Summer 2010

Research to Save Sight

The Path of New Discovery

A message from Dr. Bill Stell, Director of Research, FFB
Destination? Improved and restored vision for us and our loved ones

Canada is a world leader in vision research – thanks to the ongoing commitment of FFB-Canada donors. Over the past two years, scientists funded by your donations have discovered new genes associated with retinitis pigmentosa (RP) and Leber congenital amaurosis (LCA) - inherited conditions that often cause vision loss in childhood. They are uncovering the mechanisms that cause retinal cells to age and deteriorate in age-related macular degeneration (AMD) and are exploring new, less invasive, treatment strategies. FFB-funded scientists are revealing the chemical messages used by eye cells to develop and communicate – messages we may one day mimic, to create new, healthier retinas for people living with vision loss. And they are finding ways to block common pathways that cause retinal cell death in many types of vision loss.

This newsletter is my opportunity to share some of these remarkable findings with you and to explain my optimism for the path ahead. For many years, FFB-funded scientists have been making key discoveries about the underlying causes of eye disease. This crucial work must continue, but we have also reached a new stage on the path to discovery.

The FFB is now funding initiatives that will begin to “translate” our knowledge into treatments with the power to transform the vision of people we know and love.

This is an unprecedented time for you to support the Foundation Fighting Blindness and sight-saving research. You have never had a greater opportunity to make a difference.
The novel therapies currently being developed can be life-changing, but the research is expensive. To make this critical work possible, we are partnering with the Canadian Institutes of Health Research – federal agencies dedicated to supporting the best Canadian research.

These partnerships are bringing together teams of experts to apply our knowledge of genetics and cell biology to the development of new treatments.

One dollar donated by you, and invested in these teams, generates nearly six dollars in sight- saving research.

In 2010, we also committed to funding five new operating grants. With the expert counsel of our Scientific Advisory Committee, we selected the top five proposals from the eighteen submitted.

I am proud of these choices and confident in their potential – but I also know that with more money, we could do more.

In total, we have made a commitment to invest $3.4 million to 21 ongoing research initiatives over the next six years. We can’t do this without your help. We need your support in fulfilling these ongoing commitments.

This research path will generate a clear return, both in creating new knowledge and in bettering the lives of our loved ones.  Please consider giving a NEW gift today to say “Yes, I’m committed to the PATH of NEW DISCOVERY.” A donation card and return stamped envelope are enclosed for your convenience.

Sincerely, Dr. Bill Stell

When Nadine and Mike Seed’s son Erick was 10 weeks old, they learned that he was blind. To support vision research and help their son, they created Drive
For Sight – a driving adventure for car enthusiasts in Edmonton, Alberta, which has raised more than $30,000 for research.

“We are so close,” says Nadine. “Trials are underway for some forms of gene therapy and scientists are unlocking the secrets of stem cells. Can you see the future? I can. I want my son to see it as well.”

Drive For Sight supports the ongoing research of Dr. Robert Koenekoop.

Applying the Benefits of Gene Discovery

In the mid-1990’s, scientists began to uncover specific genetic changes that led to childhood blindness. The FFB has funded this kind of work from the beginning.

Today, investigators like Dr. Robert Koenekoop are accelerating the pace of gene discovery. Over the last four years, his team has identified seven previously unknown genes associated with LCA – an outstanding level of productivity that led us to renew his funding this year.

Identifying these genes helps scientists to understand the causes of eye disease and develop treatments. It has also created the possibility of genetic testing for many people living with LCA and RP.

Genetic testing can confirm a person’s diagnosis, it can help match people with appropriate clinical trials for new therapies, and it can also assist genetic counsellors in advising people living with vision loss and their families about the risk of passing the condition on to other children. Now, new research suggests that genetic testing might provide information about the prognosis (likely future course) of a child’s vision loss. 

Researchers funded by the FFB in both the US and Canada collected records from eight major centres where children with LCA and early-onset RP are treated. They divided the records into groups based on the genetic causes of the children’s vision loss. The research showed that some genetic changes were linked to a more rapid decline in the sharpness of a child’s vision (visual acuity) than others.  These findings were published in the medical journal,

Ophthalmology, in June 2010.
This was the first systematic study of a large group of children (169) to compare practical differences in vision associated with different genetic mutations.

Its findings will allow genetic counsellors to offer families more information about their children’s future.

A Focus on Specific Genes Continues to Drive Progress

Small clinical trials of gene therapies have been underway in the US and Britain for the past few years. They involved injecting replacement copies of defective genes directly into the eye.

This year, a new approach to reversing such defects began in Canada. This trial is sponsored by the Canadian company QLT Inc., and led by Dr. Koenekoop. It is designed to treat patients with LCA due to mutations in either one of two genes (RPE65 or LRAT). It is the first trial to evaluate an oral medication for this purpose. The medication replaces a chemical, critical to vision, which is missing in this group of patients. Diagnostic techniques developed by Dr. Koenekoop, with FFB funding, are helping to identify appropriate participants.

“My family has supported research through the Foundation Fighting Blindness for 12 years,” says Gavin Morrison. “This year, my doctors made these efforts real for me by identifying the gene associated with my vision loss. Research breakthroughs are happening!”

A Better Understanding of Macular Degeneration

Dr. Gilbert Bernier studies how cells develop in the eye, and how they age, critical knowledge to develop treatments for age-related macular degeneration.

In 2009, Dr. Bernier published findings about the actions of a gene called Bmi 1. Scientists have shown that this gene helps regulate cell growth and division, but Dr. Bernier observed that the gene is also active in nerve tissue where cells are not dividing. His work suggests that the gene may help protect aging cells from damage by the normal by-products of cellular metabolism.

He showed that cells in the eyes and brains of mice deficient in Bmi 1 have limited defence against cellular and environmental toxins. In a recent paper, published in Stem Cells in June 2010, Dr. Bernier also showed that Bmi 1 is critical to the development of healthy retinas.

Dr. Bernier is studying several ways of treating macular degeneration – for which he continues to receive ongoing FFB support. He believes that human trials of some of the strategies he studies will be possible within 2-3 years.

Learning to Succeed

Dr. Karine Zaniolo is a young scientist completing her training with Dr. Sylvian Chemtob thanks to the support of FFB donors. During her training, she has taken part in some amazing science. In 2008, this team discovered a major on/off switch for the growth of blood vessels in the eye and brain. In some conditions, overgrowth of blood vessels causes vision loss by detaching the retina. Switching off this growth could prevent blindness. Dr. Zaniolo helped do the lab work behind these findings and contributed to the papers about it. Developing such skills will help her succeed as an independent vision scientist.

New Student Awards Created in Alberta

The FFB continues to developing tomorrow’s scientists through a new partnership with Alberta Innovates Health Solutions. Our own Dr. Bill Stell also chooses to direct his donations to this partnership, helping fund two new trainee awards. The first recipients, Ph.D. student Elizabeth Kita, and post-doctoral trainee, Dr. Alicia Ebert, both study the signals that allow the developing retina to communicate with the brain.

“This area of research has huge potential,” says Dr. Stell, “but so do these talented young people. Nurturing trainees enables future discovery.”

Stem Cells – Promise for the Future

For people who have experienced extensive vision loss, stem cells may be the best hope to restore vision by rebuilding the rods and cones of the eye. This has made stem cell research a major focus of FFB funding – including a large partnership project with the Canadian Institutes of Health Research.

Stem cells are very simple cells that reproduce in a unique way. Sometimes they divide to produce more stem cells, but sometimes they produce specialized cells, such as the cones and rods of the eye. If we could predict and control this process, we could replace damaged, or lost, rods and cones.

Predicting a Stem Cell’s Fate

With funds from the FFB, Dr. Michel Cayouette studies the challenge of engineering specialized cells. He also holds the William K. Stell Award from the Foundation Fighting Blindness acknowledging his accomplishments and promise as an outstanding young investigator. In the past year, his team had a major breakthrough, which now allows them to predict the outcome of stem cell division with great accuracy. This is a vital first step towards controlling this process.

Creating New Rod and Cone Cells

In a recent paper, published in Stem Cells, scientists showed that they could modify stem cells gathered from the retina to increase the proportion of rod and cone cells produced. When these cells were transplanted into mice, they created new cones and rods that improved the vision of blinded mice. This work was partly funded by an FFB grant from the estate of Olga Variolla to Dr. Rod Bremner and was led by Dr. Tomoyuki Inoue, a scientist who completed his post-doctoral training with FFB support.

Eye Stem Cells: Biology and Therapeutic Applications

These advances demonstrate ourprogress towards stem cells therapies for vision loss. Such progress led the FFB to partner with the Canadian Institutes of

Health Research and with Sun Life Financial to fund a team of scientists and surgeons who could translate the latest research into therapy. This team is led by Dr. Valerie Wallace at the Ottawa Health Research Institute. The team will work to improve our ability to produce pure samples of cells for transplant. They will evaluate different transplantation methods to find the best ways of employing stem cells to restore lost vision. They will also work to create a functional artificial cornea, by combining biomaterials, cells and pharmaceuticals.

Visionary Partnerships to Create New Treatments

We are at a pivotal moment in vision research with the translation of scientific knowledge into treatments for people with vision loss expanding rapidly. A new series of partnerships between the FFB and the Canadian Institutes of Health

Research (CIHR), like the one described on the previous page, is giving your donor dollars new power.

We will invest $1.4 million in our four partnership projects – funding that is matched nearly six times over by CIHR. In total, this will generate $8.3 million in sight-saving research. Each grant brings together teams of established scientists to create novel vision loss treatments.

Novel Molecular Approaches to Combination Therapy

Dr. Kevin Gregory-Evans,

University of British Columbia

Combination therapy is now the standard of medical treatment for many conditions. By using several therapies together it is often possible to reduce side effects and improve outcomes. For example, many people with diabetes now control their condition with combinations of oral drugs, rather than multiple daily shots of insulin. A similar approach to the treatment of macular degeneration (AMD) and other forms of vision loss is now beginning thanks to our latest CIHR partnership team grant. This grant will unite a team of experts at the University of British Columbia, each with established expertise in the molecular basis of vision loss.

Kevin and Cheryl Gregory-Evans are internationally recognized experts in the molecular and genetic defects underlying eye disease – newly recruited to Canada from the UK in the past year. Dr. Orson Moritz has long been funded by the Foundation Fighting Blindness to study the communications between the cells of the eye that lead to cell death. Dr. Joanne Matsubara is a Canadian expert on the process of inflammation in macular degeneration.

These scientists will explore strategies that combine their strengths to create new therapies with multiple targets. They will also investigate new and less onerous ways to deliver therapies to the eye. This is particularly important for people living with AMD who currently may have multiple injections into the eye in an effort to control their vision loss.

XIAP Gene Therapy for the Treatment of Retinal Degeneration

Dr. Catherine Tsilfidis,

Ottawa Health Research Institute

When the retina is damaged through injury or due to a condition like RP or AMD, critical rod and cone cells in the retina die.  This CIHR partnership brings together a team of scientists to create a therapy that will interrupt the death of these cells. If successful, this therapy could slow vision loss associated with many different conditions.

With past funding provided by CIHR and the FFB, Dr. Tsilfidis and her colleagues published an important paper in the journal, Investigative Ophthalmology &
Visual Science, in early 2009. This paper showed that the activity of a gene called

XIAP can stop the process of retinal cell death. The injection of a modified virus, to introduce the gene into the eyes of rats, protected the rat’s retinal cells from death. Because this evidence is so well-documented and convincing, CIHR and the FFB have partnered to support the development and testing of this approach for human trials. Donations from Scotiabank, the late Jean Boddy and Jim & Colleen Pallister will also help support this project. Funding began in January 2010; the team aims to have the therapy ready for human trials in five years.

Despite this important investment, more funding for the project is still needed.

The virus used to bring these genes into the eye, must be custom-manufactured and meticulously tested in advanced trials to ensure that it is safe for human use. The FFB is currently seeking a major gift donor who might be interested in supporting the costs of this manufacturing process – a one-time cost of $300,000 USD.
Novel Gene Therapy Approaches for the Treatment of Retinal Diseases

Robert Molday,

University of British Columbia

Gene therapies like those received by Dale Turner (below) are one of most promising areas of retinal research. In 2009, the FFB made its first partnership with CIHR, to stimulate new advances in this area. Donations from Maxwell Munday, Carolyn Bacon and their families also help support this initiative. This team brings together gene therapy experts from across Canada to build on the lessons learned in the development of gene therapy for RPE65. This team aims to create new gene therapies for Stargardt macular dystrophy, cone-rod dystrophy, Leber congenital amaurosis (LCA), and retinitis pigmentosa (RP).

In 2008, university student Dale Turner travelled to the US to participate in one of the first safety trials of a gene therapy for LCA associated with the RPE65 gene. Two years later, Dale says he continues to see benefits. “My vision in low light situations has improved and my field of vision has opened up in the treated eye.” Now with positive findings documented for this initial safety trial, Dale hopes to take part in the next phase of testing.

New Funding for Outstanding Science: 2010 Grants

Our latest group of FFB operating grants has just been announced. Our expert

Scientific Advisory Board led by Dr. Valerie Wallace recommended that we renew funding of three projects that had made significant progress with support from previous FFB grants and that we commit funds to two new initiatives. In total, these projects make an investment of $1.1 million in new vision research.

Identification of a novel cause of Leber congenital amaurosis (LCA)

Andrew Waskiewicz,

University of Alberta

This proposal brings together two Alberta-based research groups, led by

Dr. Waskiewicz and Dr. Lehmann, to study newly identified genetic mutations that appear to cause some cases of LCA. The group will use zebrafish, a powerful animal model, to study how mutations in the genes that are important for normal embryonic development of the eye may cause visual impairments.

Role of AP-2 Genes in Eye Development

Judith West-Mays,

McMaster University

This newly funded team is studying the genes that guide development of the optical cup – an embryonic structure that ultimately forms the eye and retina. Defects in a family of genes that control this process are linked to Branchio-Oculo-Facial Syndrome (BOFS) and other forms of congenital vision loss. Dr. West-Mays is using a mouse model to understand how the genes in this family interact and how changes in these genes can disrupt the early development of the eye.

Renewal Funding

Identifying novel retinal degeneration genes by novel strategies

Dr. Robert Koenekoop,

McGill University

Dr. Robert Koenekoop and his research colleagues are some of Canada’s most successful gene hunters having identified seven new genes for LCA and RP over the past four years. Each gene represents a potential target for new therapies.

Dr. Koenekoop’s recent achievements have already been highlighted on pages 2 and 3 of this newsletter, and we are proud to support his ongoing work. This renewal funding allows his team to continue using their novel gene-screening system, developed with FFB funding, to identify more of the genes behind RP and LCA.

Donations from Drive For Sight will help support this research.

Identifying potential gene therapy targets for retinal degeneration

Dr. Jane McGlade,

Hospital for Sick Children

Crumbs proteins help cells, such as rods and cones, maintain their shape and

function. Genetic mutations that change these proteins cause 13% of LCA cases and type 12 RP. With FBB funding, Dr. McGlade and her collaborator Dr. Tepass, used a simple fruit fly model to explore how these proteins interact with others during the eye’s development. This work is beginning to show how specific Crumbs mutations lead to retinal degeneration. Last year, with your support, this team published a detailed accounting of these protein’s interactions in Nature, one of the world’s most prestigious scientific journals. Now, with renewed FFB support, Dr. McGlade will focus on the actions of several specific genes and proteins that might ultimately be the focus for RP and LCA therapies.

A donation from the Arthur and Sonia Labatt Endowment Fund will help support this research.

How does the retina respond to the loss of rod photoreceptors?

Dr. Orson Moritz,

University of British Columbia

Retinitis pigmentosa (RP) affects two key structures of the retina – damaging first the rods responsible for dim-light and peripheral vision, and then the cones, which facilitate normal light, colour, and central vision. While changes in many different genes may cause the loss of rods, loss of the cones seems to be secondary– a response to the initial loss of rod cells. This response occurs commonly in people with RP, which means that any treatment designed to address the loss of cone cells could benefit most people with RP.

With previous funding from the FFB, Dr. Moritz and his team developed unique frog models in which damage to rod cells can be easily produced. This allows his team to study the rod cell’s complex communications with other cells.

With renewed funding, Dr. Moritz’s team will continue its efforts to understand the basis of cone cell loss and to develop approaches that might prevent this loss. Dr. Moritz is also part of the newly funded CIHR team described on page 6, which aims to turn novel molecular approaches such as this into combination therapies for people with RP and other retinal disorders.

Your support makes all of these ground-breaking discoveries possible!

We hope that this newsletter has renewed your enthusiasm for research. You should be proud of what FFB funded scientists are achieving with your support.

Please reaffirm your commitment to the Path of New Discovery with a new donation. 

You can return the enclosed donation card by mail, donate online at www.ffb.ca or call 1-800-461-3331.

Vision Quest Conferences

Each year, we bring patients, their families and friends together with some of North America’s top retinal researchers to discuss the latest discoveries in retinal research. The Vision Quest Conferences give you an opportunity to ask questions and to connect with other families living with vision loss.

This year’s half-day conferences will be held in three cities across Canada. Morning conferences will focus on retinitis pigmentosa and related conditions, while afternoon conferences will focus on age-related macular degeneration.

Seating is limited, please register today! This is a unique opportunity to speak one-on-one with researchers.

Please visit www.ffb.ca, Vision Quest, for complete program details or to register online.  Or call Josie at 1-800-461-3331 to register.
DATES AND LOCATIONS

Calgary - Sat. October 2 – BMO Centre, Stampede Park

Retinitis Pigmentosa – 8:30 a.m. to 1:30 p.m.

Age-Related Macular Degeneration – 1:30 p.m. to 4:30p.m.

Toronto - Sat. October 23 – Metro Toronto Convention Centre

National Youth Conference – 8:30 a.m. to 12:30 p.m.

Age-Related Macular Degeneration – 1:30 p.m. to 4:30p.m.

Ottawa - Sat. October 30 – RA Centre

Retinitis Pigmentosa – 8:30 a.m. to 1:30 p.m.

Age-Related Macular Degeneration – 1:30 p.m. to 4:30p.m.

PLEASE REGISTER TODAY!

Based on your feedback, we have an exciting new line-up.

Age-Related Macular Degeneration Conference:

• 
Experts give the latest news on emerging treatments for wet and dry AMD, including lifestyle and nutrition to promote eye health and emotional well-being

• 
Each talk is followed by question and answer period

Retinitis Pigmentosa and Related Conditions Conference:

• 
Experts discuss the latest research breakthroughs for retinitis pigmentosa and

 related conditions, including reprogramming retinal cells, gene therapy, stem cell therapy, and lifestyle to promote eye health and emotional well-being

• 
Ask your questions and meet other families living with vision loss

National Youth Conference:

• 
A unique opportunity for youth to meet others living with vision loss who can relate, share experiences and learn

• 
The day includes the latest technology and how it can make your life easier; updates on the latest breakthroughs; tips on how to get what you need from school, employers, family and friends

For more information, please visit www.ffb.ca or call Josie at 1-800-461-3331.

Vision Quest

Vision Quest is published by the Foundation Fighting Blindness to inform readers of research directed to finding the causes, treatments and cures of retinitis pigmentosa, macular and related retinal diseases, as well as providing Foundation news.

To contact The Foundation call 1-800-461-3331 or email: info@ffb.ca

Share your comments about FFB’s Vision Quest Newsletter.

Write to FFB, Attn: Vision Quest Newsletter, or email: info@ffb.ca

Visit our web sitewww.ffb.ca

The Foundation Fighting Blindness

890 Yonge St., 12th Floor

Toronto, ON M4W 3P4

Thank You For Your Support!
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