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This study reveals a novel mechanism for the regulation of polyamine homeostasis through protein arginyl citrullination of 
antizyme (AZ), a natural inhibitor of ornithine decarboxylase (ODC). ODC is a tumor promoter and is critical for cellular 

polyamine production. AZ binds to ODC dimers and promotes the degradation of ODC via the 26S proteasome. This study 
demonstrates the protein citrullination of AZ catalyzed by peptidylarginine deiminase type 4 (PAD4) both in vitro and in 
cells. Higher levels of putrescine and citrullinated AZ proteins were observed in cells with PAD4 activation. The levels of ODC 
enzyme activity and protein increased with the level of citrullinated AZ proteins in PAD4-overexpressing cells. Our data also 
indicated that citrullinated AZ proteins have weaker binding affinities with ODC, greatly reducing the ability of citrullinated 
AZ protein to bind, inhibit, and promote the degradation of ODC. Based on LC-MS/MS analysis, eight citrullination sites of 
AZ were identified; Arg180 and Arg183 were identified as the critical citrullinated residues in AZ that impair the binding, 
inhibition, and degradation of ODC. This study is the first paper, to our knowledge, to demonstrate the post-translational 
modification of AZ by arginyl citrullination and reveals that AZ citrullination is involved in the up-regulation of cellular ODC 
and polyamines, strongly implying an association with cancer development.
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