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Abstract

The Escherichia coli methyl-directed,
MutHLS-dependent mismatch repair system
controls genetic variability by correcting
DNA biosynthetic errors and ensuring the
fidelity of homologous genetic
recombination. Initiation of repair involves
the mismatch-provoked incision of the
unmodified strand at a hemimethylated
d(GATC) sequences. The resulting strand
break, which can occur either 3’ or 5’ to the
mismatch on the unmethylated strand,
suffices to target correct on to this strand.
This system can repair base-base mispair as
well as to correct insertion or deletion
heterologies up to about 7 unpaired
nucleotides, but larger heterologies are
poorly processed by this system. Similar
repair pathways and broad insertion or
deletion mispairs specificity have been found
in a variety of organisms, including in human.
In vitro experiments have also suggested that
human cells possess a system distinct from
the mismatch repair pathway for processing
heteroduplex with large insertion/deletion
heterologies. Since the results described to
date suggested that there was no multibase
loop specific repair system in E. coli, it’s
interesting for us to know whether a
mismatch in the vicinity of a loop could



provoke the repair of both heterologies
(corepair phenomenon).

To test this idea, we constructed
series of fIMRI-PM  hemimethylated
heteroduplex substrates containing both
single base mismatch and 21 unpaired bases.
The single base mismatch locates 43 bases
upstream to the 21-base-loop. Repair
efficiency of these substrates are determined
by using an in vitro assay. The repair strand
specificity of the methylation state and the
dependent on products of mutH, mutL, mutS,
and uvrD loci were tested. We found a loop
repair  activity is  independent  of
methyl-directed system. Using mismatch
repair deficient cell extracts, we found single
base mismatch was co-repaired by a loop
repair activity. In order to understand
whether the distance would affect the
corepair efficiency, the large nucleotides
heterologies designed in different distance
from the mispair base. We found co-repair
can cover several hundred nucleotides
section.

The results of this project highlight the
important and versatility of the DNA loop
repair systems in its ability not only to repair
loops and but also indirectly to base-base
mismatch through corepair activity.

Key words: DNA loop repair, Base-base
mismatch repair, co-repair
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