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Identification of SUMO-1 lysine residue(s) as branch for
poly-SUMOylation in vitro
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The post-translational modification, such as phosphorylation, methylation, acetylation,
ubiquitination, and SUMOQylation plays a vital role in altering properties and functions
of cellular protein. Among these modifications, ubiquitination and SUMOylation

share a similar mechanism of a set of three catalytic enzymes facilitating the
conjugation of ubiquitin or SUMO protein to the target protein. Recent studies

showed that ubiquitination occurs on the specific lysine site of target proteins and
different ubiquitination formation linkages represent unique biological significances.
In the field of SUMOylation studies, scientists also observed poly-SUMO chains
formation. This phenomenon is vital in yeast spore formation. Besides, poly-SUMO



chains formation was regulated under physiological stress. However, it is still unclear
at the biological significance of poly-SUMO chains formation and which lysine of
SUMO-1 is involved in poly-SUMO chains formation. In this study, human cell lines
were used to investigate the biological functions of poly-SUMO chains and the branch
point of poly-SUMO chains formation.

In order to identify which lysine of hNSUMO-1 is the branch point for
poly-SUMOylation, we initially mutated all lysine on hSUMO-1 to arginine, which is
KO0 hSUMO-1. We then compared SUMOylation pattern of the different single lysine
revertant of h\SUMO-1, which are called K1~K11, with KO. We found that hNSUMO-1
can be modified by SUMOylation through Lys17, Lys23, Lys25, Lys39, Lys45, Lys
48, and Lys78 of hSUMO-1. Among the SUMO modified lysines, Lys48 seemed to be
the major SUMOylation site, suggesting that these branch points might be potential
SUMOylaion sites for poly-SUMO-1 chains. These results offer new insight into
conjugation of h\SUMO-1 and study of the biological functions of poly-SUMO-1
chains.



