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TOP3B and R-loop Connection



Increased R-loops in TOP3BKO cells and induction of cellular TOP3B cleavage complexes during R-loop formation   

aTOP3B

W
T

TO
P
3B

K
O

W
T 

+ 
C
P

T
TO

P
3B

K
O

 +
 C

P
T

TO
P
3B

K
O

 +
 T

O
P
3B

TO
P
3B

K
O

 +
 T

O
P
3B

+ 
C
P
T

98 kDa

aGAPDH 37 kDa

W
T

TO
P
3B

K
O

W
T 

+ 
C
P

T
TO

P
3B

K
O

 +
P
la
-B

TO
P
3B

K
O

 +
 T

O
P
3B

TO
P
3B

K
O

 +
 T

O
P
3B

+ 
P
la
-B

aTOP3B

aGAPDH

98 kDa

37 Kda

R-loop detection by DOT-BLOT with s9.6 Ab
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R-loop Confocal Microscopy

HCT116 TOP3BKO HCT116
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TOP3Bcc detection by RADAR Assay

RADAR assay: (rapid approach to DNA/RNA
adduct recovery): purification of DNA/RNA by
chaotropic agents such as guanidinium
isothiocyanate. (Kiianitsa and Maizels, 2013)
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Kiianitsa and Maizels, Nucl. Acids Res., 2013 

S9.6 Ab

(20 uM, 10 min)

(5 uM, 4 hr)



TOP3B is recruited to R-loop and can cleave the unpaired DNA strand of R-loops

RNA/DNA Hybrid IP-Western blotting using 
S9.6 antibody 
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Cleavage of R-loop mimicking substrate by TOP3B

Nguyen et. al., Mol. Cell, 2017



How does TOP3B activity on single 
stranded DNA in R-loops 
promote R-loop resolution?

TOP3B-helicase coupling resolves R-loops??

TOP3B can only cleave single 
strand DNA (ssDNA) in R-loop 

structures

A helicase coupled with TOP3B 
can unwind DNA-RNA hybrid of 

R-loop to generate ssDNA

TOP3B-mediated strand 
passage through ssDNA

Resolves R-loop 
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IP-Mass Spec Experiments 

IP-Western blotting Experiments 

DDX5 and DDX6 are candidate helicases
working with TOP3B……
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DDX5/ DDX6 but not senetaxin (SETX) are epistatic with TOP3B to resolve R-loops

GENOMIC

 DNA

HCT116

R-loop

                
 

  

   

   

                      

 
 
  
  
 
  
 
 
  
 

      

       

       

       

      

       

        

      

GENOMIC

 DNA

R-loop

HCT116

                
 

  

   

   

                      

 
 
  
  
 
  
 
 
  
 

      

       

       

      

      

      

       

      

HCT116

GENOMIC

 DNA

R-loop

                
 

  

   

   

                      

 
 
  
  
 
  
 
 
  
 

      

       

      

       

      

      

        

      

A B

C

D

E

F

Conclusions

❖ TOP3BKO cells have increased R-loops and ectopic expression of TOP3B resolves R-loops
❖ TOP3B is recruited to R-loops
❖ TOP3B cleaves the single-stranded DNA segment of R-loops by forming TOP3Bcc
❖ We propose thatTOP3B resolves R-loops in coordination with the DEAD-box helicases DDX5 and DDX6 

Senataxin (SETX)

Known R-loop
resolving Helicase
(Groh et. al., JMB, 
2017)
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