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SUMOylation is now established as one of the key regulatory protein modifications in eukaryotic cells. It regulates chromatin 
organization, transcription, DNA repair, macromolecular assembly, protein homeostasis, trafficking, signal transduction, 

cell differentiation and stem cell development. It also acts as a molecular mechanism mediating global changes at the cellular 
and organism levels when stress conditions such as heat shock or oxidative stress occur. More importantly, SUMOylation plays 
causal roles in many major human diseases such as cardiovascular, neuronal diseases and cancers. In the eye, SUMOylation plays 
a key role in retina development, and it has causal effects on corneal dystrophy. Our recent studies revealed that SUMOylation is 
necessary to activate the p32 Pax6, the shortest isoform of Pax6, the master regulator for eye and brain development. Moreover, 
our studies further revealed that sumoylation plays an important role in regulating lens differentiation. Different isforms of 
SUMO are differentially expressed in the ocular lens and plays contrast roles in regulating lens differentiation. While SUMO1 
promotes lens differentiation, SUMO2 and SUMO3 inhibits this process. Mechanistically, SUMO1 and SUMO2/3 can either 
conjugate different transcription factors or conjugate to the same factor but with different preferred SUMOylation sites. In the 
present study, we discuss the functions of different SUMO isoforms in controlling lens development.
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