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Mismatch repair system in prokaryotes lacking canonical mutS-dependent system
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MutS-dependent mismatch repair system have been known to be conserved from
bacteria to human, as a replication error correction system. Disruption of MMR system results in
increased mutation rate, leading to high occurrence of cancer cells or drug-resistant pathogens.
However, recent advances in Next Generation Sequencing technologies shed light on the existence of
exceptions, in which mutation rate is not so high regardless of the lack of canonical MMR system. In
this study, we searched for conserved gene which works to decrease mutations in prokaryotes lacking

canonical MMR system. We found that EndoMS works for replication error correction.
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Table 1. Mutation rates of BPSs
. Mutation rate (x 10° per nucleotide pergeneration)
Mutation type*
WT DendoMS dnaE (D647G) DendoMS -dnaE D647G)
A-G 0.84 52 37 430
AT-GC 0.53 44 26 460
. T-C 0.22 37 17 520
Transition
G-A 0.57 33 24 360
G:.C-AT 0.80 47 39 330
C-T 1.04 62 56 310
A-C 0.19 0.38 17 16
AT-C:G 0.24 0.57 16 14
T-G 0.28 0.75 15 14
G-T 0.16 - 11 11
G C-TA 0.20 0.16 14 14
) C-A 0.25 0.20 17 21
Transversion
A-T 0.04 - 4.7 6.0
AT-TA 0.06 <0.19 35 6.3
T-A 0.09 - 23 85
G-C 0.07 - 0.39 6.0
G.C-C:G 0.08 <0.16 1.0 45
C-G 0.09 - 1.7 4.1
Deletion 0.06 <0.07 4.9 5.6
Indels .
Insertion 0.04 <0.07 7.1 7.3
Overall 1.1 46 62 420

*Mutations are represented as that occurred in leading strand
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