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The discovery of SUMO (Small Ubiquitin-like Modifier) system is relatively new in biology; however, studies from last 
decade established a crucial role of SUMO in the control of cellular signaling pathways, particularly in the context of 

gene regulation. Categorical demonstration of the relationship between epigenetic regulators and the SUMO system in the 
broader context of transcription, however, is not well established. I will present our newfound evidence that shows the SUMO-
specific isopeptidase SENP3 controls epigenetic landscape of the homeobox genes by regulating histone-modifying SET1/MLL 
complexes and thus determining the fate of human mesenchymal stem cells. Detailed molecular mechanisms that regulate 
histone methyltransferase complex assembly and its chromatin recruitment are contentious and vigorously pursued questions 
in the field of transcription regulation. We have investigated molecular events on the involvement of the SUMO system in 
these regulatory processes that fine-tune epigenetic events and further downstream phenomenon such as recruitment of active 
elongating RNA polymerase II. These observations link SUMO-mediated regulation with evolutionary conserved epigenetic 
processes. Besides, our very recent work on SENP (SENtrin-specific Protease) proteomics approach unraveled a cohort of 
novel interactome consists of chromatin remodelers and epigenetic modifiers. The outcomes from the large-scale quantitative 
proteomics screen strengthen our argument of a global role of SUMO system in modulating transcriptional mechanisms. I will 
also discuss how these studies established a platform to understand many key questions in developmental biology such as the 
less-understood mechanism of temporospatial expression of homeobox genes.
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