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H2A is also ubiquitylated in response to

ieks: Kanolinska Recruitment BRCA1 and 53BP1 " Karolinska
double strand breaks b Pl * Institutet
Cell 2007 Cell 2007
RNF8 Transduces the DNA-Dama RNFB Ubiquitylates Histones at
Signal via Histone Ubiquitylation and DNA Double-Strand Breaks and
Checkpoint Protein Assembly bk ......TET.'.T?T_
Science 2007 PNAS 2007
Orchestration of the DNA-Damage Ubc13/Rnf8 ubiquitin ligases control foci formation of

Bl the RapBVAD /Breal/Broc3s lex i
RBSPDI‘ISB h‘f the RNF8 Ulllqullll'l hgase toEDN-‘.qpuama;ims rcat/Broc36 complex in response

Chromatin remodelling4
assisted ubiquitylation
Cell 2009 Cell 2009 (CHD4)
RNF168 Binds and Amplifies Ubiquitin Tha RIEOLE Svnicrome Proin Madkakes
Conjugates on D i Ct b

Ubiquitin-dependent
extraction from .Me
chromatin (VCP/p97)




2013-03-14

] ] fodot Karolinska
DNA damage response is activated 35 i

by tethering of ubiquitin ligases

=«
® \ LacO

{ 2N

DNA repair DNA repair

Tethered RNF8 gives local ubiquitylation of H2A "? Institutet

mCherry-LacR-RNF8  a-ubiquitin Merge
WT

= Karolinska

o
*

= Karolinska

Tethered RNF8 recruits RNF168 SFEET institutet

Tethered RNF8 and RNF168 induces H2A
ubiquitylation
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Tethering of RNF8 causes chromatin {vgu: Kanolinska The chromatin remodeller CHD4 igbu Kanlinska
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- is recruited to RNF8 -
[ Note:
Array in NIH2/4 cells is 10 kb
Array in AO3 cells is 90 Mb
e It CHD4 tethering causes decondensation ¢ faeti’

CHD4 is part of NuRD complex
which is dependent on ATPase activity

« ATPase domain (SNF2 family) Al I
« In NuRD complex: CHD4, histone deacetylates HDAC1 and
2 and histone demethylase LSD1

« Linked to repression and heterochromatin formation
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CHD4 stimulates BRCA1 recruitment %
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Chromatin remodelling-assisted ubiquitylation

1l: RNF8 catalytic

I: RNF8 non-catalytic

Luijsterburg et al (2012) EMBO J.

CRL4ADDBLDDB2 hjquitin ligase
facilitates recognition of
photolesions by XPC

« DDB2 tethers the ubiquitin ligase
complex CRL4PDB1/DDB2 to photolesions

Stimulates the recognition of
photolesions by XPC

Mutations in DDB2 cause Xeroderma
Pigmentosum type E (XP-E)
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Tethering of DDB2 also causes
chromatin unfolding

Independent of ubiquitylation
Probably stimulates recognition of lesion by XPC

Luijsterburg et al (2012) J. Cell Biol.
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Recruitment of 53BP1 to DNA damage is
dependent on ubiquitylation g—g i
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AAA-ATPase VCP/p97/Cdc48

LacR-RNF8 VCP-GFP Merge

Dependent on ubiquitin
ligase activity
Specific for RNF8

LacR-RNF8 ™" VCP-GFP Merge

Valosin-containing protein (VCP)/p97/Cdc48

Huytin et al 2003 J. Struc. Biol.

* AAA-ATPase

« Binds ubiquitin

« Critical for proteasomal degradation of ER substrates (ERAD)
» Unfoldase/segregase activity
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Kinetics of VCP recruitment
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VCP/p97 is required for efficient
recruitment of 53BP1
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Hypothesis

VCP’s involvement explain the need for ubiquitin in
53BP1 recruitment.

But how does VCP faciliate binding of 53BP1?

We know that VCP segregates proteins

Hypothesis: VCP facilitates binding of 53BP1 to
H4K20me2 by extracting a protein that occupies the
same histone mark.
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53BP1 and L3MBTL1 bind to same H4K20me2
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Ubiquitin-dependent extraction from chromatin i

(UDEC)

Initiation RNFA pathway VICP recruitment

L3MBTL1 extraction

538P1 recruitmant

Acs, Luijsterburg et al (2011) Nat. Struc. Mol. Biol.
Dantuma & Hoppe (2012) Trends Cell Biol.

* RNF8 recruits CHD4 independent of its ubiquitin ligase

activity

* CHD4 decondensates chromatin and stimulates

ubiquitylation

* RNF8 recruits VCP/p97 dependent of its ubiquitin ligase

activity

* VCP/p97 extracts L3AMBTL1 and facilitates 53BP1

recruitment
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