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Dear Friends of the McPherson
Eye Research Institute,

2017 welcomed many new initiatives, including a grant program for vision research trainees, expanded

vision science learning opportunities, and a visiting scholar program. We are also on the verge of announcing a
first-of-its-kind Grant Summit Program, which is designed to assist our researchers in obtaining multimillion dollar
federal grant support to accelerate their efforts to understand, preserve, and restore vision. The Grant Summit
Program idea has drawn considerable interest, and you will be hearing more about it in future correspondence.

Kevin Eliceiri, PhD

New Associate Director Kevin Eliceiri, holding the
Retina Research Foundation Walter H. Helmerich Research Chair
Computational and Optical Approaches for Visualizing the Cellular
Microenvironment of the Eye

£€ The RRF Walter H. Helmerich Research Chair provides
valuable resources in support of new research directions. This
funding will advance the generation of key preliminary data for
grant proposals and help initiate new collaborations in vision
research and imaging of the eye. It is particularly gratifying to
hold this Chair through the Retina Research Foundation, as
| have admired their support for vision research in my years
as a member and Leadership Committee member of
the McPherson Eye Research Institute.”

Year-end also provides an excellent opportunity to thank the people who
contribute so much to the growth of the McPherson Eye Research Institute.
This year, I'd particularly like to mention both our outgoing and incoming
Associate Directors, two extraordinary scientists who have made the
McPherson ERI an integral part of their research lives — and who have
greatly strengthened the Institute in the process. Dr. Aki Ikeda, whose
term as Associate Director culminated with his assumption of the Timothy
William Trout Professorship in Eye Research, held the position since 2012.
His dedication to the Institute has been unstinting, and his important work
on the genetic basis of retinal aging and disease holds much promise for
future therapeutics. The new Associate Director is Dr. Kevin Eliceiri, an
internationally recognized investigator in medical imaging who is leading
our charge to develop new ways to “see” the eye and retina. Dr. Eliceiri
is a living embodiment of the scientist-as-collaborator, involved in many
promising investigations both at UW-Madison and elsewhere. As Associate
Director, he will assume the Walter H. Helmerich Research Chair and will
take an active role in fostering our team-based research efforts.

Endowed positions such as the Timothy William Trout Professorship and the
Walter H. Helmerich Research Chair are essential to our researchers. Such
funding is critical in a time when research funding is more difficult to obtain
than ever. We are fortunate to have nine such endowed positions, provided

by the Retina Research Foundation and by Dr. Monroe and Sandra Trout.
We continue to seek additional endowed positions in critical areas such

as vision and engineering, and the psychology and neurology of vision,
among others. On these first pages of our annual report, yow’ll hear
from our endowed faculty as to what these positions allow them
to accomplish. | am grateful to each of these scientists for pushing
boundaries of vision research, with the goal of creating bettel
and therapeutics for people affected by vision loss.

Akihiro lkeda, DVM, PhD

Past Associate Director Aki Ikeda, recipient of
Timothy William Trout Professorship in Eye Research
Identification of Genetic Factors Affecting Aging of the Retina

Thank you for being part of our ongoing work,
and for your help and inspiration.

k€ Qur overall research goal is to identify mechanisms underlying
aging and age-related diseases in the retina. Using mouse models,
we have successfully discovered several key molecules associated
with aging of the retina. The Timothy William Trout Professorship in
Eye Research will help us dive further into these and other molecular
mechanisms. For instance, we recently found that chondroitin sulfate
modification of proteins is essential to maintain normal retina.
Support from this professorship will allow a graduate student
in my lab to focus research on identifying key proteins
with chondroitin sulfate modification in the retina,
which can be a therapeutic target for
age-related retinal diseases.”

David M. Gamm, MD, PHD

RRF Emmett A. Humble Distinguished Director
Sandra Lemke Trout Chair in Eye Research
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ENDOWED CHAIRS AND PROFESSORSHIPS AT THE MCPHERSON EYE RESEARCH INSTITUTE




T. Michael Nork, MD

Retina Research Foundation Kathryn and Latimer Murfee Chair
Functional and Cellular Mechanisms of Ischemic Retinal Injury

&6 Our overall research involves the effects of ischemia — the
restriction of blood supply and resulting lack of oxygen and glucose
—on the outer retina (the rods and cones). The Murfee Chair is allowing
our research to expand in two important areas. It has enabled us
to purchase equipment to better control the oxygen/air mixture in
animal subjects (which ensures that ischemia is only produced in the
experimental eye). It has also aided us in our attempts to develop a
reliable model of branch retinal vein occlusion (BRVO). This will prove
useful for testing new pharmaceuticals
that target the retinal edema and ischemia

associated with this condition.”
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Christine Sorenson, PhD

Retina Research Foundation Daniel M. Albert Chair
Apoptosis in Retinal Vascular Development and Disease

k€ My research background is in kidney development and renal cyst formation,
and more specifically the role that the Bcl-2 family of proteins play in these
processes. During these studies | noted that certain kidney defects which occur
in the absence of these proteins also occur in the retinal vasculature. Intrigued
by these observations, | wanted to study the role these proteins play in retinal
vascular development and neovascularization, the abnormal growth of new
blood vessels. The funding associated with the RRF Albert Chair has allowed
me to successfully continue the transition of my research program to an ocular
vascular research program. Currently, we are examining the role that regulation
of cell death plays in both retinal vascular development and disease. These
studies will give new insight into the regulation of ocular vascular homeostasis,
and how the alteration of pathways under pathological conditions drives
neovascularization. This knowledge will aid in development of new
therapeutics for eye diseases with a neovascular component,
such as diabetic retinopathy and ‘wet’ AMD.”

David M. Gamm, MD, PhD

Director, McPherson Eye Research Institute

Jeremy Rogers, PhD

Retina Research Foundation Edwin and Dorothy Gamewell Professor
Optical Instrumentation and Technology Platforms for the
Study and Screening of Retinal Disease

Retina Research Foundation Emmett A. Humble Distinguished Directorship
Modeling and Treating Retinal Disease with Human Induced Pluripotent Stem Cells (hiPSCS)

Sandra Lemke Trout Chair in Eye Research
Applications of stem cell technology to the study and treatment of age-related macular degeneration

k€ The RRF EmmettA. Humble Distinguished Directorship supports my lab’s efforts
to generate human “disease-in-a-dish” models of retinal disease using human
pluripotent stem cell technology that we patented at UW-Madison. These models
are created from blood samples donated by patients with blinding disorders, and we
use them as a platform to understand how the disease occurs and to develop new
therapies to preserve or restore vision in affected patients.”

k& The most exciting advances in science and engineering
come from the interface of cross-disciplinary research and
cross pollination of ideas from one field to another. However,
breaking into a new field presents challenges—from developing
collaborations, to securing funding, to recruiting personnel.
This professorship has made it possible to meet these
challenges, enabling me to build a lab and recruit trainees

so that we can bring our expertise in biophotonics to
bear on the field of vision science.”

k€ The Sandra Lemke Trout Chair in Eye Research provides critical funds to advance
our pioneering retinal stem cell technology toward the clinic to treat patients with
devastating degenerative diseases of the retina such as age-related macular
degeneration. Over the years, support from this chair has facilitated studies
that improved our ability to generate photoreceptors (rods and cones) in a dish
and test their effects in diseased retinas. As a result, we are now ina
public-private partnership to generate the cells needed to begin
a clinical trial in the foreseeable future.”

Bikash Pattnaik, PhD

Retina Research Foundation M. D. Matthews Research Professor
Vision Loss Due to lon-Channelopathy

Aparna Lakkaraju, PhD

Retina Research Foundation Rebecca Meyer Brown Professor
Insight into the Cellular Basis of Retinal Degenerative Diseases

k€ The M. D. Matthews Professorship has provided generous funds in
support of our work on Leber congenital amaurosis (LCA), an inherited
form of childhood blindness. These funds have enabled us to use the
recently developed CRISPR-Cas9 genetic manipulation technique to
engineer a particular mouse model of Leber congenital amaurosis 16.
This model carries a mutation in the Kcnj13 gene which is identical to
the LCA16 mutation in human patients, giving us a unique opportunity
to test translational therapies. Within our mouse model, there is great
promise for gene therapy treatment, as it can potentially
introduce a “good” copy of the gene to overcome the
disease-causing mutation.”

k& The Rebecca Meyer Brown Professorship has allowed my
laboratory to freely follow wherever scientific inspiration leads
us, which has resulted in some fascinating discoveries. We have
/ established early mechanisms of retinal damage that could drive

@, vision loss in macular degeneration, and identified drugs that

. can be repurposed to treat this devastating disease. |am very
excited about moving our research from the laboratory to
the clinic in the not-too-distant future."
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Vision Research Trainee Grant

The McPherson Eye Research Institute’s first grant opportunity for trainees

—the Vision Research Trainee Grant—was established this year to encourage

the next generation of vision scientists. These grants will advance vision research

in McPherson ERI member groups by funding trainee research, giving graduate
students and postdoctoral researchers experience writing grant applications, and
augmenting their professional development. After competitive review, two one-year
grant awards of $3000 each were funded by the Institute’s annual Cycle for Sight
event, which raises money to support research by McPherson ERI members.

Visiting Scholar
Opportunity

Interaction with researchers from other institutions is
an important pathway to future scientific collaborations.
The Visiting Scholar Award was created to facilitate
collaborations or expert training by bringing an invited guest
researcher to UW-Madison for a short, active stay in order to advance
research goals. Scholar visits may include lab presentations, lectures, training using specific
equipment or techniques, and basic research and writing collaborations. Proposals to invite
scholars are submitted by McPherson ERI-member faculty and competitively reviewed.

2017 Vision Research Trainee Grant recipients:

= Wei-Hua Lee, a postdoctoral researcher in Professor Aki Ikeda’s lab in
the Department of Medical Genetics, who is pursuing a project to find
“The molecular mechanism regulating mitochondrial dynamics through TMEM135.”

In the 2017 academic year, two Visiting Scholars were brought to Madison:

Shannon Ross-Sheehy, PhD (Department of Psychology, University of Tennessee- P
Knoxville) was hosted by Vanessa Simmering, PhD (Department of Psychology) in

= Hilary Miller, a graduate student in Professor Vanessa Simmering’s lab in the Department December, 2016. With Dr. Ross-Sheehy, Dr. Simmering and her lab group focused on the
of Psychology who, in collaboration with Professor Heather Kirkorian in the Department relationships among visual attention, visual memory, and other cognitive skills bridging
of Human Development and Family Studies, is exploring “The role of visual attention infancy and early childhood. Together they crafted ways to assess attention and memory
and language in spatial cognitive development.” that can be used in multi-level developmental design, and held a roundtable discussion

on behavioral assessments of visual cognition from infancy through adulthood.
TOP: Heather Kirkorian, Hilary Miller, & Vanessa Simmering

BOTTOM: Wei Lee and Aki lkeda Alex Huang, MD, PhD (Department of Ophthalmology, Doheny Eye Institute,
University of California, Los Angeles) was hosted by Gillian McLellan, BUMS,
PhD (Ophthalmology and Visual Sciences) in August, 2017. In lab and
clinical settings, Dr. Huang worked with Dr. McLellan’s group to refine
imaging techniques using aqueous angiography and outflow pathway
optical coherence tomography (OCT) in various animal models of
s i 3 glaucoma—oprecursor steps that may facilitate translation of
VISIO“ SC|ence Instructlonal Lectu res the aqueous angiography technique to human glaucoma
patients. In the Department of Ophthalmology &
Visual Sciences, Dr. Huang gave a seminar for
the glaucoma research group as well as
a Grand Rounds presentation.

One of the goals of the McPherson ERI is to encourage researchers in widely varying fields to begin research in vision science.
McPherson ERI Vision Science Instructional Lectures are intended to fill training gaps for those entering a new research domain and to
provide background knowledge to support development of new collaborations. They offer foundational instruction in the fundamentals of vision for
graduate students, postdocs, research scientists, faculty and staff in any department. In an introductory series of lectures offered this academic
year, Dr. Christopher Murphy gave an overview of the architecture and function of the eye in three lectures on the “Functional Morphology of
the Vertebrate Eye.” Dr. Murphy, a Board Certified Veterinary Ophthalmologist and Professor of Comparative Ophthalmology in the Schools of
Veterinary Medicine & Medicine at the University of California-Davis, grounded his lectures in the morphology of both human and animal eyes.
A longstanding member of the McPherson Eye Research Institute and Professor Emeritus at the School of Veterinary Medicine at UW-Madison,
Dr. Murphy was welcomed back to campus for these informative and engaging 90-minute talks, held in February, May, and August 2017.




Hopeful Patient

Gerard Xavier

Gerard Xavier has been a counselor for 25 years, including his current job at Madison Area
Technical College. There’s an upside to counseling students as a blind man. Some students tell him
that they don’t feel judged, as he may not notice an attribute that they’ve felt judged on previously.

“Counseling is one of those fields where you can do so much without vision,” he says. It took time,
though, for Gerard to become optimistic. When he first started losing his sight, as a preteen in Kuala Lumpur, Malaysia, his
doctor downplayed his condition. Only after moving to London for school and consulting the distinguished ophthalmologist
Barrie Jay was he diagnosed with retinitis pigmentosa — and Jay’s assessment was bleak. Gerard was told not to hope for cures
“because we’re so far away from that.” He moved to the States, hoping that research and treatment would be more advanced,
and went to the University of lllinois at Chicago for treatment (getting his bachelor’s and graduate degrees at UW-Whitewater
and UW-Madison). But hope was elusive, and for the better part of a decade he didn’t even bother going to an ophthalmologist.

James Thomson, VMD, PhD

John D. MacArthur Professor | Director, Regenerative Biology
Morgridge Institute for Research

Professor James Thomson studies fundamental questions such as how cells maintain
or change identities, how they choose between self-renewal and differentiation, and
how a differentiated cell with developmental potential can be reprogrammed to support
human health benefits. Dr. Thomson and his lab work to create physiologically stable,
safe and functional cells to repair or replace diseased cells in humans, building on the
vast human health potential of the field of regenerative biology.

In the early 2000s, Gerard became hopeful about potential technological adaptations, but nothing panned out at that time. A few
years later he met a neighbor, Dr. David Gamm, who updated him on the promise of stem cell therapies. “He was very cautious,”
Gerard recalls, “but psychologically it was a turning point in terms of optimism. The idea that there may be something that happens in
my lifetime was incredibly encouraging and uplifting.” Since 2014, Gerard has ridden in Cycle for Sight on the Blind Take Off team,
and has helped raise thousands of dollars for vision research. “It’'s a great way to give back and really appreciate what Dave and
all of you do,” he says, and notes how “every breakthrough that happens in stem cell research related to blindness . . . also has
large-scale implications across the board. Every dollar that goes into research has a universal impact.”

To that end, a focus of Dr. Thomson’s work is the production of bilayered outer retinal
constructs from human induced pluripotent stem cell (iPSC) lines for future use in
cell-based therapies for retinal degenerative disease. The project’s clinical focus
is on dual outer retinal layer replacement for severe, late stage retinal
degenerative diseases, such as Stargardt disease, choroideremia, gyrate
atrophy, certain forms of Leber congenital amaurosis (LCA), and dry
macular degeneration—with the potential to benefit an

even broader group of patients with retinal
degenerative disease.

It’s hard to imagine how Gerard even finds time to ride, given his full time job, his part-time real estate business, and his
family time. He and his wife, LeAnn, and their two sons (Eashan, 20, and Krishan, 16) travel frequently — throughout
Asia, as well as to Europe, various stateside destinations, and Canada — and their house remains a
neighborhood gathering place. He has no useful vision left, occasionally a bit of light perception,
but remains upbeat. “I really hold optimism that there will be a commercially viable, medically
plausible solution to getting rid of blindness,” he says. “And if a solution could be arrived at
that could stop or arrest RP — | think about young kids who get diagnosed with this
—not to have blindness as an outcome would be so incredible.”

Researcher

Kimberly E. Stepien, MD

Ophthalmology and Visual Sciences | School of Medicine and Public Health

oo pliotadie e Stargardt Dr. Kimberly Stepien is a medical retina specialist and serves as the director of the adult Inherited Retinal Degeneration

disease. Areas that appear dark are areas of
atrophy; areas that appear white are flecks
associated with Stargardt disease.
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Clinic at UW Health Ophthalmology, which was established in order to offer expanded services such as specialized examinations
and testing, physician consultation, genetic counseling, imaging, lab work and information about ongoing clinical trials and current
research about inherited eye diseases. She has a particular interest in inherited retinal disease, exploring how changes in our genetic
makeup can result in degeneration of the retina, the nerve tissue we see with, and vision loss.

In her lab research, Dr. Stepien focuses on better understanding of retinal disease, including inherited retinal degenerations, through
the use of ocular imaging and genetic testing. She has worked with a novel imaging technique called Adaptive Optics to image retinal
disease on a cellular level, and is currently exploring vascular anomalies in inherited retinal degenerations using ocular coherence
tomography angiography (OCTA). Her clinical work keeps her in close touch with potential therapeutic treatments for inherited
retinal degenerations; she is now principal investigator on three clinical trials for choroideremia and x-linked retinitis
pigmentosa. Recently relocated to UW-Madison, Dr. Stepien is a sterling example of the clinician-researcher whose
multidisciplinary approach to understanding and treating eye disease is helping patients today.




Researcher

Vikas Singh, PhD

Biostatistics & Medical Informatics | School of Medicine and Public Health
Computer Sciences | College of Letters & Science

Dr.Vikas Singh’s research deals with the design of algorithms for image analysis — the mining of useful information from images.
One area of his work is motivated by applications in machine vision, so thatimages and video can be interpreted and meaningful information derived
with little to no human intervention. Such algorithms will enable his lab to make sense of large amounts of image data on various photo sharing and
media platforms, as well as the automated analysis of video data from both online platforms and handheld devices.

Asignificant portion of Singh's methodological work in image analysis is driven by important scientific applications in neuroscience and neuroimaging.
In these contexts the algorithms do not merely seek to mimic human perception, but instead are able to identify statistical patterns in the images not
easily perceivable by human vision. For example, an ongoing NIH-funded collaboration with Sterling Johnson's group in the Wisconsin Alzheimer's
Disease Research Center is exploring ways of statistically modeling how brains change (or age) over time, and how mathematical
representations of changes in brain structure—together with various genetic factors—may identify individuals at increased
risk for Alzheimer's disease. In this project, Dr. Singh’s goal is to use the Artificial Intelligence methods his
group is developing to better utilize MRI and other types of brain images
when designing clinical trials for Alzheimer's disease
drugs and therapies.

\

Temporal dynamics of motion-based image segmentation.

In this image, a river runs on the surface of a planet and bifurcates
into two rivers as they flow to their distant destinations, mimicking
the experimental findings of neural activity. Artistic design and
rendering by Xiaofeng Zhu.

Hopeful Patient

Kelsey Tiradani

Stargardt disease, like many degenerative blinding diseases, progresses
for different people. Kelsey Tiradani’s vision deteriorated “pretty quickly” after_ Nas (
] at 13— "“especially in high school.” Twenty years later, she still recallshawqgj_[ B Iﬂt as.
<=7 o s damages the macula of the retina, severely affecting central vision. Although Kelsey's rate f los

: RO has slowed in recent years, her central vision is limited, making everyday tasks extremelydrfr cult.

“Sometimes | don’t recognize my own hushand in a store,” she notes with a Iaugh.

Aturning point for Kelsey came when her mother taped a TV feature about runner Marla Runyan, the
first legally blind athlete to compete in the Olympics. Runyan, who also has Stargardt disease, was shown
teaching deaf and blind children, and Kelsey — a runner herself — had her “aha” moment. “How awesome

would it be that | could fully relate to those students who have a visual impairment just like me?” Kelsey
thought. (Years later, she talked with Runyan on the phone, and watched her compete in the Olympic trials).

Researcher

Xin Huang, PhD

Neuroscience | School of Medicine and Public Health Kelsey received her undergraduate degree from Wisconsin Lutheran College and was trained in the field of
Visual Impairments at Northern lllinois University. Now a Teacher of the Blind and Visually Impaired in the

Madison Metropolitan School District, Kelsey instructs students of varying visual impairments, ages,

Vision enriches all aspects of human activity and provides a major source and abilities. They work on developing skills in the areas of assistive technology, braille, and advocacy

of subjective sensory experience. Dr. Xin Huang’s laboratory is interested in understanding toincrease their level of independence. “I see so much resilience in my students,” she says. “I really

the neural processes underlying visual perception and visually guided behavior. By taking an approach which struggled when | was first diagnosed, and | see my students having positive personalities, positive
integrates psychophysics, physiology and computation, Dr. Huang’s group aims to address questions that are outlooks, positive dispositions. They really are an inspiration to me.”

closely related to how visual perception is organized in the brain. : : ’
Kelsey and her hushand, Matthew — yes, they met on a blind date — formed Team Tiradani several

How does the visual system separate an object from a cluttered background? How do multiple stimulus features years ago to ride in Cycle for Sight and raise funds for vision research. “I feel so fortunate that
interact to allow those belonging to the same object to be grouped together and those belonging to different objects this research is going on right where | live, and it's been an awesome experience meeting and
to be separated, so individual objects can be perceived? How are different features of an object such as motion collaborating with people in the vision field. It's exciting!” (As is new parenthood; their son,
and color integrated to generate coherent perception of an object as a whole? And how does selective attention Conner, is four months old.) “I've been diagnosed for 20 years — other people have been
influence the way visual information is processed by the brain? Answers to these questions will provide new diagnosed for much longer — I know a cure is not going to happen within the next
insights into fundamental brain functions. Gaining a better understanding of normal brain functions will, in turn, six months or one year but 'm hopeful, and it's surreal to think that with all this

support the development of new treatments for visual and neurological disorders. research, it’s closer now than | ever thought.”




Researcher

Olachi Mezu-Ndubuisi, MD, 0D

Neonatology & Newborn Nursery, Pediatrics | School of Medicine and Public Health

Dr. Olachi Mezu-Ndubuisi has a passionate research interest in retinopathy of prematurity (ROP), a potentially blinding eye
disease of abnormal vascular development in premature infants. In Dr. Mezu-Ndubuisi’s neonatology practice, she sees the

untoward effects of exposure of fragile developing organs to a cellular process called oxidative stress, and their resulting

on neurodevelopmental outcomes in premature infants. Her research is directed toward characterizing ROP beyond abnormal

vascular development, using novel in vivo retinal imaging techniques in live oxygen-induced retinopathy (OIR) mice. This model

allows Dr. Mezu-Ndubuisi to more closely study retinal vasculature, structure and function. Her innovative work led to the use
of in-vivo phosphorescence lifetime imaging to measure retinal vascular oxygen tension, as well as the use of fluorescein

angiography—a medical imaging technique to quantitatively depict the unique phenotypical characteristics
of retinal arteries, veins and capillaries during developmental maturity. Dr. Mezu-Ndubuisi’s
laboratory is currently investigating novel therapies for ROP

and the underlying molecular and signaling

mechanisms mediating their effects.

By

Researcher |

Dana K. Merriman, PhD

AxieTech International Professor of Biology | University of Wisconsin-Oshkosh
Adjunct Research Professor of Ophthalmology & Visual Sciences Medical College of Wisconsin

Ground squirrels are diurnal, vision-dependent rodents with a retina dominated by cones

(85%), the photoreceptor cells responsible for color vision. Over the years they have been used to
tease out different aspects of cone function and circuitry. The ground squirrel’s status as a wild animal
complicates its use in biomedical research, so in 2003 Dr. Merriman set about learning how to breed the
native Wisconsin species—the 13-lined ground squirrel (13-LGS)—in captivity. She has been successful

in this endeavor, providing 13-LGS and their ocular tissues to the National Eye Institute since 2007, as well
as to laboratories around the world. Because the 13-LGS is an obligate hibernator, Dr. Merriman has
partnered with diverse laboratories that examine the means by which squirrel tissues tolerate the strenuous
hypometabolic and hypoperfusing conditions that are imposed by deep torpor. Her 13-LGS have contributed
important findings in lung, liver, blood, skeletal muscle, heart, kidney, and brain. Other collaborations have
yielded novel aspects of viral gene incorporation and transposable element defense.

Despite this breadth of inquiry, Dr. Merriman remains at heart a vision researcher.
She and her Master’s student are working to describe pre- and post-natal retinal
development in the 13-lined ground squirrel. She is also part of a multi-center
effort, funded by the Foundation Fighting Blindness and headed by Drs. Carroll
and Besharse of the Medical College of Wisconsin, to create a 13-LGS model of
Usher Syndrome—a hereditary disorder that causes visual and auditory loss.
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Researcher

Krishanu Saha, PhD

Biomedical Engineering | College of Engineering
Wisconsin Institute for Discovery

We are in the midst of a gene editing revolution. In the past few years, bioengineering

advances like CRISPR-Cas9 — which enables segments of a gene’s DNA to be edited out and corrected
replacement segments to be inserted — have now made precision gene editing directly within patient
tissues feasible, with the goal not only of treatment, but of cures. Assistant Professor Krishanu Saha is
working on genetic disorders that affect the eye, specifically in the retinal pigment epithelium (RPE), the layer
that underlies and serves photoreceptor cells.

One of the limitations in gene therapy has been the safety issues inherent in viral delivery of genetic
materials. Dr. Saha’s approach sidesteps these limitations by using advances in biomaterials to generate
non-viral, synthetic nanocarriers of gene editing machinery. These non-viral tools have been used in his lab
to precisely correct pathogenic mutations within cultured cells. His lab has tethered donor DNA templates (red in
the illustration above) to Cas9 proteins (green) to create an all-in-one gene editing tool at the nanoscale. This and
other new tools should enable new types of genetic “surgery” in the eye with unprecedented precision.
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Advisory Board

2016-2017

Daniel M. Albert, MD, MS
Founding Director, McPherson ERI

Rose Barroilhet, Chair
Director (retired), UW-Madison
Space Management

Petros E. Garvounis, MD
Macula Vitreous Retina Physicians
& Surgeons

Marv Conney
CEO (retired), Conney Safety Products

Paul M. DeLuca, Jr, PhD
Emeritus Provost, UN-Madison;
Emeritus Professor, Medical Physics

James E. Doyle, JD
Foley & Lardner LLP; Governor (former),
State of Wisconsin

Marshall Flax, MS, CLVT, COMS
Fork in the Road Vision
Rehabilitation Services

Kenneth Frazier
Director (retired), UW-Madison
General Library System

Don R. Gray, PhD
Vice-President (retired), UW Foundation

Bruce E. Harville
Office of Quality Improvement,
UW-Madison

Alice R. McPherson, MD
President, Retina Research Foundation

Nancy Mills, JD
Legal Action of Wisconsin;
Marquette University Mediation Clinic

Harry Roth, MD
Davis Duehr Dean (retired)

Jay Smith
Chairman, TEEL Plastics

David G. Walsh, JD
Foley & Lardner LLP

Mildred Conney, deceased
(served July — November 2016)

MCPHERSON
EYE RESEARCH INSTITUTE

Leadership

Committee
2016-2017

Barbara Blodi, MD
School of Medicine and Public Health

Charles Dyer, PhD
College of Letters and Science

Kevin W. Eliceiri, PhD
Graduate School; College of Engineering;
Morgridge Institute for Research

David M. Gamm, MD, PhD, Director
School of Medicine and Public Health

Akihiro Ikeda, DVM, PhD,
Associate Director
School of Medicine and Public Health

Andrea H. Mason, PhD
School of Education

Gillian McLellan, BVMS, PhD, DACVO
School of Veterinary Medicine
School of Medicine and Public Health

Bikash Pattnaik, PhD
School of Medicine and
Public Health

Shiela I. Reaves, MA
College of Agricultural and Life Sciences

genomic founded or technology driven, h
sciences. Through tremendous dedication andc
of resources, the McPherson ERI is poised to advance
discoveries and translate them to clinical applications

dramatically affecting disease treatment. It is a
privilege to contribute to this effort.”

sarole in visual

Honorary

Advisory Board

Members

Darrell Behnke, JD
Director, Private Client
Reserve, U.S. Bancorp

Oscar C. & Patricia Boldt
The Boldt Company

Derilyn Cattelino
Philanthropist

Erik Christianson
External Affairs, NCAA

Emmett A. Humble
Retina Research Foundation
Board of Directors

Alan R. Morse, JD, PhD
President & CEO, Lighthouse Guild

Dr. Monroe & Sandra Trout
Philanthropists

Ken Frazier

k€ | was inspired to join and remain on the board by its leadership
(specifically, Doctors Dan Albert and David Gamm) and by its mission:
"...to prevent and cure blindness," which is ambitious to say the least.
I never dreamed that the McPherson ERI would come so far in such a
brief amount of time — and during these years | have learned a great deal
about why the Institute has been successful. The McPherson ERI's collaborative approach to research
is a perfect fit for the Wisconsin Idea. It includes interdisciplinary scientists, engineers, and scholars
from the UW community, Wisconsin, and worldwide. The partners have proven to be
eager to engage in fruitful cooperation for such a noble purpose.
| can't wait to see what happens next!”

continue to define UN-Madison as one of the
country’s great public universities.”

Advisory Board Chair

k€ I'm sofortunate to be part of the McPherson Eye Research Institute. Its success
over the past ten years is unquestionable. It provides the approach that vision
research is not just multidisciplinary, but truly interdisciplinary. Different perspectives
are brought to bear and integrated into producing a new body of knowledge, which
then gives forth further ideas for research endeavors. These ideas are to be shared
with the state of Wisconsin, and with the world — the Wisconsin Idea!

It's also an embodiment of a core value of UW, and that is collegiality — which is not

always true of other great universities. Faculty are very sensitive to this, and many have
said that it has been a game-changer for their individual research. The McPherson ERIl is a
jewel in the crown of the School of Medicine & Public Health, and that school is a jewel in
the crown of the University —which is a jewel in the crown of the State. | am convinced that
this is the beginning of a really great journey, and | feel privileged to be part of it.”



MAN DELBAUM & ALBERT 5th Annual McPherson ERI Endowed Lecture
FAMILY VISION GALLERY Shooting in the Dark:
BRIGHT SIGHTS Maintaining cone function

— Six Ways of Seeing In retinal degenerations
January —May 20 held April 27,2017

Joseé-Alain Sahel, MD, PhD

Professor and Chairman of the Department of Ophthalmology .

Showcasing works by six Wisconsin artists whose visual
impairments inspire and enrich their art: Angelynn Brown,
Alison Fortney, Ron Wendt, Rosemarie Fortney,

Albert Schmiege, and Dan Sullivan. Presented in partnership
with the Wisconsin Council of the Blind & Visually Impaired

Do You See What
2@ See?

June — September 2017

Displaying drawings by children, youth, and adults
—each created in response to questions asking how
we “see” or visualize things in our heads

9th Annual Vision Science Lecture

Virtual Reality Video

2017 Cool Science held October 12,2017
age Contest Winne _ Steven Seitz, PhD
September — December 2017 ; ._ Copur s En

Team Director, Google Seattle
Featuring winning images from UW-Madison scientists
and students competing in UW Communications’ sixth
annual Cool Science Image Contest




CYCLE FOR SIGHT 2017

Cycle for Sight 2017 took place on Saturday, March 11th and once again was
a great success, raising $53,000 for vision research at the M(_:Pherson ERI.

More than 250 riders participated this year. Kenzi's Team was the top fundrajs;nq‘imm with 1he :

Blind Take Off and Out of Sight teams in second and third place. Membersfmfm}f g
teams helped publicize the event, and TV news stories featured Chip & Chrlsty Kaufma &
Annika Konrad from theﬁmﬁpjﬁghtte 0 d erj;eams that d|d ven/ wellinclug
Research Riders, TeamT n|
A Eye Ballurz, the Mad Rol

FOR MORE INFORMATION, OR TO REGISTER OR DONATE
TO CYCLE FOR SIGHT, VISIT VISION.WISC.EDU/CYCLE

WITH THANKS AND APPRECIATION

TO THE FOLLOWING $50+ CONTRIBUTORS TO THE MCPHERSON EYE RESEARCH INSTITUTE:

JULY 1, 2016 — NOVEMBER 1, 2017

B Adaptive Information Systems,Inc ™ James & Susan Bakke B Audrey & Mark Bauman | (Oscar C. & Patricia Boldt B Rainy Broomfield ® Deri &Tony Cattelino ® Rebekka Connelly m Christine Dahlk
B RileyAdler m Eric Bangerter B Mary Ellen & Goff Beach Family m The Boldt Corporation B Cynthia & Mark Brower m Cellular Dynamics International m Marv Conney ® Marijo Danis
® Daniel & Eleanor Albert ® Terri Baron Foundation ® Deb &Bill Boor = The Brown Family ® Michael Chaim ®m Colin Connors B Chandra Darjatmoko
| KathrynAllen B Rose Barroilhet R T g m Karen Bosold ® Nicole Brueck B (hristine & Douglas Chambers ® Mark & Lynn Connors m Soesiawati Darjatmoko
® Amy &Richard Amble ® Diane Baryenbruch W Vicki&Matihew Beglinger m Pamela & Ronald Bourgeois B Justin Brumbaugh B Dr.Samuel Charles & Family m Betty &Donald Cooke m Matthew & Nancy Davis
B Jennifer & Lance Anderson H KurtBaryenbruch ey S0 B Diane Bower ® Signe & William Buchholz B Erik & Rachel Christianson B Julia Corbett DDV Packaging Inc
® Anne &Pete Appleton ® Jerry & Mary Lou Baryenbruch ® ‘lan Behm ® MeLinda Brahmer B Robyn Burgess B Roseanne Clark ® John Court m Kristin De Cremer-Pearson
m Scott & Rhonda Arndt B Mick Baryenbruch & Darrell G IREEE ® Benjamin Brand B Gayle Bush & Chris Jillings SRV = Holly Courtney B Christopher &
W Badger Paperboard Inc ® Shirley & Arthur Baryenbruch M Janet & James Belligan ® Autumn & Robert Brehmer = (Cajun Cook LLC ® Sean& Carta Cleary ® Martin & Luann Culhane Cathiering Decke
m Jeff Baird B The Bauer Family ® Elizabeth & Steven Bergstrom ® Robin Broomfield ® Kenneth Carlson ™ Ben Coates B Culver's Restaurants SOk | WOECEEY
B Keegan &Jon Billick B Christine & Robert Cobb B The Delehanty Family




The DeMaster Family
Walter & Londa Dewey
Leanette Dieck

Direct Fitness Solutions
Chris & Sasha Doering
Gary & Sherry Doering
Anne & Bruce Douglas
Tom & Suzanne Dow
Derek Dreher

Justin Dreikosen
Richard & Doris Dubielzig
Arne & Elaine Dullum
Miriam Dybold

Bryon Eagon

Janis Eells

Laura & Leon Endres
Deborah & Randall Engen
Nancy & Thomas Engle
Olivia Esser

EyeKor, Inc

Susan Fasciano
Marilyn & David Fayram
Michael Feder

Meghan Feeney & Matt
Kloppenburg

Sandi & Tom Feeney

Ann, Mike & Caitlin Fitzgerald
Kari & Thomas Fitzgerald
John & Coleen Flad
Maureen & David Flanagan
Marshall & Lisa Flax

Peggy & Neil Ford

Matthew & Katherine Frank
Ken Frazier

Jacki Frerichs

Timothy & Mary Fritsche
Fujifilm

Amy Fulton

B'Ann & Samuel Gabelt
David & Marilyn Gamm
Fred & Nancy Gants
Gregory & Michelle Gard
The Gerlach Family

Larry Glen

Jon & Sara Goldstein

James Goll

Kannan Govindasamy
Steve & Judy Grahovak
Thomas & Christine Grannis
Don & Joan Gray

Paul & Elaine Greene
Don & Sandra Griffin
Cheryl Grimm

Jane &Arthur Grunden
Kris & Fritz Grutzner
Kevin Gullikson

Andrew Gundlach

Brynn & Stephen Guzzetta
Susan Haag

Reza Hajisanei

George & Pamela Hamel
Jeffrey Hankins

Daniel Hardy

Kathleen Harford
Carolyn Hartloff

Bruce Harville

Kim Haser

Daniel Haueter

The Hegenbarth &
Senty Families

Carolyn Hegge &
Jeffrey Gabrysiak

B Bruce & Joan Hentschel

Scott & JoDeen Hettenbach
& Family

Sharon Heuer
Gregory & Susan Hill
Loretta Himmelsbach
Elisabeth Huber
Hugh Hughes
Victoria & Dennis Hull
EmmettA. Humble

Frances Huntley-Cooper &
Alphonso Cooper

William & Katherine Hutchison
Akihiro & Sakae lkeda

Naveen Irudayaraj

Erin Janssen

Kathy & Douglas Jarmusz

Tim & Amber Jarmusz

Susan, Thomas & Ben Jarona

Karen & David Jarrard
John &Alice Jenson
Vernon & Barbara Jesse
Hans & Elizabeth Johnson
Michael & Eleanor Johnson
Tricia Johnston

Diane & Lee Jones

Jennifer Jones & Michael Zutter

Jones Lang LaSalle Inc
Dr.Richard Jun

Sherry Kaiman

Griffin Kalepp

Margo & Kim Kalepp
Jean Kalscheur
Gowtham Kandaperumal
Matt Karls

Alexander Katz
Bernhard Kaufman
Chip & Christy Kaufman
Virginia Kaufman
Sewar Kawwa

Bill Kellner

David Kersey

Aja Kimrey

Scott & Theresa Klug
Nanci Knutson

Karin & Rudolph Konrad
Sara & Joseph Krabbenhoft
Ann Kramer

Kevin Krause

Gopal Krishnan

Anita Kroll

Peter & Linda Krug
Julie Kruyne

Kristine Lamp

Mark Laplante

Diane & Joe Lee

Hank Lee

Susan Lefeber

Beth &Richard Lepping
Kathleen Lieber
Shannon Lins

Bettine & Daniel Lipman
Janet & Jay Loewi
Carolyn & Patrick Lorge

Maria Lubick

Dillon Lull

Jeanne &Virgil Lund

Reggie Lund

Mary & Richard Lynch

Susan & David Lynett

Michael & Kathryn MacDonald
Mimi & Joseph MacFarlane
Cynthia Macke

Eric Macke

Caitlin MacNair & Timothy Court
Madison Central Lions Club
Madison Monona Lioness Club
Sharon Madnek

The Majerus Family

Virginia Manthe

The Manuells

Julie Mares

Graeme Mason

Allen Mass

Mark & Janet McCauley

Ann McDonough

Ryan & Jocelyn McFadden
The McGowan Family

Susan McGrath

Patricia & James McKinney-Lins
Gillian McLellan & Dan Williams
Michael McMahon

Alice R. McPherson, MD
McPherson House

Rosalie Means

Kate & David Medearis

Max & Melissa Meier

Michael Meissen

Betty Merten

Sigurd Midelfort

Abbey Miklitsch

Susan Miller

Charles Mills

Nancy Mills

Steven Moechnig

The Mogensen Family

Monona Mediation and
Counseling LLC

Howard & Jennifer Moore

Stephanie Morgan
Katherine & Richard Moriarty
Dr. Alan Morse

Alexandra Mostaza

Charles & Carolyn Mowbray
Andrea Myers

Joan Nachreiner

Laura Naim

Jeanne & Jim Nally

Keaton Nankivil

Barbara & Stephen Napier
Anand Natampalli

Audrey & Brian Nelson
Christine Nicometo

The Niemeyer Family

T Michael Nork

Heather Northrop

Donna Nowlin

Susan & Thomas 0'Connor

Ocular Services on Demand
(0S0D)

Doug &Lisa Olson
Opsis Therapeutics

Oregon-Brooklyn Lion_s _duh =

Kenton Oren &Karen
Tara & Carlos Pabe
The Palm Fa

EnriqlieEfliil Perez-Gue
Mark Perona

Benjamin Philpot
Vicki & Lewis Posekany

Michael Potter
SR
LR

Family

Buss Price

The Princeton Club
Cheryl & Chris Quello

Michael, Megan, Finlay & Isla
Quello

William & Marcia Rameker

MaryPetit

4 gl
Mary & Mark Pribbenowand

.

B Paul Rathouz

Nell & Harmon Ray

Division of Recreational Sports,
UW-Madison

Bill & Jan Rector

Dianne Redsten

Jason Reed

Retina Research Foundation
Cheryl Retzlaff

Jean & George Reuhl

Toni & Don Richards

The Roach Family

Jean & John Roberts
Deanne Robison

Bette & Tom Roeser

Kait & Kevin Rohrer

Peggy Rolston

Bruce Rosen

Sophie Rosen

Harry &Karen Roth

The Ruhly Family
Rebecca & David

_ Family
B s

Mark & Julie Schmitz
Lyndsey Schneider
Judith Schreiber =
Bruce & Rebecca Schultz
Keith & Kinsey Schulz
Diane Seder

Michael & Mary Sue Shannon
Jeremy & Ann Shea

= Gregory

it

Kevin &Amy Shinners
Rex & Jean Shoemake
The Shopko Foundation
Judith & Marvin Siegert
Jody Sikir

Laura Sivertson

Margaret & Alexander Skinner
The Slaughter Family
Kimberly & Michael Sloan
The Smith Family

Jay & Patricia Smith

Ellen & Gary Smithback
Linda Somerville

Christine Sorenson & Nader
Sheibani

Deanne & Peder Spolum
Jane & Ronald Stauter
Richard & Deborah Stephens
Laura & Gary Steuck
& Emily Ste
chard St

B .
DaveToops
David & Jerrill Tormey
Jim Tormey '
Molly & Daniel Tormey
Virginia Tormey
William & Elizabeth Towell

VictorWahl

Dr. Monroe & Sandy Trout
Cathleen Trueba

Susan Ulrich

Julie Unite & David Niemann
University Bookstore

Brett & Mackenzie Valentyn
Connor Valentyn

Daniel & Debra Valentyn
Nancy &Tim Valentyn
Patricia & Mike Valentyn
Mark &Ellen Van Pay
Michael & Susan Van Sicklen
Michael & Karin Victorson
Mark Vicek

Dan Voellinger

Jeffrey & Ann Vogtschaller
Colleen & Fredrick Volker
Tammy & James Wacek
Laurie Wagman #

THE McPHERSON EYE RESEARCH INSTITUTE IS GRATEFUL FOR CONTRIBUTIONS AT ALL LEVELS OF SUPPORT!




MISSION STATEMENT: . P

The McPherson Eye Research

Institute is @ multidisciplinary

community of scholars working
to gain critical knowledge about
the science and art of vision . ===
and apply it to the prevention ™ =
of blindness. 4

For more information on how to partner
the McPherson Eye Research Institute in
support of research, education and tr
advances in the visual sciences, please co

T (608)265-4023
E info@uvision.wisc.edu
W www.vision.wisc.edu _
A McPherson Eye Research Institute | 943
1111 Highland Avenue | Madison W| 53705
. N
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