Novel mechanisms regulating DNA end resection at
DNA double strand breaks
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The two major pathways of DNA double strand repair
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Cell cycle differences in DNA double strand repair
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/ DNA end resection is the key
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Extensive DNA end resection is blocked in G, phase cells
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Abelson virus transformed murine pre-B cells
can be induced to efficiently arrest in G,
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An assay for a proxy of end resection in G, cells
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RPA binds single-stranded DNA at resected DNA ends
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Whole genome gRNA screen for genes encoding
proteins that prevent end resection in G, cells
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Genes enriched in screen for proteins
that prevent DNA end resection in G, cells

Gene

Fold enrichment in
RPA high cells

53BP1

4

Rif1

Shld2

Rev7

Lin37

Lin52

A OO wWwW | w s+

—
o

53BP1/
Shieldin

S—

- MuvB / DREAM

RPA High Score:

Normalized reads (RPA high)

Normalized reads (RPA low)




The DREAM complex

DREAM (Drosophila RBP, E2F, and Myb associated proteins)
DREAM and RB: cooperatively repress gene expression,
to maintain cells in G4/G

* Subunits identified

DREAM complex in our screen

Transcriptional repressor



Loss of Lin37 leads to RPA accumulation at DSBs

in G, cells
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Loss of Lin52 or Lin37 leads to RPA accumulation
at DSBs in G, cells
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Lin37 function in end protection is within the
DREAM complex
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Loss of Lin37 does not cause entry into the cell cycle
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CtIP-dependent DNA end resection in
Lin37-deficient G, cells
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Loss of Lin37 leads to DNA end resection in G, cells
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Loss of Lin37 does not impair 53BP1 recruitment
to DSBs
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Lin37 and 53BP1 are in distinct pathways of
DNA end protection
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Gene expression changes in Lin37-deficient G, cells
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Expression of HR machinery in Lin37-deficient G, cells
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End resection in Lin377- G, cells depends
on the HR machinery
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HR in Lin37-deficient G, cells?
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Rad51 filaments form in Lin37-deficient G, cells
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Lin37 only has a minor role in DNA end protection

Cycling cells:
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DNA end protection in G, cells

G, cells: See same thing in
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Potential DNA end resection in G, cells 3hrs after IR
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Potential DNA end resection in G, cells also occurs
in human cells
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RPA localizes to DNA damage foci in G, cells
MCF10A cells 3 hrs post IR

Gy cells: Merge

# of RPA foci/cell




RPA localizes to sites of DNA damage in G, cells
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There is DNA end resection in G, cells
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Gy cells:

The DNA end resection machinery is involved....
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CRISPR/Cas9 screen for regulators of end resection
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DNA-PKcs-dependent RPA loading in G, cells
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DNA-PK-dependent RPA localization to damage foci
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DNA-PKcs-dependent DNA end resection in G, cells
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DNA-PKcs-dependent DNA end resection in G, cells
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KU70-dependent RPA loading in G, cells
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CRISPR/Cas9 screen for regulators of end resection
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FBXL12 prevents overloading of RPA in G, cells
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FBXL12 prevents overloading of RPA in G, via DNA-PK
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Summary of data so far in G, cells at earlier times
after DSB induction
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There is no DNA-PK-dependent resection in G, phase
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Quantitation of resection tract lengths
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DNA-PK dependent end resection is unique to G, cells
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G, specific DNA-PK dependent DNA end processing
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