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Identification of novel AGO2 partners



  

AGO2 interacts with SWI/SNF



(Clapier CR et al., Annu Rev Biochem, 2009) 

SWI/SNF is a conserved family of 
chromatin remodelers
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AGO2 and SWI/SNF are both associated 
with chromatin



AGO2 and SWI/SNF interact in the 
nucleus



AGO2 and SWI/SNF interaction is not 
bridged by DNA or RNA



  

AGO2 interacts with SWI/SNF in human cell lines (HeLaS3, 
Jurkat, HCT116, 293T, THP-1)

AGO2-SWI/SNF interaction occurs in the nucleus

AGO2-SWI/SNF interaction is not bridged by DNA or RNA

AGO2 is associated with human chromatin

AGO1 does not interact with SWI/SNF

Conclusion I
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Characterization of nuclear AGO2 
bound sRNAs
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Feature of interest

Other sRNAs

   Which are the genomic features 
overlapping nuclear AGO2 bound sRNAs
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  The enzymatic signature of DICER



  The enzymatic signature of DICER



  The enzymatic signature of DICER



  SwiRNAs are processed by DICER

AGO2 bound swiRNAs in HCT116 and HCT116_dicer_hypomorphic cells

SwiRNAs HCT116
SwiRNAs HCT116_dicer_hypomorphic



  SwiRNAs are processed by DICER

AGO2 bound swiRNAs in HCT116 and HCT116_dicer_hypomorphic cells

SwiRNAs HCT116
SwiRNAs HCT116_dicer_hypomorphic



Nuclear AGO2 is associated with a novel class of sRNAs
 arising from SWI/SNF bound TSS (swiRNAs)

swiRNAs processing is dicer dependent

swiRNAs are distinct from other classes of endogenous 
sRNAs mapping nearby TSS (tiRNAs, TSSa RNAs) based on 
their size, association with AGO2 and processing by DICER

Conclusion II



 What is the function of AGO2-SWI/SNF 
complexes?



~592.000.000
Reads in AGO2
Knock-down

~711.000.000
Reads in 
Control sample

siAgo2

siCtrl

Paired-end sequencing

 What is the function of AGO2-SWI/SNF 
complexes?

AGO2 knock-down in HeLaS3 cells

Analysis of nucleosome occupancy



Mnase digestion yielded fragments of the 
expected size







Nucleosome occupancy = the frequency 
with which a nucleosome is present at a 
particular location within cell population. 

TSS

-1 +1

(Tolstorukov et al., PNAS, 2013)

 What is the function of AGO2-SWI/SNF 
complexes?

Swi/Snf chromatin remodeling/tumor 
suppressor complex establishes 
nucleosome occupancy at target 
promoters



Does AGO2 knock-down affect 
nucleosome positioning?

…a moderate decrease (1.98%) of 
occupancy (p-value = 1.5×10-15)

was observed when only nucleosome +1
was considered
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(14% reduction;  p-value=0.0001687; FDR< 0.01)

AGO2 is involved in nucleosome +1 occupancy at TSSs 
overlapped by  swiRNAs

AGO2 knock-down decreases 
nucleosome +1 occupancy 



AGO2 depletion results in a general yet moderate decrease 
of nucleosome occupancy at nucleosome +1

Nucleosome occupancy decrease at nucleosome +1 is 
correlated with the # of swiRNAs overlapping each TSS

Nuclear AGO1 bound sRNAs mapping to TSS do not 
correlate with occupancy decrease at nucleosome +1

Conclusion III



RNAi cooperates with SWI/SNF to 
determine occupancy at nucleosome +1

paRNAs
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