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Poly(ADP-ribose) polymerase 1 (PARPI) is a
primary DNA damage sensor whose activity is
acutely regulated by interaction with DNA breaks
[1-5]. Upon activation at sites of DNA damage,
PARP1 modifies itself and other proteins by
covalent addition of long, branched polymers of
ADPribose, which in turn recruit downstream
DNA repair and chromatin remodeling factors
[6-9]. PARPI recognizes DNA damage through
its N-terminal DNA-binding domain (DBD),
which consists of a tandem repeat of an unusual
zinc-finger (ZnF) domain. We have determined
the crystal structure of the human PARP1-DBD
bound to a DNA break.

Along with functional analysis of PARPI1
recruitment to sites of DNA damage in vivo, the
structure reveals a dimeric assembly whereby
ZnF1 and ZnF2 domains from separate PARP1
molecules form a strand-break recognition
module that helps activate PARP1 by facilitating
its dimerization and consequent trans-
automodification.

28th European Crystallographic Meeting, ECM 28, UK, 2013 Acta Cryst. (2013). A69, s69

[1] Pion, E. et al. DNA-induced dimerization
of poly(ADPribose) polymerase-1 triggers its
activation (2005). Biochemistry 44, 14670—
14681

[2] Kirsten, E., Kun, E., Mendeleyev, J. & Ordahl,
C.P. (2004). Activity assays for poly-ADP ribose
polymerase. Methods Mol. Biol. 287, 137-149
[3] Huang, K. et al. Analysis of nucleotide
sequencedependent DNA binding of poly(ADP-
ribose) polymerase in a purified system (2004).
Biochemistry 43, 217-223

[4] Shall, S. & de Murcia, G. Poly(ADP-ribose)
polymerase- 1: what have we learned from the
deficient mouse model? (2000). Mutat. Res.
DNA Repair 460, 1-15

[5] Ame, J.C., Spenlehauer, C. & de Murcia, G.
(2004). The PARP superfamily. Bioessays 26,
882-893

[6] Altmeyer, M., Messner, S., Hassa, P.O., Fey,
M. & Hottiger, M.O. Molecular mechanism
of poly(ADPribosyl) ation by PARP1 and
identification of lysine residues as ADP-ribose
acceptor sites (2009). Nucleic Acids Res. 37,
3723-3738

[7] Fontan-Lozano, A. et al. Histone HI1
poly[ADP]- ribosylation regulates the chromatin
alterations required for learning consolidation
(2010). J. Neurosci. 30, 13305-13313

[8] Messner, S. et al. PARP1 ADP-ribosylates
lysine residues of the core histone tails (2010).
Nucleic Acids Res. 38, 6350-6362

[9] Messner, S. & Hottiger, M.O. Histone ADP-
ribosylation in DNA repair, replication and
transcription (2011). Trends Cell Biol. 21, 534—
542

Keywords: PARP1; DNA Repair; DNA Damage

Page s69



