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Abstract of the lecture 
Structural maintenance of chromosomes (SMC) proteins are highly conserved from bacteria to 
humans as they play fundamental roles in many aspects of higher-order chromosome organization 
and dynamics. In eukaryotes, SMC1 and SMC3 act as the core of the cohesin complexes that 
mediate sister chromatid cohesion, whereas SMC2 and SMC4 function as the core of the condensin 
complexes that are essential for chromosome assembly and segregation. Another complex containing 
SMC5 and SMC6 is implicated in multiple processes like DNA repair and checkpoint responses. 
Our recent studies of yeast S. pombe SMC5/6 complex point to key similarities in the architecture all 
SMC complexes. We have shown that like cohesin and condensin complexes the SMC5/6 complex 
contains kleisin-like subunit (Nse4) and may form closed tripartite structures. Such structures are 
critical for mechanistic action of these SMC machines. The SMC5/6 complex may function in 
posttranslational modification of specific proteins as two of the non-SMC elements (Nse) of the 
complex include ubiquitine (Nse1) and SUMO E3 ligases (Nse2). The Nse2 sumoylation activity 
plays a role in DNA damage responses. Human orthologues of yeast Nse3 protein constitute large 
superfamily (MAGE; melanoma antigen) with diverse functions. 
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