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Dr Ratnayaka is investigating how faults in the TIMP3 gene 

cause Sorsby Fundus Dystrophy (SFD), an inherited retinal 

condition that leads to deteriorating night vision and eventually 

to severe visual impairment. 

The protein encoded by the TIMP3 gene has many important 

functions and is crucial to the health of the retinal pigment 

epithelium (RPE), a carpet of cells that lie underneath the photoreceptors in the 

retina to provide nourishment and support. It is not fully understood how faulty 

TIMP3 contributes to retinal degeneration in SFD, so Dr Ratnayaka’s team is 

creating a cell-based model of the RPE to provide some answers and investigate 

potential approaches to treatment. The RPE is critical in maintaining the health of the 

overlying light-sensitive cells, so their model may help to better understand how RPE 

cell death impacts other parts of the retina; this learning could be useful for those 

investigating retinitis pigmentosa and other conditions. 

First year progress 

The project is progressing very well and no major difficulties have been encountered 

so far. The rapid rate of progress has enabled the researchers to incorporate some 

new angles into their investigations, which they believe will considerably enhance the 

study’s eventual outcomes.  

Aim 1: Studying cells from people living with SFD 

Dr Ratnayaka and colleagues have investigated how RPE cells derived from the 

stem cells of SFD patients are fundamentally different to RPE cells from healthy 

individuals. Their novel work has established how mutated TIMP3 impairs the 

structure and function of the cells, providing new insights into some of the 

mechanisms underlying SFD. The researchers have been able to extend this aspect 

of the project to look at other features of the disease process. This area of work has 

already resulted in publication and will also be presented this spring at one of the 

largest ophthalmology conferences in the world. 
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Aim 2: Using gene editing to develop a cell line with no normal TIMP3 

The researchers have designed a cell-based model that provides a scalable system 

to help them understand the causes of SFD at a molecular level. It has some key 

advantages over animal models, including increased range and ease of control over 

the levels of normal or faulty TIMP3 in the RPE cells.  

Dr Ratnayaka’s post-doctoral research assistant, Dr Jennifer Dewing, has developed 

her gene editing skills and has been able to use this novel technology to create an 

RPE cell line in which the healthy TIMP3 gene has been “knocked out”. The removal 

of normal, naturally occurring TIMP3 means that the researchers can systematically 

test the effects of various forms of mutated TIMP3. Dr Dewing has developed special 

packaging and delivery systems, known as vectors, to carry different mutated 

versions of TIMP3 from several SFD patients into the cells. These will now be 

studied in parallel to see if their effects differ. 

Aim 3: Investigating how the retinas of people with SFD are different to those 

of healthy individuals 

Over the next two years of the project, the team will follow Southampton SFD 

patients, looking at retinal scans and other clinical data to gain insight into how the 

disease alters the retina and to better understand how the retina changes over time. 

This will help the researchers link genetic changes to clinical effects. Dr Dewing has 

now been issued with a NHS Research Passport and an honorary NHS contract to 

enable her to access the patient data. 

Summary 

Dr Ratnayaka and colleagues are making excellent progress and are on target to 

achieve their aims of clarifying SFD disease mechanisms and identifying potential 

routes to treatment. 
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