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The ciliary epithelium at the margin of the retina contains cells which retain some of the 
characteristics of retinal progenitors, those cells that differentiate into the six cell types found 
in the mature retina. The cells of the ciliary epithelium persist into adulthood and though 
normally quiescent can be prompted by growth factors to form two of the six types of retinal 
cells. It remains to be established what factors normally keep ciliary epithelial cells quiescent 
and limit their differentiation. An understanding of the full differentiation potential of the 
ciliary epithelium will determine if these cells have therapeutic potential as stem cells and will 
fit them into an emerging picture of retinal development as a whole.  
 
This project aimed to further characterize ciliary epithelial cells in vitro. Cells were extracted 
from twelve day old chicken embryos, cultured and treated with different reagents before 
assessing proliferation by incorporation of the thymidine analogue EdU. Proliferation is of 
interest because the timing of a progenitor cell’s decision to enter or exit the cell cycle is 
thought to be linked to the cell type it will become. We also hoped to investigate some genes 
likely involved in chromatin modification and cell cycle regulation. After inducing gene 
overexpression by electroporation cells were subsequently incubated with EdU to see if any 
effects on proliferation could be detected. Unfortunately the rate of transfection resulting from 
electroporation was only about 1%, not enough to get sufficient transfected cells for assessing 
proliferation.  
 
One possibility for working with low transfection rates is using flow cytometry. With flow 
cytometry, lasers sort individual fluorescently marked cells at high precision. This method 
was tested successfully for cell cycle analysis of ciliary epithelial cells. After extraction cells 
were incubated with FGF, a growth factor known to stimulate proliferation and in vivo 
differentiation of ciliary body cells into some retinal cell types. Cells were then stained with 
different fluorescent DNA stains. These stains identify the volume of DNA within the cells 
and thus distinguish those cells which have replicated or are replicating their DNA. When 
these cells were sorted by a flow cytometer a cell cycle profile was generated showing 
precisely what part of the cell population was proliferating. Our results indicated that four 
hours of incubation with FGF was not enough to push quiescent ciliary body cells into 
proliferation. With further refinement it should be possible to pinpoint the timing of the FGF 
induced proliferation as well as to see how other reagents affect the normal cell cycle profile 
of these cells. If transfection rates can be somewhat improved then this technique could also 
to investigate the effect of induced expression of genes.   
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