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The phenomenon of nicotinamide adenine
dinucleotide (NAD+)-dependent poly(ADP-
ribosyl)ation catalyzed with PARP1 was dis-
covered long time ago, but it is still unclear
how this post-translational modification gov-
erns a multitude of cellular processes including
DNA repair. When interacting with the dam-
aged DNA, PARPI catalyzes the synthesis of
a long branched poly (ADP-ribose) polymer
(PAR) by using NAD+ as a substrate. PAR can
be attached to the acceptor amino acid residues
of nuclear proteins or to PARPI itself. This
process leads to reorganization of the func-
tional protein complexes involved in DNA
repair. The aims of the present study were to
investigate the role of poly (ADP-ribosyl)ation
in regulation of base excision repair (BER), to
search new targets of PARylation catalyzed
with PARP1 and PARP2 and to analyze the
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modulation of PARPs activity by RNA binding
proteins. Methods: Biochemical approaches,
fluorescence titration methods, atomic force
microscopy (AFM), light-scattering technique.
Results: PARP1 interacts with BER proteins
as well as with DNA intermediates of BER
containing breaks or apurinic/apyrimidinic
sites [1]. PARP1 and PARP2 activities regulate
BER. The PARPI activity is modulated by
disordered RNA binding proteins such as YB-1
and FUS. YB-1 stimulates PARP1 activity [2].
The PARP-1/PAR/DNA system was reconsti-
tuted in vitro and the role of FUS was analyzed
at the single molecule level [3]. The dissocia-
tion of FUS from mRNA, its recruitment at
DNA damage sites through its binding to PAR,
and the assembly of damaged DNA-rich com-
partments were demonstrated. PARG, an en-
zyme family that hydrolyses PAR, is sufficient
to dissociate damaged DNA-rich compart-
ments and PARG hydrolysis initiates the nu-
cleocytoplasmic shuttling of FUS in cells. We
anticipate that FUS facilitates a rapid DNA
repair through the transient compartmentaliza-
tion of DNA damages by FUS interaction with
PAR. Conclusion: The results obtained show
the key role of PARP1 in regulation of BER
and the modulation of PARP1 activity by RNA
binding proteins YB-1 and FUS.
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The NF-kB transcription factor is involved in
different aspects of the cellular response to
stress, including atypical NF-kB pathway ac-
tivated by damage induced by ionizing radia-
tion. Moreover, NF-kB could be involved in
the regulation of genes activated by other
stress-responsive factors. Here we aimed to
perform the integrative genomics screening to
compare subsets of NF-kB-dependent genes
induced by a pro-inflammatory stimulus and
a high dose of ionizing radiation and also to
identify new genes potentially co-regulated
by NF-kB and p53 transcription factors in ir-
radiated cells. Methods. The RelA-containing
NF-kB dimers were activated by TNFa cyto-
kine (classical proinflammatory pathway) and
a single 4 or 10 Gy dose (atypical radiation-
induced pathway) in human osteosarcoma
cells. NF-kB-dependent and p53-dependent
genes were identified using the gene expres-

sion profiling (by RNA-Seq) in cells with
downregulated RELA or TP53 combined with
the global profiling of RelA and p53 binding
sites (by ChIP-Seq). Candidate genes were
subsequently validated by quantitative PCR.
Results: There were 37 NF-kB-dependent
protein-coding genes identified: in all cases
RelA bound in their regulatory regions upon
activation while downregulation of RELA
suppressed their stimulus-induced upregula-
tion, which apparently indicated the positive
regulation mode (this set of genes included a
few “novel” NF-kB-dependent species). The
kinetics of the NF-xB activation was slower
in cells exposed to radiation than in cytokine-
stimulated ones. However, subsets of NF-kB-
dependent genes upregulated by both types of
stimuli were essentially the same. Moreover,
we identified a subset of radiation-modulated
genes whose expression was affected by si-
lencing of both TP53 and RELA, and a subset
of radiation-upregulated genes where radiation
stimulated binding of both p53 and RelA. For
three genes an antagonistic effect of both
transcription factors was observed: IL411 was
activated by NF-kB and inhibited by p53,
while CDKNI1A and SERPINE1 were acti-
vated by p53 and inhibited by NF-kB.
Moreover, RRAD was putatively co-activated
by both factors. Conclusions: One could ex-
pect that similar cellular processes resulting
from activation of the NF-xB pathway could
be induced in cells responding to pro-inflam-
matory cytokines and in cells where so-called
“sterile inflammation” response was initiated
by radiation-induced damage. Moreover, cer-
tain stress-responsive genes induced by ion-
izing radiation could be co-regulated by NF-
kB and p53.
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