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Protein ubiquitination participates 
in the DNA damage response
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Histone H2A is ubiquitinated at 
the DNA damage sites
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RNF8 participates in the 
DNA damage response
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FHA domain targets RNF8 to 
the DNA damage sites
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ATM
ATR

RNF8 acts downstream of H2AX and MDC1

H2AX

FHA



RNF8 controls Ub-H2A foci
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RNF8-dependent DNA damage response

H2AX

MDC1
ATM

RNF8

H2A
Ub

53BP1

?

RAP80
complex

BRCA1

H2B
Ub

P

P

Ubc13

RNF168



Phenotypes of RNF8 deficient mice 

In vivo:

1. Few RNF8-null mice develop tumors.
2. The male RNF8-null mice are sterile.

Why??



Chfr is a potential paralog of RNF8, 
and is often downregulated in cancers
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RNF8 and Chfr DKO mice develop T-cell 
lymphoma



SKY analysis of T-cell lymphoma in 
DKO mice

Similar to ATM -/- tumors
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Loss of RNF8 and Chfr abolishes ATM-
dependent DNA damage response 
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RNF8 controls histone removal 
during spermiogenesis 
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H4 acetylation controls chromatin relaxation
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Histone ac and Ub are abolished in 
RNF8-deficient spermtids 
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Histone H4 acetylation is the 
marker of elongating spermtids
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RNF8 and Chfr regulate chromatin relaxation
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RNF8 and Chfr regulate chromatin-
association of MOF and Tip60
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MRG15 associates with Ub-H2B 

MRG15:
Common component of both 
MOF and Tip60 complexes
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ATM-dependent DNA damage response is 
impaired in MRG15-depleted cells 
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TSA rescues ATM-dependent DNA damage 
response in DKO MEFs 

Trichostatin A (TSA):
Class I and II histone deacetylase (HDAC) inhibitor
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TSA restores 53BP foci in DKO cells
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