
Rôle de l'ubiquitine hydrolase USP22 

dans le remodelage de la chromatine
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Identification of a deubiquitylation module of the 

SAGA complex

Zhao et al., Molecular Cell 2008
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H2B ubiquitylation (H2Bub)

(Hicke L,  2001)

• At the C-tail of H2B: Lysine120 in human

• Ubiquitin: 76 amino acids 
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Regulation of H2B ubiquitylation
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H2Bub, DNA repair and tumorigenesis



H2Bub and tumorigenesis

11 gene signature:

- cancer stem cell phenotype

- poor prognosis and death after treatment

USP22 : H2Bub deubiquitylase

Bmi1 and Ring1B : subunits of PRC1 repressive 

complex mediates H2Aub



Deubiquitylation activity of USP22 and SAGA

How is USP22 regulated ?
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Domains required to activate USP22 ?

Reconstitution of a recombinant DUB module



Domains required to activate USP22 ?

Suicide Substrate Ubiquitin Vinyl Sulfone (Ub-VS)

Covalent linkage >> shift in WB (~7kDa)
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In vitro DUB assay



Kohler et al, Cell 2010
Samara et al, Science 
2010

• Ubp8 ZnF-UBP (USP22):
strong interactions with 3 
other subunits = Assembly 
Lobe

• Sgf73 D1 (ATXN7):
crucial to position the 
assembly lobe and the 
catalytic lobe in a good 
orientation

Structure of the yeast DUB module



In vivo substrates of SAGA DUB activity

Specific inactivation of the SAGA 

DUB activity after ATXN7L3 

knockdown

SAGA DUB activity is required for the 

optimal induction of SAGA-dependent 

gene expression
Lang et al., MCB 2011

SAGA-dependent gene : ER stress gene 

expression can be induced by thapsigargin

SAGA



Role of SAGA DUB activity on inducible gene expression

Chromatin Immuno-precipitation (ChIP) 

experiments detect the enrichment of a given 

factor at any genomic position

- The human SAGA complex is detected at the 

promoter of SAGA-dependant genes upon 

induction

- but not in the transcribed region of these 

genes



Role of SAGA DUB activity on inducible gene expression

- SAGA is recruited at the promoter 

region

- DUB activity of SAGA is mainly acting in 

the transcribed region

Lang et al., MCB 2011

H2Bub ChIP experiments on ER stress genes:



Conclusions

Difference between SAGA recruitment 

and activity

-ChIP-seq analysis of SAGA recruitment

-ChIP-seq analysis of H2Bub in 

control and shATXN7L3 cells

- The dynamics of SAGA recruitment varies in different gene regions

- ATXN7 and ATXN7L3 regulate the catalytic activity of USP22

- SAGA DUB activity is required for the expression of SAGA inducible genes



Acknowledgements

Laszlo Tora

Jacques Bonnet
Guillaume Lang
David Umlauf
Matthieu Stierle


