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The fate of a single parental chromosome throughout the eukaryotic cell cycle
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The stages of mitosis and cytokinesis in an animal cell
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Control of mitotic entry and exit by Cdc2/cyclin B and APC
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The polo-like kinases have a C-terminal polo-box domain
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Plk1 localizes to mitotic structures
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Plk1 in cancer

---Plk1 overexpression is correlated with cell proliferation and carcinogenesis.
---Plk1 is a new diagnostic marker for cancer.

---Plk1 inhibitors are in various clinical trails.

---However, how PIk1 contributes to carcinogenesis is elusive.



Does PIk1 elevation contribute to cancer progression?

Approach: generation of Plk1-Knock in (KI) mouse line
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Plk1 KI
causes
aneuploidy
In MEFs
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More specific mechanism?

DNA double strand breaks
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A hypothesis to be tested

Plk1l elevation leads to

1) premature termination of DNA damage checkpoint and

2) reduced DNA repair



Plkl-associated activity antagonizes DNA damage checkpoint
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Plk1l phosphorylates Mrell at S649 and S688 in vitro
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In vivo, PIk1 phosphorylates Mrell-S649 and CK2 targets Mrell-S688
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Mre11-S649/S688 phosphorylation is required for G2 DNA damage checkpoint recovery

15t T block===8h rel. === 2nd T block === 7h rel. == Dox for 1h ==scaffeine for 3h ==p-H3 IF

WT S649A S688A
p=0.043

- -

ONAHKOOOWON
I
I

p-H3 positive (%)

00
L0
=

pS649

pS688

Mre11




Phosphorylation of Mrell at S649/S688 inhibits its binding to DNA

Xenopus egg extract +Purified Mrell proteins + Biotin-tagged dsDNA-bound

1 avidin beads
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Phosphorylation of Mrell at S649/S688 abolishes its foci formation



