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The fate of a single parental chromosome throughout the eukaryotic cell cycle



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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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 Plk1 contributes to carcinogenesis is elusive.



Does Plk1 elevation contribute to cancer progression?

Approach: generation of Plk1-Knock in (KI) mouse line



Plk1 KI mice



Phenotypes
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No apparent phenotypes 

for Plk1-KI mice, but they 

are hyper-sensitive to IR
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Plk1-KI mice  have 

increased incidence 

of lymphoma or 

severe fatty change 

upon IR 

Multifocal lymphoid hyperplasia

in perivascular location

Multiple lymphocytic 

overgrowth in the parenchyma
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Plk1 KI inhibits expression 

of DNA damage repair 

genes 
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More specific mechanism?
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A hypothesis to be tested

Plk1 elevation leads to 

1) premature termination of DNA damage checkpoint and 

2) reduced DNA repair



Plk1-associated activity antagonizes DNA damage checkpoint



Plk1 phosphorylates Mre11 at S649 and S688 in vitro



In vivo, Plk1 phosphorylates Mre11-S649 and CK2 targets Mre11-S688



Mre11-S649/S688 phosphorylation is required for G2 DNA damage checkpoint recovery
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Phosphorylation of Mre11 at S649/S688 inhibits its binding to DNA 

Xenopus egg extract Purified Mre11 proteins Biotin-tagged dsDNA-bound 

avidin beads
+ + 

Pellets

Mre11 IB



Phosphorylation of Mre11 at S649/S688 abolishes its foci formation 


