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Chk1, an essential key player that regulates S/M phase transition

Makoto Nakanishi

Dept. Biochem. & Cell Biol., Grad. Sch. of Med. Sci., Nagoya City Univ.

Chk1 regulates both DNA damage and replication checkpoints in mammals. Although Chkl1 is
crucial for embryonic cell survival, its function in normal cell cycle remains largely unknown.
With the use of mouse embryonic stem cells conditionally deficient in Chk1, we now show
that this kinase is indispensable for the timing of both replication origin firing and mitotic
initiation. Chk1 deficiency thus resulted in premature onset of mitosis and in an increased
kinase activity of cyclin B1-Cdc2; the extent of Cdc2 phosphorylation on tyrosine-15 was
reduced by Chkl1 depletion as a result of increased nuclear Cdc25 activity and decreased
Weel activity. Loss of Chkl led to abnonpal timing of DNA replication during S phase
progression through increased Cdc7-dependent phosphorylations of MCM2 on Ser*® and
MCM4 on Ser®. Activation of Chkl-dependent checkpoint decreased Cdc7-dependent
phosphorylation of MCM4. Our results thus suggest that Chk1 regulates Cdc7 and Cdc2 to
establish proper timing of the replication program and mitotic initiatibn during the embryonic

cell cycle.





