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The Arabidopsis thaliana genome contains three known genes encoding PARPs (AtPARP1-3). Both AtPARP1 and AtPARP2 localize to the nucleus and in the presence of damaged DNA transfer ADP-ribose moieties from NAD+ to themselves (automodification) and to acceptor proteins in vitro and in vivo.
Here, we report that PARP1 and PARP2 proteins from Arabidopsis can directly ADP-ribosylate DNA oligonucleotides. AtPARP1 preferentially catalyzes covalent attachment of ADP-ribose units to the ends of recessed DNA duplexes containing 5’- phosphate and also to 5’-phosphate of a single stranded oligonucleotide as compared to nicked/gapped DNA duplexes. Similar to mouse PARP2, AtPARP2 prefers gapped and nicked duplexes as compared to a recessed DNA and preferentially PARylates the 5’-phosphorylated recessed strand in the nicked or gapped DNA duplexes with a 5’-phosphate residue located at the double-strand termini. Importantly, AtPARP2 has higher DNA-ADP-ribosylation activity as compared to AtPARP1, but forms shorter chains containing up to 20 ADP-ribose units. Characterization of the nature of the PAR-DNA adducts by MALDI-TOF mass spectrometry analysis confirm formation ADP-ribosylated DNA adducts. 
In conclusion, our in vitro data suggest that plant PARPs utilize DNA termini as an alternative to protein acceptor residues to catalyze PAR chain. 
