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Phosphorylation and Activation of 13S Condensin by Cdc2 in Vitro
Phosphorylation  of histone cells characterizes the changes of a cell before they enter into mitosis. Cdc2 is a protein kinase that is mainly responsible for the shift of a cell into mitosis. 13S condensin, found in frog eggs, is a multisubunit protein complex that is thought to condense chromosomes for mitosis and meiosis. 

XCAP-C and XCAP-E are the 2 main proteins from 13S condensin that were extracted after the researchers added sperm nuclei to interphase or mitotic extracts to the cell. Gel electrophoresis confirmed that mitotic condensin causes supercoil DNA. 3 subunits of Condensin become phosphorylated but only the mitotic form can supercoil DNA.  XCAP-C and XCAP-E has a region that hydrolyzed ATP. Removing and inactivating XCAP-C and XCAP-E from the egg cells prevents chromosomes from condensing as well as decondensation of chromosomes. 

Condensin complex is formed when XCAP-C and XCAP-E along with 3 other proteins come together. Condensin causes supercoils in DNA when topoisomerase is present. Removing Cdc2 stops the condensin complex from phosphorylating chromosome condensation as well as DNA from supercoiling. The results of the experiment suggests that Cdc2 or protein kinases activated by Cdc2 is responsible for the phosphorylation and activation of 13S condensin.

DP1, DP2, and DP3 are phosphopeptides that were used to test if Cdc2 consensus sites in the carboxyl terminal region of one of the 13S condensin protein are phosphorylated by Cdc2. 3 phosphoepitopes were lost from a mitotic extract when Cdc2 was immunodepleted while incubation of the interphase form of the 13S condensin protein led to phosphorylation of epitopes. The results of this experiment was evidence for the direct link between Cdc2 and chromosome condensation.

