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ATPase

Abstract:

DNA mismatch repair is essential for genome stability because it
repairs replication errors and prevents illegitimate recombination. The
basic pathway is conserved from prokaryotes to humans and loss of
mismatch repair results in a mutator phenotype and an increased risk
to develop cancer (HNPCC).

Mismatch repair is initiated when MutS recognizes a
mispaired base. MutS binds ATP and undergoes a conformational
change that allows recruitment of MutL. These proteins also bind
ATP, required to activate downstream activities that create a nick in
the daughter strand containing the incorrect base, and that unwind
and degrade the DNA.

Over the years we have provided insights into mechanistic
details of the mismatch-activated MutS molecular switch (see
publication list references 2, 3, 8, 9). However, many aspects of the
MutL molecular switch, such as complex formation with MutS, timing
of events and consequences for downstream protein recruitment are
not resolved.

We are now able to address activation of the MutL molecular
switch in more detail using new biochemical approaches developed in
our laboratory and in collaboration with Peter Friedhoff in Giessen.
We reconstitute partial mismatch repair reactions in vitro with purified
proteins, to quantify enzymatic actions on DNA, to monitor
conformational changes or to determine the structure of reaction
intermediates. We are at the forefront of state-of-the-art integration of
different techniques, combining kinetic parameters with identity and
architectural organisation of intermediates. This is a unique
combination of functional, conformational and structural approaches.

Our overall aim is to understand the molecular details of
the activation of the MutL molecular switch and its
consequences for initiation of mismatch repair and Lynch
syndrome. This will contribute to a new understanding of activation
steps controlling DNA mismatch repair and problems that occur in
Lynch syndrome patients.
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Requirements of
candidate:

Background: The candidate should have an interest in the molecular
mechanism of DNA repair or related processes. The candidate
should have been educated in Biochemistry, Biophysics or Structural
Biology. Techniques such as cloning, cell culture, protein purification,
enzymatic assays, functional DNA modifying assays, surface
plasmon resonance, spectofluorimetry and scanning force
microscopy will be employed during the project.

Master degree: Yes

IELTS Grade: 7.0 (minimal 6.0 per component)
or

TOEFL: 100 (minimal 20 per component)

Supervisor
information:

Assistant Professor Dr. ir. JHG Lebbink

Email address: j.lebbink@erasmusmc.nl

Personal website:
http://www.erasmusmc.nl/MScMM/faculty/CVs/lebbink cv
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