
1 
 

PARP-1 induced cytoplasmic signaling pathways 

PD 105589 

Poly(ADP-ribose) polymerase (PARP-1) regulates different kinase pathways but the mechanistic 

model for the regulation of a nuclear enzyme of the predominantly cytoplasmaticly regulated 

kinase pathways has yet to be identified in many cases. We raised the possibility that PARP-1 

inhibition activates MAPK phosphatases-1 (MKP-1) and inactivates JNK and p38 MAP kinases 

in oxidative stress. These data indicated the significance of PARP-1 regulated MKP-1 expression, 

but the precise mechanism has not been determined.  

Because regulatory region of MKP-1 has heat shock responsive element and a cAMP response 

element (CRE), we hypothesized that these transcription factors may play role in MKP-1 

expression under oxidative stress induced PARP-1 activation. Our aim was to investigate the 

effects of HSFs and CREBs under oxidative stress induced PARP-1 activation. Our results show 

that suppression of HSF and CREB1 do not have any effect but the suppression of ATF4/CREB2 

significantly decreased the MKP-1 expression.    

PARP-1 induced poly(ADP-ribosyl)ation plays an important role in regulation of transcription 

factors through ADP-ribosylation of its partner proteins or by physical association with 

transcription factors. Our aim was also to investigate the precise mechanism of PARP-1 on MKP-

1 expression. Our results show that PARP-1 activation in oxidative stress induced poly-ADP-

ribosylation of ATF4 and inactivated its binding to CRE giving a mechanistic way to the 

inactivation of ATF4 dependent MKP-1 expression. PARP inhibitor dependent protection against 

ROS induced mitochondrial depolarization and cell death can be regulated by PARP-1-ATF4-

MKP-1-JNK-p38 MAPK dependent retrograde pathway.  These data indicate the identification of 
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