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Abstract: 

Proper control of the cell cycle is prerequisite for faithful chromosome 
segregation and cell division. Progression into cell division phase (M 
phase/mitosis) accompanies dynamic changes of the cellular structures, 
such as chromosome condensation, nuclear membrane breakdown, and 
re-organization of microtubule, that all require phosphorylations of 
hundreds of cyclin-dependent kinase 1 (Cdk1) substrates. To properly 
phosphorylate Cdk1 substrates, an inhibition of PP2A complex 
containing a regulatory B55 subunit (PP2AB55), one of major 
phosphatases for Cdk1 substrates, is essential as well as the activation of 
Cdk1. We have found that a-Endosulfine (ENSA) binds and inhibits 
PP2AB55 when ENSA is phosphorylated at a conserved residue, Ser67, by 
Greatwall kinase. As Greatwall is activated by Cdk1, Cdk1 thus inhibits 
the antagonizing phosphatase, making it easier to quantitatively 
phosphorylate Cdk1 substrates. Recent analyses showed that ENSA has 
several phosphorylation sites (Thr28 and Ser109) in addition to Ser67. 
When assayed in vitro, these phosphorylations showed qualitatively 
and/or quantitatively different effects on ENSA’s potential for PP2AB55 
inhibition, suggesting that ENSA could receive multiple cellular signals, 
and translate them into several discrete levels of PP2AB55 activity. 
Greatwall-ENSA-PP2AB55 pathway was recently reported to be 
important for other biological processes such as neurite growth in brain 
and starvation response in yeast. We are interested in how regulations 
of phosphatases are achieved (or no regulation at all for some 
phosphatases?), and how it can contribute to the biological systems. 
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