DRUG DISCOVERY

Seeing more clearly
Degenerative eye diseases affect millions of people around the world,
causing progressive loss of vision and, in some cases, complete blindness.
Researchers in Australia are using stem cell technologies to investigate
ways of halting, or even reversing, the effects of common eye diseases.
The Centre for Eye Research Australia
(CERA) was established in 1996 to
investigate both the causes of and
possible treatments for eye diseases,
combining population health and clinical
epidemiology with advanced laboratory
studies. Based at the Royal Victorian Eye
and Ear Hospital in Melbourne, CERA’s
Neuroregeneration Research and Clinical
Genetics Units are investigating potential
treatments for blinding diseases – such
as glaucoma, age-related macular
degeneration (AMD) and inherited
retinal dystrophies – using induced
pluripotent stem cells (iPSCs) to
generate cellular models of disease.
Associate Professor Alice Pébay, Head
of the Neuroregeneration Research Unit,
explained: “Obtaining ocular tissue
samples from living patients has
historically been a barrier to developing
new treatments for blinding diseases.
The advent of techniques allowing the
generation of iPSCs from adult tissue has
been a major breakthrough, providing
powerful new tools for disease modeling.
Using these methods, we can now derive
iPSCs directly from patient biopsies, then
differentiate them into specific retinal cell
types to create in vitro models of the
ocular condition of interest. This enables
us to study the complex genetics and
molecular mechanisms of diseases such
as glaucoma and AMD and, equally
importantly, undertake large-scale
drug screening programs to find
potential cures.”
The group uses the protocols
developed by Yamanaka and colleagues
to reprogram somatic cells taken from
skin biopsies of individual patients,
generating iPSC lines which form the
basis of their research. “Once we had
successfully created patient-derived
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We’ve made more iPSC lines in the last
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regeneration programs to give hope to
people who have lost their sight. Very
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