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THE OVINE LENS CYTOSKELETON 

 

Joshua D. McDermott 

 

The lens of the eye is a vital tissue in the visual system, responsible for the collection and 

focusing of light on to the retina. Comprised of epithelial cells at differing stages of 

differentiation, the transparency of the lens is dependent on the highly ordered crystalline 

structure of lens proteins. The lens consists of several proteins including crystallins (!, ", #) 

that make up 90% of the soluble protein, and the lens cytoskeletal proteins. Cytoskeletal 

proteins contribute only a fraction of the total lens protein, but are thought to play an 

important role in the establishment and maintenance of transparency. Calpain-induced 

degradation of these proteins may be involved in the development of cataracts. This has been 

an area of research at Lincoln University where a flock of sheep genetically predisposed to 

cataract maintained as a cataract development model.  

 

The aim of this research was to investigate the distribution of cytoskeletal proteins in the 

lens, and to examine the effects of calpain proteolysis on these proteins, with the goal of 

establishing the role of the lens cytoskeletal proteins in the ovine cataract model. A 

combination of techniques was used including immunohistochemistry, which required the 

development of a specific protocol for ovine lenses. Cytoskeletal proteins were identified 

using immunohistochemistry in lens tissue sections and exhibited characteristic distributions. 

Actin displayed preferential distribution in the short sides of the fibre cells in the cortex of the 

lens but was absent in the lens nucleus, while spectrin in the cortex and nucleus was 

associated with the fibre cell membrane. Filensin was observed in the outer cortex of lens 

sections associated with the fibre cell membrane and cytoplasm, although the pattern of 

localisation was indistinct due to the abundance of filensin breakdown products. Vimentin 

displayed membrane and cytoplasmic association in the outer cortex that diminished toward 

the lens nucleus, with membrane associated vimentin only persisting in the deeper regions of 

the cortex and nucleus. 
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Additionally, the effect of novel calpain inhibitors (Cat0059 and Cat811) in preventing 

proteolysis of lens cytoskeletal protein was investigated and compared with calpain inhibitors 

developed elsewhere (SJA6017). The inhibitors were tested at between 10 and 0.1 µM (100 

nM). All inhibitors were effective at 10 µM. SJA6017 provided significant protection to 

vimentin at 1 µM. Cat0059 was found to protect spectrin and filensin at 1 µM, but not 

vimentin, while inhibitor Cat811 was found to protect spectrin only. SJA6017 added to assays 

at 100 nM offered significant protection to spectrin, and Cat0059 was found to protect 

filensin and spectrin to a significant degree at 100 nM, indicating the novel inhibitors were 

comparable to those developed elsewhere in terms of their effectiveness.  

 

Taken together, the evidence presented in this thesis shows the cytoskeletal proteins as 

crucial elements in the lens. Their pervasive presence coupled with evidence that lens 

cytoskeletal proteins are sensitive to calpain-induced proteolysis that is inhibited with novel 

calpain inhibitors suggests that the lens cytoskeletal proteins may be useful targets in cataract 

prevention for future research. 
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