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Role of the posttranslational modification in the DNA

repair
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DNA damage is a relatively common event in the life of a cell
and may lead to mutation, cancer, and cellular or organismic
death. Damages to DNA induce several cellular responses that
enable the cell either to eliminate or cope with the damage or
to activate programmed cell death process.

Postreplication repair is the mechanisms that assure the
replication of the damaged DNA. One of the postreplication
repair pathways is the translesion synthesis. This process
comes into the play, when the replicative DNA polymerase
can not incorporate nucleotide opposite the damaged bases
and the moving of the replication fork is blocked. In this
case switching of the replicative polymerase and translesion
polymerases occurs. The TLS polymerases can incorporate
nucleotides opposite the damaged bases. This process can be
error—free or error—prone. The error-prone synthesis generates
mutation, in contrast to the error-free pathway.

The major regulator in the polymerase switching is the
Proliferating cell nuclear antigen (PCNA). PCNA has been
described as a processivity factor of DNA polymerases, and
it has an essential role in the DNA replication machinery.
Recent studies suggest that PCNA plays an important role
in polymerase switching, and PCNA could determine which
polymerase gain access to the replication sites. The major
unanswered question is: How could PCNA regulate the poly-
merase switching? The recent experiments have suggested the
importance of the secondary modifications of the PCNA as
well as the polymerases.
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PCNA is exquisitely modulated by covalent post-trans-
lational modifications involving ubiquitin and the ubiqui-
tin-related protein SUMO. PCNA is a target for SUMO
modification, mono-ubiquitylation, and K63-linked multi-
ubiquitylation. In contrast to K48-linked multi-ubiquitylation,
mono-ubiquitylation and modification by K63-linked chains
do not generally promote proteasomal degradation, but rather
they seem to alter the function of the substrate or to mediate
protein—protein interactions. Two target sites have been iden-
tified in PCNA for modification: K164, a conserved modi-
fication site that is both modified by SUMO and ubiquitin,
and K127, a yeast-specific site that seems to be exclusively
modified by SUMO.

Several studies have analyzed the function of the ubiqui-
tylation of the PCNA, but the sumoylation events have not
been characterised yet. The goal of our study is to understand
better the switching mechanism of polymerases and shed light
on role the sumoylation of the PCNA. We have reconstituted
the sumoylation of PCNA in vitro, and we have started to
characterize this modification. Now, we would like to purify
sumoylated PCNA and closely study the major question: how
PCNA can regulate the polymerase switching mechanism
during the postreplication repair.
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