
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cells of the inner retina. In patients examined over 7-10 years, there was limited but
detectable disease progression. Perceptual and pupillometric measures of cone
function and imaging of cone distal laminae are appropriate efficacy measures for an
early phase clinical trial involving AONs.

SPEAKER ABSTRACTS

Prof Dennis Clegg, University of California, Santa Barbara, USA
Vision for the Future: Development of a Stem Cell-Based Therapy for
Age Related Macular Degeneration
A promising option for the treatment of ocular disease is to develop cellular therapies
using RPE and /or neural retinal cells derived from pluripotent stem cells. Several
groups have already initiated clinical trials for the treatment of the non-exudative (dry)
form of age related macular degeneration using RPE derived from human embryonic
stem cells or induced pluripotent stem cells. The California Project to Cure Blindness
has developed an implant consisting of a differentiated, polarized monolayer of hESCRPE on a biostable parylene scaffold, and has initiated a Phase 1/2A clinical trial. We
describe the progression from preclinical studies, to IND enabling research, to clinical
trial.

Dr Mariya Moosajee, Moorfields Eye Hospital, Great Ormond Street
Hospital for Children, and UCL Institute of Ophthalmology, UK
Translating science to medicine: Nonsense suppression therapy for the
treatment of inherited retinal disease
Nonsense mutations are estimated to cause up to 70% of human genetic disease,
including inherited retinal disorders for which there is no effective treatment available.
Over one-third of CHM gene mutations causing choroideremia, and 50% of RP1 and
CRB1 mutations causing dominant retinitis pigmentosa (RP) and recessive CRB1related Leber’s congenital amaurosis (LCA), respectively, are due to in-frame premature
termination codons. Dr Moosajee has shown that traditional aminoglycoside drugs,
such as gentamicin (known to suppress the fidelity of the ribosome during protein
synthesis so that a near cognate amino acid could be inserted instead of a release
factor at the premature termination codon site resulting in partial restoration of fulllength, functional protein), showed phenotypic and functional rescue in cellular and
zebrafish models of choroideremia and ocular coloboma. However, clinical application
was restricted due to significant drug-related oto- and nephro-toxicity.
Next generation designer aminoglycosides such as NB84, have since been developed
with greater nonsense suppression and safer drug profiles. New small molecule drugs
such as ataluren, identified through high-throughput luciferase screens, have shown
higher levels of readthrough in various in vivo and in vitro disease models, passing
through a number of clinical trials with good safety profiles in both paediatric and
adult patients, and having NICE approval for its use in NHS patients with Duchenne’s
muscular dystrophy. We now have preclinical evidence for the safety and efficacy
of ataluren for choroideremia and other retinal dystrophies using both animal and
human cellular disease models. Currently natural history studies are underway for
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Certifications for visual impairment in children due to inherited retinal dystrophies
are increasing and it is the commonest cause in working adults. Novel therapies are
required to combat such diseases. In principle, early administration of nonsense
suppression therapy could arrest disease progression and even prevent this form of
genetic blindness. Small molecule drugs may be delivered in combination with viral
gene therapy or as an alternative treatment if gene therapy is not possible e.g. due
to large gene size and restrictions in vector capacity as with USH2A-related retinitis
pigmentosa. A molecular therapy that safely targets nonsense mutations could provide
a viable treatment for a substantial proportion of patients, in a disease- and geneindependent manner, making the approach both practical and economical.

Prof Marc D de Smet, Preceyes / University of Leiden, The Netherlands
Robotics - Changing Seats - the Actor as a Conductor
Advances in ophthalmology have always been linked to technical developments both
in diagnostics and therapeutics. While robotics has been used in other fields of surgery
for more than 10 years, its use in ophthalmology has been hampered by the reduced
size of the surgical field and the required precision.
Robotics has been approached in one of three ways - reducing tremor and enhancing
precision by providing stability to handheld instruments; co-manipulation between
a micromanipulator and the surgeon by orienting and refining his movements
and increasing his precision in defined tasks; telemanipulation where the
micromanipulating robot is uncoupled from the surgeon’s hand. The latter modality,
while more complex provides increased flexibility in use and applications. The system
developed by Preceyes BV provides 10µm precision in all primary directions. When the
precision of a surgeon’s hand is about 80 to 100µm, the question can be asked of who
should be performing surgery?
The actor so far in this “performance” has been the surgeon - carrying out a surgical
playbook established before the operation, but adapted as the surgery evolves.
The increased precision provided by a robotic system, and the availability of preprogrammed surgical steps, allow a surgeon to take on a more supervisory role, as the
conductor of an orchestra, or the pilot of a modern plane. Liberated from the strain of
avoiding injury to the eye, he can concentrate on the efficient surgical manipulation
of tissue. Robots will not replace the surgeon, but modify and enhance his role. New
surgical procedures will be enabled, required by precision medicine currently in
development, such as gene therapy, and stem cells transplants. Existing procedures
will be modified to make use of the robot’s capabilities.
The technology required is here, what is needed is a vision of where to take it and
programming to make it possible.
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Choroideremia and Usher syndrome to identify outcome measures for a forthcoming
phase II clinical trial.

The Geraldine Duggan Award
Geraldine Duggan was one of the founding members of Fighting Blindness in
1983. She is fondly remembered for her great wit, no-nonsense attitude and her
energy and enthusiasm for life. She showed immense dedication to and belief in
the work of Fighting Blindness. At every AGM she would challenge our researchers
and visiting guests with the same question—the one on every parent and patient’s
mind, “Yes that science is great, but when will we get a cure?” This question
resonates with every parent and patient and remains uppermost in our minds,
driving us forward every year as we prepare for another Retina conference.
Geraldine Duggan passed away on November 16, 2011. We honour her every
November at the Retina Conference, where the Geraldine Duggan Award is
presented in her memory. The award, presented by Geraldine’s family, goes to a
young investigator deemed to have submitted the best abstract and given the best
oral presentation at the meeting. Posters are available for viewing in the coffee
area.
Thank you to the Duggan family for their on-going support of Fighting Blindness
and the Retina Conference.

Winners of the Geraldine Duggan Award
2016:

Andrew Smith, University College Dublin

2015:

 r Matthew Carrigan, Trinity College Dublin and 					
D
Dr Kirk Stephenson, Mater Misericordiae University Hospital, Dublin

2014:

Dr Orla Galvin, University College Dublin

2013:

Dr Sarah Chambers, Queens University, Belfast

2012:

Dr Alison Reynolds, University College Dublin
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Kayleigh Slater, Conway Institute, University College Dublin, Ireland
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congenital stationary night blindness (How stationary is congenital
stationary night blindness?)
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6.	Chitosan-alginate nanoparticles for topical ophthalmic application
of dexamethasone sodium phosphate
Laurence Fitzhenry, Waterford Institute of Technology, Ireland
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lipoprotein-mediated damage in diabetic retinopathy
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HDAC6 – a novel target for retinal degeneration?
Janina Leyk, University of Oldenburg, Germany
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11. Protein Modelling of a Novel RS1 Variant of Unknown Significance in
an Irish Family
K. Stephenson, Mater Misericordiae University Hospital, Ireland

12.	Progesterone is neuroprotective in the retina by regulating
microglia-Muller glia crosstalk
Sarah L. Roche, University College Cork, Ireland

13. Inter-ocular symmetry of foveal cone density using sub-airy disk 		
detectors with adaptive optics scanning laser ophthalmoscopy
Prince Sunil Thomas, Medical College of Wisconsin, USA

14. Treatment of visual impairment in Leber’s Hereditary Optic
Neuropathy (LHON) with Idebenone (Raxone®)

		

Adrian Warnock, Santhera, Northern Europe

15. Identification of novel therapeutic targets for treatment of inherited
retinal dystrophies in zebrafish models
		
Husvinee Sundaramurthi, University College Dublin, Ireland

16. Heterozygous TRPV2 Knockdown in rats promotes capillary dropout
in the retina
M
 atthew McIvor, Queen’s University Belfast, United Kingdom

17. TLR2 bridges oxidative stress and complement activation in a 		
model of Age-related macular degeneration (AMD)
Kelly Mulfaul, Trinity College Dublin, Ireland

18. A sight for sore eyes: Differential expression of key markers of 		
apoptosis and the cell cycle in the glaumatous lamina cribrosa
Talia Hassan M Bin Yussuf, University College Dublin, Ireland

19. Novel Methods for the Analysis of Mitochondria and the 			
Development of Candidate Therapies
Daniel M Maloney, Trinity College Dublin, Ireland

20. Investigation into the underlying aetiology of a visual function 		
defect in a zebrafish model of von-Hippel Lindau disease			
	
Rebecca Ward, University College Dublin, Ireland
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 aragh McGee, School of Medicine, National University of Ireland Galway, Ireland

22. TRPV2 knockdown upregulates pro-inflammatory markers and 		
induces retinal gliosis
Jennifer Henry, Queen’s University Belfast, United Kingdom

23. Investigation into the anti-angiogenic activity of vitamin D and 		
biochemical induced responses in the eye						
Stephanie Merrigan, University College Dublin, Ireland

24. Retinal Pigment Epithelial (RPE) cells switch to Warburg metabolism
following photoreceptor outer segment (POS) phagocytosis
Rebecca Mahony, Trinity College Dublin, Ireland

25. Functional insights into RAB28 associated retinal degeneration 		
from C. elegans
Stephen Carter, Conway Institute, University College Dublin, Ireland

26. A Novel Promoter for Retinal Ganglion Cell Directed Gene Therapies
Naomi Chadderton, Smurfit Institute of Genetics, Trinity College Dublin, Ireland

27. Inhibition of mTOR Pathway to Prevent Photoreceptor Cell 			
Damage
Umur Kayabasi, Uskudar University, Istanbul, Turkey
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1.

Target 5000: Targeted Sequencing of Patients with Inherited Retinal
Degenerations in Ireland
A
 drian Dockery, Matthew Carrigan, Kirk Stevenson, David Keegan, Niamh Wynne,
Giuliana Silvestri, Andrew Green, John McCourt, Peter Humphries, Paul F. Kenna, G.
Jane Farrar
Trinity College Dublin, Ireland
T
 he inherited retinal degeneration (IRD) patient cohort evaluated in the study has
been obtained via a collaborative network of ophthalmologists whereby if an IRD
is suspected given consent, a DNA sample is taken and provided to a central
laboratory for genetic analysis. The study seeks to detect previously identified,
together with as yet undiscovered, pathological mutations in a panel of known
IRD genes utilizing target capture next generation sequencing (NGS) for 254 IRD
genes. The study to date includes over 750 IRD patients from more than 500
pedigrees. While clinical trials are in progress for patients with IRDs, many such
trials require patients to have a known causative mutation to enable participation.
The Target 5000 research project aims to genetically characterise the estimated
5,000 people in Ireland with IRDs. To date, as part of Target 5000, over 10% of the
estimated Irish IRD population has been sequenced providing real insights into
the genetic architecture of IRDs in Ireland. Target 5000 offers not only a chance to
discover new relevant and pathogenic mutations, but is vital to providing patients
with information regarding the underlying genetic pathogenesis of their disease.
Thus far, during the course of the study, genetic analysis of IRD patients has
helped to resolve ambiguous phenotypes and to identify causative mutations in
approximately 68% of IRD cases. The growing body of data from NGS studies
of IRDs globally should facilitate better correlations between genotype and
phenotype and refine methods for diagnoses and prognoses.

2.

Norgestrel as an Intravitreal Therapy for Retinal Degeneration
Ashleigh M. Byrne, Thomas G. Cotter
University College Cork, Ireland
R
 etinitis pigmentosa (RP) is a group of highly heterogeneous inherited
retinal diseases, all of which comprise progressive death of rod and cone
photoreceptors via several different signalling cascades including apoptosis,
autophagy and necrosis. Currently, disease causing-mutations have been
identified in 60 rod photoreceptor-genes. Despite this heterogeneity, all cases
of RP are characterized by death of rod photoreceptors followed by secondary
gradual death of cone cells, which eventually leads to total blindness. Given
this common endpoint for RP, we sought a therapeutic strategy which does not
discriminate between genetic aetiology. We have previously demonstrated the
neuroprotective effects of norgestrel, a synthetic analogue of progesterone, in
both the inherited RP model, and the light-damage model of retinal degeneration.
When administered by intraperitoneal injection or orally in the diet, norgestrel
has shown potent anti-apoptotic, anti-oxidant and anti-inflammatory properties.
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3.	Circadian regulation of the inner retinal vasculature; A paradigm for
Geographic Atrophy development
Natalie Hudson, Lucia Celkova, Sarah Doyle, Matthew Campbell
Trinity College Dublin, Ireland
	Photoreceptor outer segment (POS) phagocytosis and renewal is one process
occurring daily upon light onset. The involvement of circadian rhythms in retinal
function, however, are still not fully elucidated. Here, we wished to study the role
of circadian clock components in the regulation of processes directly related to
the replenishment of shed POS’. Wild-type C57BL6/J mice were sacrificed at
8AM and 8PM (corresponding to 12 h lights on: 12 h lights off cycle, respectively)
for in vivo analyses. Retinal protein and mRNA was extracted and tight junction
(TJ) and circadian clock components analysed by western blotting and qRT-PCR,
respectively. To verify the response was circadian rather than diurnal, further
cohorts of C57BL6/J mice housed in either 24 h of darkness or dark-adapted for
three weeks, in which the light cycle was reversed, were analysed as above. We
found that TJ component claudin-5 cycled in the retinal vasculature throughout the
day and the clock component BMAL1 was required for claudin-5 cycling. Claudin-5
levels cycled in a circadian-dependent, rather than diurnal manner, with lower levels
at 8PM compared to 8AM. These changes phenotypically led to more permeable
retinal vessels in the evening compared to morning as observed by fundus
fluorescein angiography and dynamic contrast enhanced magnetic resonance
imaging analyses. Circadian-regulated changes in retinal vascular permeability was
not evident in BMAL1FL/FL-Tie-2 mice, where BMAL1 was lacking in endothelial
cells. Mice exposed to a high fat diet in tandem with persistent suppression of
claudin-5 developed rapid onset of a geographic atrophy (GA) like phenotype. We
have discovered that the inner blood-retinal barrier is highly dynamic and plays a
critical role in replenishing POS. Circadian regulation of claudin-5 facilitates the
exchange of material between blood and the neural retina. Therefore, regulating
claudin-5 or circadian clock components may represent a novel therapeutic target
for treating GA.
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However, for clinical trials a local delivery method of norgestrel is required,
particularly for male patients. The delivery method should also allow for sustained
release of norgestrel over time in order to reduce clinic visits by the patient. To this
end, we have set about developing norgestrel-conjugated PLGA microspheres.
Preliminary results from intravitreal injections of these microspheres into the lightdamage mouse model have proven successful, rescuing photoreceptor cells from
cell death, as detected by TUNEL assays. We now aim to establish and optimise the
release profile of norgestrel from the microspheres, with a release period of around
90 days being optimal to allow for three months between injections, should this
therapeutic strategy reach the clinic.
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4.

Developing zebrafish CRISPR/Cas9 knockout models to investigate
the role of cysteinyl leukotriene receptors in vision

	

Jessica Garcia-Fernandez, Kayleigh Slater, Stephen Carter, Breandán Kennedy
Conway Institute, University College Dublin, Ireland
Purpose: According to The National Eye Institute, diabetes can increase the
likelihood of developing eye diseases such as diabetic retinopathy and glaucoma,
which can lead to blindness. Chronic inflammation and neovascularisation
are some of the pathological features of these diseases. Cysteinyl leukotriene
receptors are known regulators of these processes. Zebrafish has emerged
as an attractive and convenient animal model to study vascular development,
inflammation and oedema. Previously, we identified quininib (2-[(E)-2-(quinolin-2yl)vinyl] phenol) as a cysteinyl leukotriene (cysLT) receptor antagonist inhibiting
hyaloid vessel angiogenesis in zebrafish eyes (Reynolds et al, 2016). Here, we
are developing knockouts of cysteinyl leukotriene receptors in zebrafish to better
understand their requirement for vision.
Methods: Clustered regularly interspaced short palindromic repeats (CRISPR)
with CRISPR-associated (Cas) endonucleases editing technology was customised
to target the gene coding sequences. CRISPR constructs for a deletion were
designed, cloned into pDR274 expression vector and transformed into competent
cells. Subsequently, they and Cas9 encoded within pT3TS-nCas9n expression
vector were in vitro transcribed. The resulting mRNAs were co-injected into one
cell-stage zebrafish embryos. Gene knockout was analysed by polymerase chain
reaction (PCR) and DNA sequencing of F0 injected adult zebrafish. F0 zebrafish
carrying and transmitting the mutation were outcrossed to transgenic Tg(fli1:EGFP)
y1 zebrafish expressing EGFP in blood vessels. F1 knockout zebrafish will be
incrossed to characterise the absence of the receptors in homozygous mutants.
Results: Genotyping PCR and DNA sequencing results are consistent with a
deletion event of approximately 600 and 780 bp in cysltr1 and cysltr3 respectively.
Phenotypic characterisation of homozygous mutants will reveal requirement of
these receptors for developmental angiogenesis in the eye, retinal pattering and
visual behaviour.
In conclusion: CRISPR-Cas9 gene editing is an effective approach to investigate
the role of cysteinyl leukotriene receptors in the eye.
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Genotype-Phenotype correlations of patients given a diagnosis of
congenital stationary night blindness (How stationary is congenital
stationary night blindness?)
Niamh Wynne, Matthew Carrigan, Adrian Dockery, Karen Collins, Hilary Dempsey,
Jane Farrar, Paul Kenna
Research Foundation, Royal Victoria Eye and Ear Hospital, Ireland
Purpose: We report genotype-phenotype correlations in five families with 		
mutations in GNAT 1, SCL24A1 and Rhodopsin respectively where the initial 		
diagnosis was one of congenital stationary night blindness or the genes had
previously only been described in congenital stationary night blindness (CSNB).
Methods: Patients with IRDs attending the Research Foundation at the Royal
Victoria Eye and Ear Hospital, Dublin were recruited prospectively and clinically
characterized as part of the Target 5000 initiative. Assessment included bestcorrected visual acuity, Goldmann perimetry, Lanthony D15 colour vision testing,
slit-lamp biomicroscopy, ISCEV clinical standard electroretinography (ERG), colour
and autofluorescence fundus photography, and spectral-domain optical coherence
tomography. With informed consent, DNA samples drawn from the subjects
underwent exon sequencing of 218 retinopathy-associated genes using targetcapture oligo panels.
Results: Mutations, in 5 unrelated families with congenital night blindness and
initially normal day vision, were found in rhodopsin (RHO), GNAT1 and SCL24A1.
GNAT1 and SCL24A1 gene mutations had previously only been described in patients
with CSNB. A homozygous GNAT1 mutation, c.904C>T/p.Gln302*, was identified in a
patient with very late onset, 6th decade, field constriction and cone ERG amplitude
reduction. Two patients homozygous for SCL24A1 c.2679delT/p.Asn893fs had
similar clinical features despite initially normal cone ERG responses and fundal
appearances. Members of a pedigree heterozygotic for RHO c.541G>A/p.Glu181Lys
had a classical electronegative ERG, frequently associated with CSNB, however
even in the presence of normal fundus findings they had mild evidence of cone
dysfunction and established field defects. RHO c.3683A>C/pGln184Pro segregated
in heterozygotes with entirely normal fundal findings and field analysis up to the
4th decade, however progressive cone dysfunction in later years was evident. RHO
c.281C>T/p.Thr94Ile was found in affected members of a kindred who appear to
have true CSNB. This phenotype has been non-progressive over a twenty-year
interval and patients even in advanced years only have compromised night vision.
Conclusions: CSNB is a group of rare inherited retinal diseases. It is a condition
that is classically characterised by congenital nyctalopia caused by rod 		
dysfunction and a non-progressive phenotype. In our series of families with clinical
signs and symptoms initially indicative of CSNB affected members of four families
went on to develop progressive rod-cone dystrophies and Retinitis Pigmentosa-
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like pictures. Caution in diagnosing CSNB or in favourably prognosticating is
advisable especially in cases where the genotype has not been established or
older affected relatives are not available for assessment.

6. Chitosan-alginate nanoparticles for topical ophthalmic application 		
of dexamethasone sodium phosphate
G
 autam Behl, Sangeeta Kumari, Javed Iqbal, Laurence Fitzhenry
Waterford Institute of Technology, Ireland
	
Introduction: Topical eye drop application considered to be the most convenient
and favourable mode of drug administration for the treatment of anterior segment
diseases. Over the last decade, the challenges of this administration route have
been highlighted. Barriers such as the ocular epithelium as well as the loss of
drug due to tear drainage often result in delivery of less than 5%, significantly
reducing therapeutic efficacy. Mucoadhesive nanoparticles may increase the
retention time on ocular surface and enhance the drug permeation across corneal
barrier, resulting in improved therapeutic efficacy and dosing frequency. The
present study explores the applicability of dexamethasone sodium phosphate
(DSP) loaded chitosan-alginate nanoparticles (CA-NPs) for this purpose.
Methods: CA-NPs were prepared by ionic complexation of chitosan and
alginate containing DSP. The internalisation of fluorescent CA-NPs prepared
form FITCderivatised chitosan, into human corneal epithelial cells (HCEC) was
studied by fluorescence microscopy. Nanoparticles were evaluated for ex-vivo
mucoadhesion studies on excised porcine cornea and trans-corneal permeability
of DSP was studied by Franz-diffusion method.
Results: The hydrodynamic diameter of the DSP-loaded CA-NPs was observed 		
in the range of 160 ± 13 nm to 175 ± 5 nm. The release of drug was found to be 		
accompanied with initial burst phase for ~ 4 days followed by a longer sustained
release phase. A rheological synergy of 3.68±0.03 Pa (p < 0.05) was observed
with CA-mucin mixture indicating profound interaction between the mucin andCANPs. Further appreciable retention of CA-NPs was observed on porcine cornea.A
significantly enhanced (p < 0.05) ex-vivo permeation of DSP was observed
across porcine cornea (7μg/mL) as compared to free DSP solution (2μg/mL).
Discussion: CA-NPs were found to possess mucoadhesive properties that may
play an important role in ocular retention and enhancing drug residence time and
absorption across corneal epithelium. Further, such systems may also act as a
means of less frequent dosage and reduced side effects. Although appreciable
results were observed during this study, a more comprehensive and extensive in
vivo study will be needed for deeper understanding of such formulations.
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Fenofibrate diet ameliorates combined hyperglycaemic & 		
lipoprotein-mediated damage in diabetic retinopath

	
Anna R. Connell, Rebecca McLeese, Clare B. Kelly, Pak Yee Rebecca Chow,
Richard Knell, Jeremy Y. Yu, Derek P. Brazil, Timothy J. Lyons
Queen’s University Belfast, United Kingdom
	The combined effects of hyperglycemia and lipoprotein extravasation/
modification contribute to diabetic retinopathy (DR). Fenofibrate slows DR
progression, but its mechanisms of action are unclear. In patient studies,
the benefit of fenofibrate is independent of lipid profile changes, suggesting
potential intra-retinal effects. To investigate this phenomenon, a diabetic
rat model incorporating intra-ocular injections of modified lipoprotein to
accelerate DR was employed. One week post-induction of STZ-diabetes,
diabetic and control rats received chow with or without Fenofibrate (0.18%)
for 4 weeks. At week 3, intra-vitreal Highly-Oxidised Glycated Low-Density
Lipoprotein (HOG-LDL) was injected to simulate intra-retinal lipoprotein
extravasation/modification (vitreal conc. 25µg protein/ml). At weeks 0, 3
and 4, electroretinograms (ERG) and ocular coherence tomography (OCT)
were recorded. Eyes were harvested for histologic studies. At week 0, no
ERG or OCT differences were observed between the control and diabetic
group (n= 6-9 per group). At week 3, despite no effects detected by OCT,
amplitudes of ERG A- and B-waves were reduced in diabetic vs. control
(p≤0.001). Fenofibrate delivered in chow did not affect the reduction in
A- and B-wave in diabetic rats. At week 4, ERG abnormalities were more
severe in diabetic vs. control, but diabetic animal eyes receiving Fenofibrate
exhibited functional ERG recovery (p≤0.001). Qualitative and quantitative
OCT analyses also showed protection by fenofibrate chow in diabetic rats
compared to controls (p≤0.001). Retinal histology showed reduction of
inflammation and leukocyte infiltration in HOG-LDL-injected diabetic rats
that received fenofibrate vs those receiving normal chow. In conclusion,
oral Fenofibrate did not ameliorate early retinal changes associated with
hyperglycaemia, but mitigated severe retinal injury associated with injection
of modified LDL. Therefore, Fenofibrate may act on pathways associated
with intra-retinal extravasated lipoproteins, thus preventing DR pathology.

8.

HDAC6 – a novel target for retinal degeneration?
Janina Leyk, Conor Daly, Ulrike Janssen-Bienhold, Breandán Kennedy, 		
Christiane Richter-Landsberg
University of Oldenburg, Germany
 rogressive loss of photoreceptor cells is characteristic for retinal
P
degenerative disorders, such as retinitis pigmentosa (RP). Recent
studies suggest that histone deacetylases (HDACs) are involved in retinal
degeneration and that inhibition of their enzymatic activity plays a protective
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role. HDAC6 is unique among the 18 members of the HDAC family since it mainly
deacetylates non-histone proteins like α-tubulin, HSP90 and cortactin. HDAC6
plays a role in cellular stress responses, redox regulation, and its inhibition has
been implicated to be protective in certain neurodegenerative diseases. Our
study aims to elucidate the role of HDAC6 and the influence of its inhibition by
tubastatin A (TST) on 661W cells, a mouse derived cell line with characteristics
of cone photoreceptors, subjected to oxidative stress. To determine whether
TST has a therapeutic effect on visual function, the dye zebrafish model of
inherited sight loss was utilized. RT-PCR and immunoblot analysis revealed the
presence of HDAC6 in 661W cells and in retinal lysates of Cx57/BL6 wildtype
mice. In 661W cells HDAC6 inhibition by TST led to the acetylation of α-tubulin.
After oxidative stress, exerted by hydrogen peroxide, TST promoted cell survival
and the upregulation of heat shock proteins HSP70 and HSP25 by activation of
heat shock transcription factor 1. Furthermore, H2O2 treatment led to strong
overoxidation and thereby inhibition of Prx1. Preincubation with TST prevented
the inactivation of Prx1 and its preserved activity may exert protective effects
in photoreceptor cells. The dye zebrafish model is characterized by defects in
visual behavior and retinal morphology. Using assays to evaluate optokinetic
and visualmotor responses we demonstrated that TST treatment restored visual
behaviors. In agreement, TST improved retinal morphology and the qualitative
appearance of photoreceptors. In conclusion, our data suggest that among
the family of HDAC enzymes, HDAC6 has a significant and specific role in
neuroprotection.

9.

AAV-mediated gene replacement in a patient-derived fibroblast 		
model of X-linked Retinitis Pigmentosa
Ciara Shortall, Arpad Palfi, Naomi Chadderton, Paul F. Kenna, Matthew Carrigan, 		
Stephanie Boomkamp, Sanbing Shen, Alison J. Hardcastle, G. Jane Farrar
Trinity College Dublin, Ireland

	Mutations in RP2 (Retinitis Pigmentosa 2) are thought to account for
approximately 15% of the incidence of X-linked Retinitis Pigmentosa – a severe,
early-onset form of inherited retinal degeneration (IRD). RP2 is ubiquitously
expressed and involved in the ciliary trafficking of lipid-modified proteins – a
process essential for photoreceptor function. As most pathogenic mutations
appear to result in truncation or complete loss of protein, RP2 is an excellent
candidate for gene augmentation therapy. Personalised cell models have
emerged as invaluable tools for the elucidation of disease pathogeneses and
have greatly enhanced pre-clinical proof of concept studies. Target 5000, a
project focused on genetic characterisation of the 5,000 IRD patients in Ireland,
enabled the identification of a male patient harbouring the R120X RP2 mutation.
A patient-derived dermal fibroblast cell model of the disease was thus generated
and is being characterised. After comparing the transduction efficiencies of
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10. Investigating a role for SARM in Retinal Degeneration
E
 ma Ozaki, Chris Greene, Maedbh Rhatigan, Marain Humphries, Kelly Mulfaul, 		
Michael Carty, Andrew Bowie, Matthew Campbell, Sarah Doyle
Trinity College Dublin, Ireland
	SARM (sterile alpha and armadillo motif-containing protein) was originally
identified as a TLR adaptor family member, functioning as a specific inhibitor of
TRIF-dependent TLR signalling. However, more recent studies have highlighted
SARM’s role in mediating injury-induced axonal cell death. Clinically, we
have observed an increase in SARM expression in PBMCs of individuals with
age-related macular degeneration (AMD) compared to healthy age-matched
individuals. AMD is a blinding disease caused by atrophy of the retinal pigment
epithelium (RPE) and photoreceptors. Here, we investigate Sarm’s role in different
models of retinal degeneration. When compared to age-matched wild-type mice,
SARM RNA expression is increased in the RPE/choroid in two mouse models of
retinal degeneration (Rho-/- and Rho307), with expression further increasing with
age. Overexpressing ΔN-SARM, a plasmid lacking the N-terminal auto-inhibitory
domain, in a human RPE cell-line resulted in a dose- and time- dependent death
of these cells. Recent studies have demonstrated that SARM-mediated axonal
degeneration is mediated through reducing the NAD+ pool, leading to oxidative
stress. We utilised a model of oxidative stress-induced retinal degeneration in
Sarm-/- mice and assessed cell death. TUNEL staining at day 2 indicates Sarm/- mice are protected from photoreceptor cell death, though this protection is
lost at day 7. Subsequently, sub-retinal injections of an AAV expressing the ΔNSARM construct were administered into C57BL/6J mice and RPE cell death was
monitored by Optical Coherence Tomography and TUNEL staining. Our data
suggest that SARM is overexpressed during the process of retinal degeneration
and may contribute to RPE and photoreceptor atrophy.

11. Protein Modelling of a Novel RS1 Variant of Unknown Significance
in an Irish Family
	
K. Stephenson, Gautam Behl, Sangeeta Kumari, Javed Iqbal, Laurence Fitzhenry
Waterford Institute of Technology, Ireland
Introduction: X-linked retinoschisis is an inherited macular dystrophy affecting 		
central vision in males. The retinoschisin protein is involved in cell-cell adhesion
within the retina. Dysfunctional retinoschisin causes a schisis plane to develop 		
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AAV vectors of various serotypes in fibroblasts, it was decided to proceed with
an AAV2/2 vector to explore RP2 replacement in this cell model of disease. In
addition, the effects of AAV-delivered RP2 over expression in vivo in the murine
retina were analysed.
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with progressive atrophy of the macular photoreceptors and permanent vision 		
loss by the 5th decade.
Methods: As part of the Target 5000 Irish National Inherited Retinal Disease Study,
seven male first cousins, a carrier daughter and two affected grandsons of an 		
X-linked retinoschisis pedigree were assessed. All participants had a clinical 		
assessment with pedigree mapping, and fundal imaging at the Mater Hospital, 		
Dublin. All adult subjects had genetic analysis via panel-based next-generation
sequencing at the School of Genetics, Trinity College Dublin.
Results: All affected male patients fit the clinical criteria for XLRS, in keeping with
a known staging. A novel RS1 gene (Xp22.2) variant was detected in all adult 		
subjects (c.413C>A resulting in a Thr138Asn substitution). A protein model was 		
created showing likely pathogenic changes to higher order protein structures.
Discussion: The confirmation of pathogenicity of this novel RS1 variant explains
the retinal changes seen. Current clinical trials of intravitreal gene therapies 		
for XLRS are promising. This data may allow those members of this pedigree with
reversible retinal changes to benefit from novel treatments.

12. Progesterone is neuroprotective in the retina by regulating 			
microglia-Muller glia crosstalk
Sarah L. Roche, Thomas G. Cotter
University College Cork, Ireland
Purpose: To study the role of microglia-Muller glia crosstalk in retinal 			
degeneration and neuroprotection in the rd10 mouse model of retinitis 			
pigmentosa.
Background: Norgestrel, a progesterone analogue, has demonstrated 			
neuroprotective effects in a mouse model of retinitis pigmentosa. Neuroprotection
is achieved in part through Norgestrels anti-inflammatory properties, alleviating
detrimental microglial activity. Gliosis is a feature of many neurodegenerative 		
diseases of the retina, including retinitis pigmentosa. Muller glia, a type of 		
macroglia found in the retina, are major contributors of gliosis, characterised 		
by the upregulation of glial fibrillary acidic protein (GFAP). Microglia-Muller 		
glia crosstalk has been implicated in the initiation of gliosis. In the rd10 retina,
increased microglial activity and gliotic events are observed prior to the onset
of photoreceptor loss. We hypothesized that Norgestrels dampening effects on
harmful microglial activity would consequently impact on gliosis.
Methods: Dams of postnatal day (P) 12 rd10 pups were given a Norgestrel-		
supplemented diet (80mg/kg). Upon weaning, pups remained on Norgestrel. Tissue
harvested from P5-P40 rd10 and control mice was used to assess retinal microglial
activation and gliosis, in healthy, degenerative and neuroprotective states. In order
to establish the role of microglia-Muller glia crosstalk, we utilised primary rd10
microglia and a Muller cell line, rMC-1.
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13. Inter-ocular symmetry of foveal cone density using sub-airy disk 		
detectors with adaptive optics scanning laser ophthalmoscopy
	
Prince Sunil Thomas, Brian Higgins, David Keegan, Brian Vohnsen, Joseph Carroll
Medical College of Wisconsin, USA
	Dense foveal packing of cone photoreceptors provides high visual acuity,
and loss of this cell population has therefore devastating effects on daily
life. To assess treatments of eye diseases, an effective experimental design
is to compare treated to untreated fellow eyes, but this assumes high interocular similarity. Due to the tight packing and small foveal cone diameters, it
is challenging to resolve foveal cones within 0.03 mm retinal eccentricity. The
current study utilises sub-airy disk detectors in confocal adaptive optics scanning
laser ophthalmoscopy (AOSLO) to resolve foveal cones. A custom AOSLO using
superluminescent diodes (Superlum, Ireland) with peak wavelengths of 790
nm (34.3 µW average power) and 850 nm (28.3 µW average power) was used
for reflectance imaging and wavefront sensing, respectively. An individual with
no known ocular pathology was imaged at the foveal center. The images were
captured using confocal pinhole diameters of 0.6, 1.0 and 1.2 normalized Airy
disk diameters (ADD) and were compared. Individual cones were identified, and
the identifiable cone densities were calculated and compared between eyes. The
images showed an increased cone contrast with the smaller airy-disk diameter in
both eyes of the subject. We observed a high degree of symmetry between eyes,
with foveal cone density values of 79,895 cones/mm2, 61,549 cones/mm2 (OD)
and 77,336 cones/mm2, 64,187 cones/mm2 (OS) at retinal eccentricities of 120 m
and 193 m, respectively. The peak cone density was found to be 132,940 cones/
mm2 (OD) and 121,990 cones/mm2 (OS). The present study paves the way to
assess inter-ocular symmetry of foveal cone density.
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Results: Norgestrels neuroprotective effects in the rd10 retina coincide with 		
significant decreases in both microglial activity and Muller cell gliosis. 			
We show that rd10 microglia stimulate GFAP production in a Muller glial cell line.
Norgestrel attenuates gliosis through direct actions on both microglia and Muller
glia. Norgestrel reduces the release of harmful stimuli from microglia, which might
otherwise stimulate gliosis. We propose that Norgestrel targets Muller cell gliosis
directly, by limiting the availability of pSTAT3, a known transcription factor for 		
GFAP. These findings highlight an important aspect to Norgestrel’s 			
neuroprotective effects in the diseased retina, in combating Muller cell gliosis.
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14. Treatment of visual impairment in Leber’s Hereditary Optic 			
Neuropathy (LHON) with Idebenone (Raxone®)
X. Llória, M. Silva, C. Catarino, Adrian Warnock, T. Klopstock
Santhera, Northern Europe
Purpose: LHON is a mitochondrial disease resulting in progressive, severe central
vision loss, which is caused by 1 of 3 mitochondrial DNA mutations in the genes
coding of complex I of the respiratory chain in >90% of patients. Idebenone, 		
(Raxone®) is a potent antioxidant and also interacts with the electron transport
chain restoring mitochondrial electron flux, at a dose of 900mg/day, is effective
and safe in patients with LHON. Here, we report long-term treatment outcomes in
real world clinical practice.
Methods: Patients have been treated with idebenone under Named Patient
Regulations as part of an Expanded Access Program (EAP). Visual acuity (VA)
and safety information had been monitored as per normal clinical practice.
Efficacy was assessed as clinically relevant recovery (CRR) or clinically relevant
stabilization (CRS). CRR is defined as improvement from off-chart to reading
5 letters on the ETDRS chart, or improvement of 10 letters. CRS is defined as
maintenance of VA <1.0 logMAR.
Results: From 111 patients, 87 patients carried one of the 3 most common
mutations (G1177A, G3460A or T14484C), with onset of symptoms within 1
year prior to enrolment and had at least 1 post-baseline (BL) VA assessment.
The majority of patients were male (81.6%) with mean age of 31.4 years and
mean time from onset to BL was 4.6 months. The mean treatment duration was
23.8 months ranging from 2.4 to 59.5 months. CRR at the last observation was
observed in 47.1% of patients. The average gain in visual acuity for responders
was 0.72 logMAR, equivalent to more than seven lines on the ETDRS chart after
an average treatment of 28.7 months. For patients who had a VA below 1.0
logMAR in at least one eye at initiation of treatment 50% (12/24) experienced a
CRS of vision below this threshold at their last observation.
Conclusions: Idebenone is well tolerated and effective in a large proportion of
patients with LHON. When initiated early, idebenone can stabilise good residual
vision or result in recovery of lost vision. Furthermore, data suggest that the
number of patients experiencing CRR increase with longer treatment duration.
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	Husvinee Sundaramurthi, Helen Rueckert, Conor Daly, Stephen Carter, Alison
Reynolds, Breandán Kennedy
University College Dublin, Ireland
Inherited retinal dystrophies (iRDs) affect 1 in 3000 people worldwide and 		
effective treatment options are currently unavailable due to the heterogeneity f
these diseases. Recently, histone deacetylase inhibitors (HDACi) have gained 		
attention as a potential therapeutic option based on their neuroprotective
effects within the retina. Though the possible benefits of HDACi remains highly
controversial, and their mechanism of action has yet to be thoroughly elucidated.
In parallel, the endocannabinoid system has sparked an interest as a potential
therapeutic target for iRDs in recent times as well. Likewise, studies are still in
their infancy and not much is known or understood about the role of cannabinoids
within the retina. As such, the current study is designed to address the suitability
of HDACis and cannabinoids as therapeutic targets for iRDs using zebrafish
models. Two zebrafish retinal mutantmodels, raifteirí (raf) and dying on edge (dye)
were selected for the present study and treated with HDACi and cannabinoids,
respectively. Preliminary data from the study revealed that following tubastatin
A (TST), a selective HDAC 6 inhibitor, treatment visual capacity was partially
rescued in the raf mutants. dye mutants which were treated with cannabidiol,
a cannabinoid agonist, also depicted with a slight improvement in the visual
capacity. Further experiments are needed todetermine the maximum tolerate
dose, the safety and efficacy profile and the mechanism of action of these two
novel candidates. From this pilot study, HDACi and cannabinoids prove to be
suitable therapeutic targets for iRDs that need to be thoroughly studied.

16. Heterozygous TRPV2 Knockdown in rats promotes capillary dropout
in the retina
Matthew McIvor, Gema Esquiva Sobrino, Michael O’Hare, Tim M. Curtis,
Mary K. McGahon
Queen’s University Belfast, United Kingdom
	The stretch-sensitive non-selective cation channel, TRPV2, has been implicated
in the myogenic response in rat retinal arterioles. Loss of myogenic tone is
a key feature of early diabetic retinopathy. In the present study, we aimed to
investigate if heterozygous TRPV2 knockdown (TRPV2+/-) in rats induces
diabetic-like vascular pathology in the retina. Rat retinas from heterozygous
(TRPV2+/-) and wildtype (TRPV2+/+) P90 and P360 animals were dissected
for flatmount preparation and immunolabelling. Confocal imaging was used
to assess the expression of TRPV2 and cellular markers of diabetic pathology
with quantification using IMARIS software. Reduction of TRPV2 expression was
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confirmed in association with retinal arteriolar smooth muscle (34.8% in P90
TRPV2+/- compared to TRPV2+/+ rats). The no. of acellular capillaries (collagen
IV positive/Isolectin B4 negative) per area of retina was significantly increased
in inferior and temporal regions of the superior and deep retinal plexus but only
in the inferior region of the intermediate plexus in P90 TRPV2+/- compared to
TRPV2+/+ rats. In P360 rats there was a significant increase in capillary dropout
in nasal and temporal regions of the superior plexus, but only in the nasal region
of the deep plexus. A trend towards reduced numbers of pericytes (no. of NG2
positive cells) was also observed in P90 and P360 TRPV2+/- vs TRPV2+/+
rats however the changes were not significant. Collectively, the significant
increase in acellular capillaries and the trend towards a decrease in pericyte
numbers suggests a possible link between TRPV2 downregulation and vascular
pathology associated with diabetic retinopathy. Thus this model warrants further
investigation to determine its relevance as a model of retinopathy in the absence
of hyperglycaemia.

17. TLR2 bridges oxidative stress and complement activation in a 		
model of Age-related macular degeneration (AMD)
Kelly Mulfaul, Ema Ozaki , Nilisha Fernando, Katie Chirco, Kiva Brennan, Robert G.
Salomon, Riccardo Natoli, Rob Mullins, Matthew Campbell, Sarah L. Doyle
Trinity College Dublin, Ireland
A
 MD is the primary cause of central vision loss in the developed world. Hallmarks
include deposition of complement factor 3 (C3) sub-retinal pigment epithelium
(RPE) and increased oxidative protein modifications such as 2-(w-carboxyethyl)
pyrrole (CEP) a newly characterized TLR2 ligand. Inappropriate activation of
the alternative complement cascade is involved in AMD progression however
the cause of C3 deposition and outcome remains elusive. Evidence supporting
crosstalk between TLRs and complement led us to hypothesize that TLR2
ligation is responsible for C3 deposition. We observed TLR2 staining in normal
and AMD donor eyes and have demonstrated TLR2 ligation induces complement
factor expression in monocytes, macrophages and the RPE. C3 is secreted
basolateraly from polarised RPE cells corresponding with C3d staining observed
in AMD donor eyes. CEP, an endogenous TLR2 ligand, induces robust secretion
of C3 from the RPE. CEP in the presence of normal human serum can promote
the alternative complement pathway to completion resulting in sublytic MAC
formation and induction of pro-inflammatory and pro-angiogenic factors. MAC
formation was inhibited using anti-TLR2 blocking antibody and Mal peptide
inhibitor. Proteolysis of complement proteins after pathway activation generates
anaphylatoxins C3a and C5a. C5a synergized with PamCys causing robust TNFα
and IL-1 secretion. Using an oxidative model of retinal degeneration which mimics
cell death and C3 deposition observed in AMD we have demonstrated protective
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18. A sight for sore eyes: Differential expression of key markers of 		
apoptosis and the cell cycle in the glaumatous lamina cribrosa
T
 alia Hassan M Bin Yussuf, M. Irnaten, D. Wallace, C. O’Brien, D. Brennan
University College Dublin, Ireland
In glaucoma, a chronic rise in intraocular pressure (IOP) leads to deformation 		
of the optic nerve head (ONH) specifically in the lamina cribrosa (LC region. The
LC is a specialized fenestrated region consisting of fibroelastic beams through
which unmyelinated retinal ganglion cell axons pass before becoming the optic
nerve. Elevated IOP causes excessstrain on the LC beams, resulting in their
collapse and offsetting a cascade of damage resulting in LC mechanical failure
and fibrosis. The LC progressively undergoes fibrotic remodelling leading to
excessive deposition of extracellular matrix (ECM) to pathological levels 1,2.
However the underlying mechanisms responsible for this pro-fibrotic response
are not fully understood. Therefore, the aim of this study was to compare the
differential expression of 43 key markers of the cell cycle and apoptosis, in order
to elucidate the underlying fibrotic mechanisms at play in the glaucomatous LC.
Primary human LC cells (normal and glaucoma) were grown under standard cell
culture conditions of 37°C and 5% CO2. Protein was extracted from cell lysates
and 1000μg from each sample applied to an antibody array membrane, followed
by incubation with a HRP conjugated secondary antibody. Chemiluminescent
detection and densitometry analysis was used to quantify the protein expression
levels for each of the targets of interest. Results showed a stark difference
in the expression levels of all 43 apoptosis/cell cycle targets, with protein
expression levels being significantly decreased or absent in our glaucomatous
sample. Statistically significant decreases in protein expression (p<0.05)
were found in glaucoma related to both the intrinsic and extrinsic apoptotic
cascades (Cytochrome C, Bcl-2 family, TNF, TRAIL receptors, Caspases 3&8,
Fas, HSPs) and cell cycle-regulatory proteins (p21, p27 p53). In conclusion,
our novel findings reveal a significant dysregulation of both apoptotic and cell
cycle machinery in response to glaucoma in the LC. This is likely to be a key
mechanism responsible for fibrotic glaucomatous disease development in the
ONH.
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effects of intravitreal injection of anti-TLR2 blocking antibody. Overall, oxidative
stress induced TLR2 activation promotes complement pathway activation and
exacerbates a pro-inflammatory response, which is rescued using anti-TLR2
blocking antibody.
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19. Novel Methods for the Analysis of Mitochondria and the 			
Development of Candidate Therapies
	
Daniel M Maloney, Naomi Chadderton, Sophia Millington-Ward, Arpad Palfi,
G. Jane Farrar
Trinity College Dublin, Ireland
	Mitochondria are pivotal to the health of a cell. Mitochondrial dysfunction
primarily affects the cells ability to produce ATP. The resulting energy deficiency
can often cause the cell to be dysfunctional and eventually die. Recent studies
have shown a number of disorders to have mitochondrial dysfunction including
but not limited to; Multiple Sclerosis, Parkinson’s disease and Leber’s Hereditary
Optic Neuropathy (LHON). In LHON, mitochondria are affected due to a number of
mutations in genes encoding subunits of Complex I. In particular retinal ganglion
cells (RGCs) can be affected by perturbed mitochondrial function due to their high
energy demands, eventually leading to retinal dysfunction and often blindness,
as is the case in LHON among other disorders. These observations have
prompted interest in exploring innovative therapeutics to modulate mitochondrial
disorders involving complex I deficiency. The team has explored candidate
gene therapies for complex I deficiency, which could classically be delivered
via Adeno Associated Viruses (AAV) such as AAV serotype 2 (AAV2), among
other serotypes and vectors. An array of novel in vitro methodologies have been
developed for the evaluation of several mitochondrial related biomarkers such
as mitochondrial morphology, oxygen consumption rate and Complex I activity
levels, among others. These methods enable the monitoring of the potency of
candidate therapeutics on mitochondrial function. Such assays in principle would
be of value for in vitro and or in vivo studies involving therapies directed towards
targeting complex I deficiencies.

20. Investigation into the underlying aetiology of a visual function 		
defect in a zebrafish model of von-Hippel Lindau disease
	
Rebecca Ward, Alison Reynolds, Yolanda Alvarez, Breandán Kennedy
University College Dublin, Ireland
Purpose: Von Hippel-Lindau (VHL) disease is an autosomal dominant disorder
affecting 1 in 36000 people. Vision loss and retinal capillary hemangioblastomas
remains the most common ocular complications of VHL disease. Van Rooijen et
al., (2010) reported retinal and vasculature abnormalities in a recessive zebrafish
model of VHL disease. Our aim is to assess vhl-/- visual function, further
characterise the ocular defects observed in the vhl-/- eye and pharmacologically
rescue vhl-/- function in zebrafish larvae.
Methods: vhl-/- larvae were generated through incrossing vhlhu2117 +/zebrafish on transgenic background Tg(fli1:EGFP) allowing rapid visualisation
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Results: vhl-/- zebrafish display significant loss of visual function at 5 dpf with a
>95% reduction in both OKR and VMR, compared to siblings. Retinal histology
revealed abnormalities in the vhl-/- retinal ganglion cell layer and retinal pigment
epithelium. Abnormal hyaloid vessel development was noted on the lens while
ectopic vessels were observed in the retinal layers of 5 dpf larvae. Sunitinib
malate significantly improved visual function, reduced intraretinal vessel formation
and improved hyaloid vessel patterning.
Conclusions: vhl-/- larvae display a visual function defect, hyaloid vessel
abnormalities and intraretinal vasculature at 5 dpf which are reversed by treatment
with Sunitinib, a multi-targeted tyrosine kinase inhibitor with market approval for
kidney, gastrointestinal and pancreatic cancers.

21. Surveying knowledge, practice and attitudes toward intervention
fidelity within trials of complex healthcare interventions
	
Daragh McGee, Elaine Toomey
School of Medicine, National University of Ireland Galway, Ireland
	
Background: Intervention fidelity is the degree to which interventions have
been implemented as intended by their developers. It is crucial for the accurate
interpretation of intervention effectiveness, but is often poorly addressed within
clinical trials of complex healthcare interventions. The reasons for this have
been poorly investigated, and information regarding current fidelity practices
within clinical trials remains insufficient. This study aimed to explore knowledge,
attitudes and practice of intervention fidelity amongst researchers, practitioners
and others with experience of clinical trials of complex interventions.
Methods: An online survey using a combination of closed- and open-ended 		
questions was disseminated via research networks, academic institutions and 		
professional groups using e-mail and Twitter. Ethical approval was granted by the
Galway Clinical Research Ethics Committee.
Results: 264 participants representing 15 countries completed the survey. The 		
majority (n=174, 65.9%) of participants identified as Researchers, with Research
Practitioners representing 19.7% (n=52). 69.7% (n=184) were familiar with 		
‘intervention fidelity’. 68.9% (n=182) had experience of assessment (e.g. provider
self-report) and enhancement (e.g. training manual) fidelity strategies. 			
Participants felt these strategies had been poorly reported (2.93±1.05), on a scale
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of vasculature development by fluorescent microscopy. Larvae were treated at
58 hpf with Sunitinib malate. Visual behaviour was characterised by optokinetic
response (OKR) and visual motor response (VMR) assays. Retinal histology was
analysed by bright field microscopy. In addition, intraretinal vasculature was
assessed and z-stacks generated by confocal microscopy.
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of 1 (never reported) to 5 (always reported). Poor knowledge or understanding
was the most commonly cited barrier to intervention fidelity (n=202, 77.4%).
Participants rated the importance of fidelity as 4.47±0.67 on a scale of 1 (not
important) to 5 (very important). 89.7% (n=236) would avail of training in this area.
Conclusion: Despite good awareness of intervention fidelity and its importance,
poor knowledge and understanding appears to be a significant limitation to
addressing intervention fidelity in clinical trials. Clarification of the terminology,
definition and components of intervention fidelity would facilitate better
understanding of the concept. Participants identified a need for training in this
area. A discrepancy between implementing fidelity strategies and subsequent
reporting highlights the issue of inadequate intervention fidelity reporting.

22. TRPV2 knockdown upregulates pro-inflammatory markers and 		
induces retinal gliosis
Jennifer Henry, Gema Esquiva Sobrino, Michael O’Hare, Tim M. Curtis,
Mary K. McGahon
Queen’s University Belfast, United Kingdom
T
 he myogenic constriction of arterial vessels in the rat retina depends on
the activation of stretch-dependent TRPV2 channels. In diabetes, TRPV2 is
downregulated and the mechanisms linking stretch to TRPV2 channel activation
are impaired. These changes are believed to underlie the loss of blood flow
autoregulation in the diabetic retina. To date, no studies have examined the extent
to which loss of myogenic signalling and blood flow autoregulation contributes
to the development of diabetic retinopathy. The aim of the present study was
to examine whether TRPV2 heterozygous knockout rats exhibit inflammatory
changes in the retina similar to those observed in diabetic retinopathy. Retinas
from TRPV2 +/- and +/+ rats were investigated for cytokine expression as well as
immunohistochemical analysis of microglial, Müller cell and astrocyte reactivity.
7 cytokines were upregulated >2-fold in the P90 TRPV2 +/- animals (IL-2, B7-2/
CD86, IL- α, L-Selectin, MMP-8 and TNF-α). Immunohistochemical analysis of
retinal sections demonstrated a significantly increased number of microglial
cells in P90 and P360 TRPV2 +/- retinas. The number of GFAP positive Müller
cells increased significantly in the P90 and P360 +/- animals. Lastly, astrocyte
density was significantly lowered at P90 in TRPV2 +/- retinas. Collectively these
data demonstrate that heterozygous knockdown of TRPV2 upregulates proinflammatory markers in the retina and suggests a possible role of TRPV2 downregulation in the development of glial cell pathologies associated with diabetes.
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Stephanie Merrigan, Eugène Dillon, Alison Reynolds, Gerard Cagney,
Breandán Kennedy
University College Dublin, Ireland
	
The retina is perfused by two multifunctional vasculature networks which support
vision. Aberrant growth of either of these systems can underpin blindness in
several diseases, including age-related macular degeneration. Currently, 7.2%
of people over 50 suffer from AMD, with 0.6% presenting with late stage disease
in Ireland (Fighting Blindness). Here, we undertook a phenotype-based screen
in zebrafish larvae, identifying novel regulators of developmental angiogenesis
and candidate treatments for pathological ocular neovascularisation. Unbiased
SCREEN-WELL®ICCB library screening identified 8 attenuators of zebrafish
ocular vasculature development, including the biologically active form of vitamin
D, calcitriol. Calcitriol mediates its effect through the nuclear vitamin D receptor
(VDR). Seven additional VDR agonists significantly and selectively inhibited ocular
developmental angiogenesis by up to 50% in zebrafish larvae. VDR agonists
thereafter significantly attenuated mouse ex vivo choroidal sprouting angiogenesis,
a response not mimicked in aortic ring explants, again demonstrating ocular
selective anti-angiogenic activity. Anti-angiogenic activity, however, was not
translated to a mouse model of retinal vasculature development, likely due to
the systemic delivery approach resulting in inadequate ocular pharmacokinetics.
Ocular biochemical profiling in calcitriol treated larvae revealed cyp24a1, vegfaa,
vegfab and dre-miR-21 to be significantly upregulated. miRNA have a pivotal role
during development, and dre-miR-21 was further linked to angiogenesis, with
augmentation also shown in response to anti-angiogenics all-trans retinoic acid
and sunitinib. VDR agonist anti-angiogenic activity is partially dependent on miR21,
with reduced but persistent inhibition of mouse choroidal sprouting angiogenesis
demonstrated in miR21 KO mice. Future experiments will evaluate the efficacy of
VDR agonists in pathological pre-clinical models and investigate their molecular
mechanisms. Proteomics revealed 30 proteins differentially regulated by calcitriol
in larval zebrafish eyes, revealing genes potentially targeted by the VDR or miR21.
In summary, VDR agonists and/or downstream mediators such as miR21 offer
alternative therapeutic targets for ocular neovascular disease.

24. Retinal Pigment Epithelial (RPE) cells switch to Warburg metabolism
following photoreceptor outer segment (POS) phagocytosis
Rebecca Mahony, Nadine Assmann, David K. Finlay, Sarah L. Doyle
Trinity College Dublin, Ireland
 ge-related Macular Degeneration (AMD) is the leading cause of central vision
A
loss in individuals over the age of 50 with 196 million people affected. Innate
immune dysregulation is key in the pathology of AMD, yet the trigger for chronic
inflammation associated with the disease remains unknown. The retina consumes
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more oxygen than any other tissue in the body and is highly metabolically
active. Aerobic glycolysis is increased during phagocytosis in macrophages.
Like macrophages, RPE cells are professional phagocytes, clearing shed POS
every morning. Aging can cause these POS to undergo lipid peroxidation. We
hypothesised that daily POS phagocytosis induces a temporary switch to aerobic
glycolytic metabolism in RPE cells to maintain homeostasis, but that return to
oxidative phosphorylation may be delayed during phagocytosis of oxidised POS,
leading to a prolonged inflammatory phenotype that may contribute to retinal
degeneration. We show that RPE uptake of POS increases the rate of glycolysis.
Furthermore, blocking glycolysis using 2-deoxyglucose (2-DG) leads to a 50%
decrease in the rate of POS uptake by RPE cells, compared to untreated cells. In
addition, POS uptake by RPE cells results in an increase in a number of glycolytic
enzymes, including hexokinase 1 and Aldolase A. Finally we show that HIF1-alpha
expression and NF-kappaB activity is increased following POS uptake by RPE
cells. Together, our data reveal that glycolytic metabolism is essential for uptake
of shed POS and that POS phagocytosis results in an increased expression
of glycolytic genes. This suggests that during POS phagocytosis, RPE cells,
like macrophages, switch to Warburg metabolism in order to induce rapid ATP
turnover and increase efficiency.

25. Functional insights into RAB28 associated retinal 				
degeneration from C. elegans
	
Stephen Carter, Victor Jenson, Anneke Sanders, Julie Kennedy, Michel 			
Leroux, Breandán Kennedy, Oliver Blacque
Conway Institute, University College Dublin, Ireland
	
Cilia are microtubule-based organelles important for normal development,
tissue homeostasis and sensory transduction. Various small GTPases facilitate
cilium formation and function, serving as important regulators of ciliary protein
trafficking, including intraflagellar transport (IFT). A number of small G-proteins
are also associated with human ciliopathy phenotypes such as retinal
degeneration. To identify new ciliary transport-associated proteins, we screened
available C. elegans RNA-Seq library datasets for genes with expression profiles
matching those of known ciliary genes. From this analysis we found that conerod dystrophy-associated RAB-28 is expressed specifically in ciliated sensory
neurons, where it accumulates at the periciliary membrane (PCM) and undergoes
bidirectional IFT. This localisation and transport behaviour is dependent on GTP
binding and the BBSome, an IFT cargo-adaptor complex which recruits GTPbound RAB-28 to the PCM. Functional analyses using a null allele revealed that
C. elegans RAB-28 is dispensable for cilium structure, function and IFT. However,
overexpression of a predicted constitutively active RAB-28 variant (GTPbound) disrupts ciliary B-tubule formation and sensory behaviour. Furthermore,
overexpression of activated RAB-28 causes dramatic enlargement of the amphid
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26. A Novel Promoter for Retinal Ganglion Cell Directed Gene Therapies
Naomi Chadderton^, Killian S. Hanlon^, Arpad Palfi, Pete Humphries, Paul F. Kenna,
Sophia Millington-Ward^, Jane Farrar^
		
Smurfit Institute of Genetics, Trinity College Dublin, Dublin 2, Ireland
^these authors contributed equally to the work
Significant advances in gene therapy have enabled exploration of therapies for
inherited retinal disorders, many of which are in preclinical development or clinical
evaluation. Gene therapy for retinal conditions has led the way in this growing
field. The loss of retinal ganglion cells (RGCs) is a hallmark of a number of retinal
disorders. As the field matures, innovations that aid in refining therapies and
optimising efficacy are in demand. Gene therapies under development for RGCrelated disorders, when delivered with recombinant adeno-associated vectors
(AAV), have typically been expressed from ubiquitous promoter sequences. Here
we describe how a novel promoter was selected to drive transgene expression
in RGCs. We analysed the upstream region of genes with expression profiles
limited to the ganglion cell layer (GCL) for sequence conservation across placental
mammals, weighted by enriched expression within the GCL. Conservation
of upstream sequence was used as a proxy for putative promoter function.
Furthermore, we restricted the region analysed to the 2.5kb directly upstream of
the transcriptional start site in order to maximise application of the promoter in
AAV. The lead proximal promoter element, termed GCP1, was cloned upstream
of an enhanced green fluorescence protein gene (EGFP) and AAV2 generated.
AAV2.GCP1-EGFP was evaluated in wild type mice following intravitreal injection
in comparison to AAV2.CMV.EGFP, a strong universal viral promoter. Significantly,
AAV2.GCP1-EGFP expression was preferentially expressed in the GCL, while
CMV-EGFP expression was seen throughout the GCL, inner nuclear layer (INL)
and in amacrine cells located within the GCL. To further delineate the specificity
of GCP1 for RGCs, immunohistochemistry was performed for GFP, brain-specific
homeobox/POU domain protein 3A (Brn3a), choline acetyltransferase (ChAT) and
gamma-aminobutyric acid (GABA). AAV2.GCP1-EGFP demonstrated a selective
tropism for RGCs, compared to AAV2.CMV-EGFP. We conclude that GCP1 		
should in principle provide a more targeted and potentially safer alternative 		
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sensory pore, formed by a supporting (non-ciliated) glial cell. RAB-28 therefore
appears to regulate developmental signalling between ciliated neurons and their
support cells. While the exact nature of these signals remains unknown, we also
show that ciliary ectosomes accumulate in rab-28 null worms, potentially indicating
ectosome-based signalling underlies RAB-28 overexpression phenotypes. In
summary, this work identifies RAB-28 as a BBSome-dependent IFT cargo, with cell
autonomous and cell non-autonomous functions at the ciliary base.
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for RGC-directed gene therapies. Furthermore, GCP1 demonstrates effectively 		
that sequence conservation in concert with gene expression profiles can be used
to infer putative promoter sequences.

27. Inhibition of mTOR Pathway to Prevent Photoreceptor Cell Damage
Umur Kayabasi
Uskudar University, Istanbul, Turkey
INTRODUCTION: mTOR is a cytoplasmic kinase that regulates cell growth and
metabolism in response to mitogens (such as IGF-I and vascular endothelial
growth factor (VEGF)), nutrients (amino acids, glucose and fatty acids), hormones
including insulin and cytokines. This pathway is essential for development and
growth of the young organism. But later in life, when growth has been completed,
mTOR drives cellular and organismal aging by acquiring pro-inflammatory
and signal resistant characteristics. mTOR pathway also takes part in retinal
degenerative diseases.
METHODS: 10 patients with mid stage Retinitis Pigmentosa (RP) were treated
by intravitreal Rapamycin and oral Metformin plus Resveratrol for 6 months.
10 other RP patients were given placebo. The average age of the patients was
28. After 1 year, change in visual acuity and visual fields (VF) was recorded.
RESULTS: Difference in change in visual acuity did not reach a significant
statistical result between the 2 groups whilst the visual fields were either protected
or slightly improved in the Treatment group. The difference in Mean Deviation
before and after 1 year follow up between the 2 groups was statistically significant.
(P: 0,001) VF deteriorated in the placebo group, but was preserved in the
Treatment group.
CONCLUSION: Inhibition of mTOR maintains cellular proteostasis and attenuates
oxidative stress by reducing misfolded protein synthesis and augmenting 		
autophagy to remove misfolded proteins caused by gene mutations. The 		
combination of Rapamycin, Metformin and Resveratrol may help to stabilize VF
loss in hereditary retinal diseases.
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Join the Fight Against Blindness
There are several ways you can donate toward the work of Fighting Blindness - choose
whichever is easiest for you:

Visit the Fundraising Hub:
If you would like to donate we can accept cash/cheques/credit card details and provide
you with a receipt. We have a new range of Christmas cards, merchandise and reindeer
food available with all proceeds to Fighting Blindness.

Donate Online:
Visit www.FightingBlindness.ie and click on the blue Donate button.
For more on how to support or get involved in Fighting Blindness events, please drop
by the Fundraising Hub today we’d love to meet you! Stuck for time? No problem,
simply contact us on fundraising@fightingblindness.ie or 01 6789004.

Follow, Like, Share!
Connect with us on social media for regular updates about everything research and
vision related from around the world, as well as Fighting Blindness news and activities.

Huge thanks to you and to everyone who attended and
contributed to Retina 2017, we hope you enjoyed it! We will
be circulating surveys shortly and would welcome your
thoughts and feedback.
Keep an eye on www.Retina.ie and our social media for a full
conference report and details of the next conference!

3rd Floor, 7 Ely Place, Dublin 2
T: 01 6789 004
E: research@fightingblindness.ie
W: www.FightingBlindness.ie
Reg Charity Number: 20013349
Reg Company Number: 109625

