PDD00017273 effectively inhibits osteoclast differentiation.
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Introduction. Poly (ADP-ribose) glycohydrolase (PARG) is the main enzyme that degrades poly (ADP-ribose) (PAR) synthesized by poly (ADP-ribose) polymerase (PARP) family proteins. The synthesis and degradation cycle of PAR regulates various biological phenomena such as DNA repair, cell death, and cell differentiation. However, the relationship between osteoclast differentiation and poly ADP ribosylation, especially role of PARG, remains unclear. 
Aims. The aim of our study is to clarify the role of PARG in osteoclast differentiation.
Methods. The murine macrophage cell line RAW264 was treated with the PARG inhibitor PDD00017273 in the presence of RANKL, and osteoclast differentiation was assessed by TRAP staining, qRT-PCR and western blotting. A comprehensive analysis of microRNA was performed using small RNA-seq.
Results. PDD00017273 significantly reduced the number of TRAP-positive multinucleated cells. The mRNA expression levels of osteoclast differentiation marker genes such as Trap, Ctsk and Dcstamp were downregulated, and accumulation of intracellular PAR was observed in PDD00017273-treated cells. The protein expression of NFATc1 was slightly decreased in these cells. Additionally, small RNA-seq analysis revealed that 133 genes were upregulated and 81 genes were downregulated by more than twofold in PDD00017273-treated cells compared to untreated cells. 
Discussion. Our findings suggest that dysfunction of PARG by PDD00017273 suppressed osteoclast differentiation in RANKL-stimulated RAW264 cells through intracellular PAR accumulation and partial downregulation of NFATc1 expression. In addition, small RNA-seq analysis revealed altered microRNA expression profiles, which may also contribute to the suppression of osteoclast differentiation. Taken together, these results suggest that PARG plays a critical role in promoting osteoclast differentiation and may be a potential therapeutic target for metabolic bone diseases associated with excessive osteoclast activity.
