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    ABSTRACT
The Protein Inhibitor of Activated STAT 1 (PIAS1) is an E3 SUMO ligase that plays important roles in various cellular pathways, including STAT signaling, p53 pathway, and the steroid hormone signaling pathway. PIAS1 can SUMOylate PML (at Lys-65 and Lys-160) and PML-RARα promoting their ubiquitin-mediated degradation. Increasing evidence shows that PIAS1 is overexpressed in various human malignancies, including prostate and lung cancers. To understand the mechanism of action of PIAS1, we developed a quantitative SUMO proteomic approach to identify potential substrates of PIAS1 in a system-wide manner. Our analyses enabled the profiling of 983 SUMO sites on 544 proteins, of which 204 SUMO sites on 123 proteins were identified as putative PIAS1 substrates. These substrates are involved in different cellular processes, such as transcriptional regulation, DNA binding and cytoskeleton dynamics. Further functional studies on Vimentin (VIM), a type III intermediate filament protein involved in cytoskeleton organization and cell motility, revealed that PIAS1 exerts its effects on cell migration and cell invasion through the SUMOylation of VIM at Lys-439 and Lys-445 residues. VIM SUMOylation was necessary for its dynamic disassembly, and cells expressing a non-SUMOylatable VIM mutant showed reduced levels of proliferation and migration. Our approach not only provides a novel strategy for the identification of E3 SUMO ligase substrates, but also yields valuable biological insights into the unsuspected role of PIAS1 and VIM SUMOylation on cell motility.

	Abbreviations
	SIM
	SUMO-interacting motif
	Ni-NTA
	nickel-nitrilotriacetic acid
	SCX
	strong cation exchange
	TCE
	total cell extract
	DMP
	dimethyl pimelimidate
	TFA
	trifluoroacetic acid
	ACN
	acetonitrile
	SUMO
	small ubiquitin-related modifier
	PML
	Promyelocytic leukemia protein
	PTM
	post-translational modification
	LC-MS/MS
	liquid chromatography-tandem mass spectrometry
	FDR
	false discovery rate
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	Protein Inhibitor of Activated STAT, 1
	SENPs
	SUMO specific proteases
	VIM
	Vimentin
	ULF
	Unit-length filament
	VIFs
	Vimentin Intermediate Filaments
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