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Supplementary Table 1. Significance of the mutation rate differences* between single and double 

mutant strains. 

 
 exo1-Δ440-702 pms1-A99V exo1-Δ440-702 rad27Δ pms1-A99V rad27Δ 
exo1-Δ440-702 1.8x10-7/1.8x10-7 2.1x10-10/5.2x10-16 - 
pms1-A99V 5x10-8/7.4x10-6 - 6.3x10-8/3x10-12 
rad27Δ - 5.4x10-5/1.9x10-7 1x10-10/2.2x10-13 

 
*Number at left is the p-value (two-sided Mann-Whitney U-test) for the hom3-10 reversion assay. Number 
at right is the p-value for the lys2-10A reversion assay. 
 
 
 
 

Supplementary Table 2. Significance of the mutation rate differences* between double and triple 

mutant strains. 

 
 exo1-Δ440-702 pms1-A99V rad27Δ 
exo1-Δ440-702 pms1-A99V 3.2x10-7/3.4x10-4 
exo1-Δ440-702 rad27Δ 9.9x10-9/3.5x10-6 
pms1-A99V rad27Δ 1.7x10-3/4.6x10-3 

 
*Number at left is the p-value (two-sided Mann-Whitney U-test) for the hom3-10 reversion assay. Number 
at right is the p-value for the lys2-10A reversion assay. 
 

 

  



Supplementary Table 3. Saccharomyces cerevisiae strains used in this study. 

Name Genotype Reference 
RDKY5964 MATa ura3-52 leu2Δ1 trpΔ63 his3Δ200 hom3-10 

lys2::lnsE-A10 
Reference 1 

RDKY9658 RDKY5964 msh2Δ::HIS3 This study 
RDKY9673 RDKY5964 pms1Δ::HIS3 This study 
RDKY9796 RDKY5964 rad27Δ::HIS3 This study 
RDKY4190 RDKY5964 pms1-A99V Reference 2 
RDKY9806 RDKY5964 pms1-A99V rad27Δ::HIS3 This study 
RDKY10014 RDKY5964 pms1-A99V exo1-Δ440-702::kanMX4 This study 
RDKY10017 RDKY5964 pms1-A99V exo1-Δ440-702::kanMX4 

rad27Δ::HIS3 
This study 

RDKY9798 RDKY5964 exo1-Δ440-702::kanMX4 This study 
RDKY9800 RDKY5964 exo1-Δ440-702::kanMX4 rad27Δ::HIS3 This study 
RDKY10075 RDKY5964 exo1-Δ440-702::kanMX4 rad27Δ::HIS3 

pms1Δ::NAT 
This study 

RDKY10073 RDKY5964 exo1-Δ440-702::kanMX4 rad27Δ::HIS3 
msh2Δ::NAT 

This study 

RDKY8075 RDKY5964 pol30-K217E Reference 3 
RDKY9804 RDKY5964 pol30-K217E rad27Δ::HIS3 This study 
RDKY7588 RDKY5964 PMS1-4GFP::kanMX6 Reference 1 
RDKY7544 RDKY5964 PMS1-4GFP::kanMX6 exo1Δ::hphNT1 Reference 1 
RDKY9783 RDKY5964 PMS1-4GFP::kanMX6 exo1-Δ440-

702::hphNT1 
This study 

RDKY9785 RDKY5964 PMS1-4GFP::kanMX6 rad27::HIS3 This study 
RDKY9787 RDKY5964 PMS1-4GFP::kanMX6 exo1-Δ440-

702::hphNT1 rad27Δ::HIS3 
This study 

RDKY10020 RDKY5964 PMS1-4GFP::kanMX6 exo1-Δ440-
702::hphNT1 msh2Δ::NAT 

This study 

RDKY10022 RDKY5964 PMS1-4GFP::kanMX6 rad27Δ::HIS3 
msh2Δ::NAT 

This study 

RDKY10024 RDKY5964 PMS1-4GFP::kanMX6 exo1-Δ440-
702::hphNT1 rad27Δ::HIS3 msh2Δ::NAT 

This study 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Supplementary Table 4. Primers used in this study. 

Name Sequence 
Primer 1 5'-CAA TTA AGC GTA GGA AAT TAA GTA ATG CCA ATG TAG TCC AAG AAA CG 

TAG ATG AAT AAC GTA CGC TGC AGG TCG AC-3’ 
Primer 2 5'-TTT ACT GGG CAT TGA TTT TTT AAT TCT TGT CTT GAG GCA TTT CGA CGA 

GAT ATC GAT GAA TTC GAG CTC G-3’ 
Primer 3 5'-GGT CTA GTA CAA TGG CTT TTT CCC AAA GTA GAA GGC TTC TTA CTC CAA 

CCG TAC CCT GCG TAC GCT GCA GGT CGA C-3’ 
Primer 4 5'-GAC AAT GGC AAT TAA GCG TAG GAA ATT AAG TAA TGC CAA TGT AGT 

CCA AGA AAC GTA GAT GAA TAA ATC GAT GAA TTC GAG CTC G-3’ 
Primer 5 5'-TAT GCC AAG GTG AAG GAC CAA AAG AAG AAA GTG GAA AAA GAA CCC 

CCT CAT CCT GAT GCG GTA TTT TCT CC-3’ 
Primer 6 5'-CAG CAT ACA TTG GAA AGA AAT AGG AAA CGG ACA CCG GAA GAA AAA 

ATA TGC GTT TCG GTG ATG ACG GTG-3’ 
Primer 7 5'-AGT TGT TTG TTG ATG ACT GC-3’ 
Primer 8 5'-TTC AGA AGC TTC TTC TGG AG-3’ 
Primer 9 5'-CTT TCC TGG TTC AAG CAT TG-3’ 

  



 

 

Supplementary Figure 1. Reverting mutations recovered using the hom3-10 frameshift 

assay. a The number of each mutation that revert the hom3-10 7T frameshift (underlined) 

recovered (indicated as a deletion at bottom) from each genotype are displayed. The 7T>6T 

mutation rates calculated based on the total reversion rate and the frequency of 7T>6T 

reversions observed are listed at right. b The effect of the various single base pair deletion 

revertants observed in panel A on the protein sequence of Hom3. Changes from the wild-type 

sequence are displayed in bold.  



 

 

 
Supplementary Figure 2. Msh2-Msh6 and PCNA titrations eliminate suppression of 

strand-displacement synthesis. a-b Assays of 5′ nick-directed repair of the CC substrate, in 

which different proteins were omitted or substituted as indicated. All reactions also contain 

PCNA, RFC-Δ1N, and RPA. Other than Msh2-Msh6 and PCNA (fmole), the amounts of all 

proteins used in the assays are as listed in the Methods section. MW, molecular weight 

markers. The percent repair corresponds to the fraction of all DNA in each individual lane 

susceptible to PstI cleavage, including those labeled “strand displacement” and “repair 

products”. b The amount of repair for the reactions was quantified. Two independent 

experiments were performed, the average amount of repair observed is reported and individual 

values from the different experiments are indicated by the dots on each histogram bar. Bar 

graph was constructed in GraphPad Prism software. 

 

 

 

 

 



 



Supplementary Figure 3. Rad27-cleaved mature products can be ligated and supercoiled. 

a Control experiment with dephosphorylated 5′ nicked CC substrate, which is resistant to 

ligation by T4 DNA ligase and subsequent supercoiling by DNA gyrase. b Control experiment 

with 5′ nicked CC substrate, which is ligated by T4 DNA ligase and subsequently supercoiled by 

DNA gyrase. c-f Representative repair assays with dephosphorylated 5′ nick-directed repair of 

the CC substrate dephosphorylated, in which different proteins were omitted or substituted as 

indicated. All reactions also contain PCNA, RFC-Δ1N, and RPA. The DNA present in the 

reactions was purified and analyzed for repair by digestion with PstI and ScaI (c,e) or analyzed 

for the presence of ligatable nicks by treatment with T4 DNA ligase and subsequently with DNA 

gyrase reactions (d,f). Two different amounts of Rad27 were tested: 5 pmole (c,d) and 2.5 

pmole (e,f). MW, molecular weight markers. The percent repair corresponds to the fraction of all 

DNA in each individual lane susceptible to PstI cleavage, including those labeled “strand 

displacement” and “repair products”. a-f A minimum of two independent experiments were 

performed. 
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