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DNA mismatch repair proteins MLH1 and PMS2 can be imported to the nucleus by a
classical nuclear import pathway
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ABSTRACT

MLH1 and PMS2 proteins form the MutLo heterodimer, which plays a mgor role in
DNA mismatch repair (MMR) in humans. Mutations in MMR-related proteins are
associated with cancer, especially with colon cancer. The N-termina region of MutLa
comprises the N-termini of PMS2 and MLH1 and, similarly, the C-terminal region of
MutLa is composed by the C-termini of PMS2 and MLH1, and the two are connected
by linker region. The nuclear localization sequences (NLSs) necessary for the nuclear
transport of the two proteins are found in this linker region. However, the exact NLS
sequences have been controversial, with different sequences reported, particularly for
MLH1. Theindividual components are not imported efficiently, presumably due to their
C-termini masking their NLSs. In order to gain insights into the nuclear transport of
these proteins, we solved the crystal structures of importin-a bound to peptides
corresponding to the supposed NLSs of MLH1 and PMS2 and performed isothermal
titration calorimetry to study their binding affinities. Both putative MLH1 and PMS2
NLSs can bind to importin-o. as monopartite NLSs, which is in agreement with some
previous studies. However, MLH1-NLS has the highest affinity already measured by a
natural NLS peptide, suggesting a mgor role of MLH1 protein in nuclear import
compared to PMS2. Finally, the role of MLH1 and PMS2 in the nuclear transport of the

MutLa heterodimer is discussed.
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