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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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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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 (5
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M

)
un
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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.
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Mre11 complex’s Architecture and Functions 

(in higher eukaryotes)
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THE END OF THE INTRO

Almost
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About innate immunity……



Genome Instability, Innate Immune Signaling,
Oncogene Activation

61Vanderbilt University 2025







CNVs from 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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Mre11 complex’s Architecture and Functions 

(in higher eukaryotes)





















Donor: Inducible Oncogene

Mammary Tissue

Mammary Organoid System

7
5

Recipient: NOD-SCID

Mammary Organoids

Ex Vivo Exp







Organoid Response to Oncogene Activation

7
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Mre11ATLD1/ATLD1 Organoids are Slightly Different from WT
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Interferon Signaling is More Active in Mre11ATLD1/ATLD1

8
0



A Different Chromatin Status in Mre11ATLD1/ATLD1 

8
1
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2

MSK Confidential — do not 
distribute

This is not due to cytoplasmic DNA nor does
It depend on cGAS…..



IFI205 is a Nuclear DNA Sensor

8
3





Ifi205 KO Inhibits Interferon Signaling

85



A Different Chromatin Status in Mre11ATLD1/ATLD1 

8
6



Mre11ATLD1/ATLD1 Ifi205-/- Normalizes Chromatin Accessibility in 
Mre11ATLD1/ATLD1

8
7





















The Mre11 complex is unique among DNA repair machines





What is the Mre11 complex doing at the 
Fork?
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Francisco Sanchez-Rivera
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Han Yuan (Former Member)
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Integrated Genomics Operation Core
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We have room for more.  
Lots to do!
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