Poly (ADP-ribose)-dependent Ubiquitination of Heterochromatin protein 1 alpha (HP1α) by RNF4 E3 ligase suggests a functional role for Homologous recombination repair.
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The DNA repair pathway underlying DNA damage response (DDR) is the most imperative process involving diverse cellular repair machinery. DNA repair machinery is tightly regulated by various types of Post-translational modifications (PTMs), including phosphorylation, methylation, SUMOylation, ubiquitination and PolyADP-ribosylation (PARylation). Among these, functional crosstalk between Poly(ADP-ribose)(pADPr), metabolite of Poly(ADP-ribose) polymerase 1 (PARP1) activated by DNA damage, and ubiquitination to control DDR remains unclear.
 Thus, to determine that the functional roles of ubiquitin E3 ligases coupled Poly(ADP-ribose) signaling on DDR and characterize the DNA repair mechanism controlled by pADPr molecule, we screened for pADPr-coupled substrates of RNF4 move to DNA lesions using 17K protein microarray and in vivo assay systems such as BioID, micro-irradiation . We identified 2 pADPr-dependent substrates of RNF4, connected to DDR. 
 Here, HP1α is ubiquitinated by RNF4 and localized to DNA lesions in a presence of RNF4. We also found that HP1α is move to DNA lesions in a pADPr-dependent manner. Next, to investigate the sites of ubiquitination of HP1α by RNF4, we used mass spectrometry and we found that lysine 91, lysine 102 of HP1α was ubiquitinated by RNF4. Interestingly, HP1α K91.102 ubiquitination is critical for DNA binding. And Ubiquitination of HP1α is important for DNA repair via homologous recombination (HR). These data suggest that crosstalk with ubi- and PARylation is important for HP1α localization and HR repair pathway.
