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Understanding photoreceptors

Although the human eye contains several 
types of tissue, perhaps the most crucial for 
producing clear images is the retina. The 
retina is essentially a piece of brain tissue that 
projects through the back of the eye to 
receive input from the outside world – in the 
form of photons. Processing of the photons 
detected by retinal photoreceptors gives rise 

to our perception of images and movement.

Over the past 20 years, Andrew Goldberg has received funding 
and fellowships from the National Science Foundation, the Grass 
Foundation and National Eye Institute to study the functions of 
the retina. His laboratory studies the elaborate cellular  
architecture of retinal photoreceptors — the rods and cones —  
to understand their fundamental biology, and the cellular  
and molecular underpinnings for several forms of clinically 
significant inherited and acquired eye diseases. 

The molecular pathologies involved in the great majority of 
inherited retinal degenerations remain largely unknown  
despite identification of the genes involved. The laboratory’s 
efforts are focused on understanding disease at the molecular 
level by studying affected protein structure and function. 
Ongoing studies address mechanisms of photoreceptor outer 

principles that guide membranous organelle morphogenesis in 
eukaryotic cells. 

Goldberg’s researchers apply a variety of biochemical,  
biophysical and molecular genetic techniques to the  
macromolecule/organelle interface of vertebrate photoreceptors 
to address current questions in cell biology and the molecular 
pathology of inherited retinal dystrophies. 

Goldberg’s professional affiliations include the American Society 
for Biochemistry and Cell Biology, American Society for the 
Advancement of Science, and the Association for Research in 
Vision and Ophthalmology.
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