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New model for hard-to-study form of
blindness paves way for future research

September 6 2017
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Macular degeneration is the leading cause of vision loss in older adults,
but scientists have long struggled to study and replicate key elements of
the disease in the lab. A study published in the Proceedings of the
National Academy of Sciences is the first to demonstrate hallmarks of
macular degeneration in a new human stem cell model developed by
researchers at the University of Rochester Medical Center.

This new model could make whole new avenues of macular degeneration

research possible and has helped the team hone in on some possible drug
targets for the disease.
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"So far, there has not been a patient-derived model of macular
degeneration," said Ruchira Singh, Ph.D., assistant professor of
Ophthalmology in the Flaum Eye Institute at URMC and lead author of
the study. "It was not known if you can take cells from the human eye
and make a cell model that displays the hallmarks of the disease."

Though macular diseases can vary widely, age-related and similar
inherited macular degenerative diseases are all characterized by buildup
of debris in the retina, the light sensing tissue in the back of the eye that
is crucial for vision. These deposits, called drusen, are specifically found
beneath a layer of retinal pigment epithelium (RPE) cells, which are
known to be key players in macular degeneration.

For their new model, Singh's team collected skin cells from patients with
genetic forms of macular degeneration, re-programmed them to stem
cells, and used the stem cells to create RPE cells. RPE cells derived from
patients mimicked several characteristics of macular degeneration when
aged in a dish, like producing the hallmark deposits.

RPE cells carrying macular degeneration-causing mutations developed
more deposits with more similar composition to what is seen in the
affected human eye than cells from healthy adults, or patients' cells in
which disease-causing mutations were corrected using gene editing.

Using this model, Singh's group showed for the first time that
dysfunctional RPE cells can cause specific aspects of macular
degeneration on their own - without the help of other cells or
components of the retina. This was true for cells derived from patients
with three different genetic forms of macular degeneration, suggesting
RPE cell dysfunction could be central to multiple forms of the disease.

Singh's new model also allowed her research team to identify a group of
molecules in RPE cells that could be targeted by new macular
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degeneration drugs. These "complement proteins", which normally boost
immune functions in cells, may be affected by genetic alterations that
cause macular degeneration. In the study, the expression of genes that
encode these proteins was elevated in RPE cells from all of the macular
degeneration patients, suggesting they may also play a key role in
multiple forms of the disease.

"Now we can actually identify and test a rational drug therapy in
patients' own cells," said Singh. "So far, this has not been possible, but
now we can actually study macular diseases in parallel and identify what
might be the central defect across macular diseases."

Singh believes this study will help move the field of macular
degeneration research toward developing new drugs that target RPE cells
, while providing a new and improved model to screen those drugs.
Though this work is early, the team hopes it will lead to an effective
treatment for macular degeneration in the future.

More information: Drusen in patient-derived hiPSC-RPE models of
macular dystrophies, Proceedings of the National Academy of Sciences
(2017). DOI: 10.1073/pnas. 1710430114 ,
www.pnas.org/content/early/2017/09/01/1710430114

Provided by University of Rochester Medical Center

Citation: New model for hard-to-study form of blindness paves way for future research (2017,
September 6) retrieved 10 April 2024 from https://medicalxpress.com/news/2017-09-hard-to-

study-paves-future.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

3/3


https://medicalxpress.com/tags/cells/
https://medicalxpress.com/tags/model/
https://medicalxpress.com/tags/macular+degeneration/
http://dx.doi.org/10.1073/pnas.1710430114
http://www.pnas.org/content/early/2017/09/01/1710430114
https://medicalxpress.com/news/2017-09-hard-to-study-paves-future.html
https://medicalxpress.com/news/2017-09-hard-to-study-paves-future.html
http://www.tcpdf.org

