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Chaurushiya & Weitzman 2009



DNA double-strand break repair

Deriano and Roth. Annu. Rev. Genet. 2013.

NYC to Paris 0.05 DSB per cell

CT scan, 0.3 DSB per cell

1 Gy for X-rays 40 breaks per cell
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BRCA1
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BRCC45MERIT40
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BRCA1

Rad51
BRCA2

End resection
ATR/CHK1 activation 

Homlog Recombin

S phase repair
Homolog Recombin at ICL

K63-Ub Chromatin targeting
G2 checkpoint

DSB repair

Rad51 Strand invasion
Homolog Recombin

BRCA1

PALB2

The BRCA1 Tumor Suppressor Network

ATL-D Syndrome
Sporadic CA

Fanconi Anemia
Breast CA

Fanconi Anemia
Breast CA

Prostate CA
Pancreatic CA
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Mre11 complex’s Architecture and Functions 

(in higher eukaryotes)
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UV laser microirradiation (live cell imaging)

Cells expressing 
GFP-fusion protein

Presensitization UV laser induced DNA damage 

GFP-protein 
recruitment

BrdU label (10 uM 2days)

or 

Hoechst dye (1 ug/ml, 15 min)

405 nm UV laser

(max power  SP5 Confocal)



5 min 

GFP-Mre11 Ku70-mCherry

untreated



CDK4i (Palbociclib 5 uM)

5 min 

GFP-Mre11 Ku70-mCherry



GFP-Mre11

Ku70-mCherry

GFP-Mre11

Ku70-mCherry

300 sec280260240220200180160140120100806040200
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CDK4 inhibitor increases/speeds up Mre11 foci but not Ku foci.

Increased/fast Mre11 foci may not due to delayed DNA damage repair.

will repeat
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Mre11 complex’s Architecture and Functions 

(in higher eukaryotes)
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Where is this all going?
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CNVs form scDNA-Seq

No Tumor

Rare Tumor 

(5%)

No Tumor

Frequent Tumor 

(40%)

Modified from Fagan-Solis, K. D. et al. Cell Rep. 2020
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THE END
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