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But how to explain that PAPR inhibitors are only effective for 
around 40% BRCA1 mutation tumors [20]? Besides SSBs repair, poly 
(ADP-ribosylation) is recently found to have an important function 
in BRCA1 regulated-HR [21,22]. BRCA1 contains an N’ Ring domain 
and a C’ BRCT domain [22,23]. The C’ BRCT targets BRCA1 slowly 
to DNA damage sites, while PAR mediates the fast recruitment of 
BRCA1 by the interaction between PAR and the BRCA1/BARD1 
complex, linked by their Ring domains [24,25] (Figure 1). Inhibition 
of PAR synthesis by PARP inhibitor completely blocks the recruitment 
of BRCA1 to DNA damage sites in cells bearing BRCT mutations, 
and thus abolishes HR. However, a set of cancer-associated mutations 
exist in the Ring domain of BRCA1. In these cases, the loss of PAR 
does not change the behavior of BRCA1 since the fast recruitment 
pathway of BRCA1 is originally defective regardless the presence of 
PAR. BRCA1 could be targeted slowly to DNA damage sites by the 
slow recruitment by the BRCT domain. PARP inhibitors, therefore, 
do not selectively kill tumor cells with these mutations. Thus, we 
propose that cancer cells with BRCA1-BRCT mutations would be 
hypersensitive to PARP inhibitor, and the chemotherapy of PARP 
inhibitor drugs may be applied to ovarian cancer patients bearing 
these mutations.  
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Editorial
Ovarian cancer, the fifth leading cause in women malignancy 

and the second most commonly gynecological cancer, kills around 
200,000 women per year in the world [1,2]. The overall five and ten 
year survival rate is only 30% and 10 %, respectively. Recent evidence 
suggests that poly (ADP-ribose) polymerase (PARP) inhibitors can 
specifically suppress BRCA1 mutation-induced ovarian tumors [3,4].

PARPs are a large family of 17 proteins encoded by different genes 
and sharing a conserved catalytic domain in humans [5]. Members of 
PARPs have been proved to participate in different cellular processes 
including chromatin structure modulation, nucleic acid metabolism, 
and apoptosis [5,6]. What attracts most attention is the function of 
PARPs in DNA damage response, especially in the repair of DNA 
single-strand breaks (SSBs) [7]. When SSBs occur, using NAD+ as 
the substrate, active PARP catalyzes ADP-ribose covalently linked to 
the acceptor protein, forming the branched polymer of poly(ADP-
ribose), namely PAR [8,9]. The polymer at DNA damage sites of SSBs 
recruits DNA ligase III, DNA polymerase ß, and XRCC1 protein to 
form base excision repair (BER) complex, which fixes DNA lesions 
of SSBs [7,10].

BRCA1 is a nuclear protein that suppress the tumorigenesis of 
breast and ovarian cancers [11]. Accumulated evidence suggests 
that BRCA1 is a core factor in homologous recombination (HR), a 
conserved mechanism to repair DNA double-strand breaks (DSBs) 
and maintain genomic stability [3,12].  As a result, loss of BRCA1 
leads to breast and ovarian tumorigenesis [13]. Mechanically, BRCA1 
interacts with the downstream partner PALB2 at DNA lesions. This 
interaction promotes the recruitment of BRCA2 and RAD51 to the 
site of DNA damage, which achieves the repair of DSBs [14-16].

Based on the above, PARP inhibitors are developed for treating 
the BRCA1-related ovarian cancer by a strategy of synthetic lethality 
[17]. In brief, a large number of SSBs are induced daily by various 
types of environmental and internal hazards in cells [18]. PARP 
inhibitors block SSBs repair pathway by inhibiting PAR synthesis. 
Accumulated SSBs will be converted to DSBs during DNA replication 
or when two SSBs locate closely. These DSBs could be repaired by HR 
in BRCA1 proficient cells. However, in tumor cells bearing BRCA1 
mutations, deficient HR leads to a failure of DSBs repair and induces 
cell death [4,19]. 
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