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SUPPLEMENTARY MATERIAL
Table S1. Mutation rates calculated for specific mutation types in the URA3 sequence in the rev3A msh6A background. Mutation spectra for strains OR1,

ORZ2, pol3-L612M OR1, pol3-L612M OR2, pol2-M644G OR1, and pol2-M644G OR2 were presented previously in [44] and [50].

dpb2-100  dpb2-100  pol3-L612M pola-Leiam 4PP2-100 - dpb2-100 5 yisaa  pol2-Mesag  9PP2-100 - dpb2-100

OR1 OR2 pol3-L612M  pol3-L612M pol2-M644G  pol2-M644G
OR1 OR2 OR1 OR2 OR1 OR? OR1 OR2 OR1 OR>

Transitions 103* 1.10° 37 053 80 949 67 7.54 161 3542 112 2276 119 59.73 96 76.03 83 28.09 68 26.12 98 5230 84 6261
T—C 23 0.25 5 007 11 131 18 203 53 11.66 2 041 27 1355 6  4.75 6 203 17 653 13 694 18 13.42
T—C at 97° 7 007 1 001 1 012 2 023 24 528 0 000 8 4.02 2 158 2 068 5 1.92 5 267 5 373
T—C at 0S¢ 16 0.17 4 006 10 119 16 180 29 6.38 2 041 19 954 4 317 4 135 12 461 8 427 13  9.69
A-G 2 0.02 6 0.09 2 024 4 045 0 000 18 3.66 0 000 13 10.30 2 068 3 115 3 160 6  4.47
CoT 13 014 18 026 16 190 27 3.04 1 022 8 1727 17 853 55 4356 20 677 17 653 19 10.14 25 18.63
C—Tat 310 4 004 11 0.16 5 059 11 1.24 1 022 43 874 5 251 40 3168 6 2.03 9 346 4 213 15 11.18
C—Tat0S 9 0.10 7 010 11 131 16 1.80 0 000 42 854 12 602 15 11.88 14 474 8 307 15 800 10  7.45
GoA 65 0.70 8 011 51 605 18 203 107 2354 7 142 75 3764 22 1742 55 1861 31 1191 63 33.62 35 26.09
G—A at 764 18 0.19 2 0.03 8 095 2 023 45 990 2 041 15 753 3 238 10 3.38 9 346 12 6.40 4 298
G—A at OS 47 0.50 6 009 43 510 16 1.80 62 13.64 5 1.02 60 3011 19 1505 45 1523 22 845 51 27.22 31 2311
Transversions 54 058 87 124 37 439 55 6.19 8 176 54 1097 17 853 33 26.14 69 2335 35 1344 57/ 30.42 49  36.52
GoT 25 0.27 70 0099 20 237 50 563 2 044 47 955 8 4.02 22 1742 37 1252 23 883 26 13.87 24 17.89
G—T at 679/706 8 009 44 0.63 6 071 13 146 0 0.00 9 1.83 3 151 5 396 8 271 16 615 15 800 11  8.20
G—Tat 0S 17 018 26 037 14 166 37 4.16 2 044 38 772 5 251 17 1346 29 981 7 269 11 587 13  9.69
C—A 14 0.15 9 0.13 8 095 0 0.00 4 088 0 0.0 4 201 2 158 2 068 2 077 11 587 11 820
T—G 9 0.10 4 0.6 2 024 2 023 1 022 0 0.0 2 1.00 0 0.0 2 068 3 115 1 053 4 298
A-C 2 002 1 001 1 012 1 011 0 0.00 3 061 0 0.00 1 079 0 0.00 0 0.00 3 160 0 0.0
AT 2 0.02 0 0.00 1 012 1 011 1 022 0 0.0 1 050 3 238 25 846 0 000 14 7.47 0  0.00
AT at 686 0 0.00 0 0.00 0 0.0 0 0.0 0 000 0 000 1 050 1 079 6 203 0 0.0 8 427 0 0.0
A—T at 0S 2 002 0 0.00 1 012 1 011 1 022 0 0.00 0 0.00 2 158 19 6.43 0 0.00 6 3.20 0 000
ToA 1 001 3 0.04 4 047 0 0.00 0 0.00 4 081 2 1.00 4 317 3 1.02 7 269 2 1.07 6  4.47
G—C 1 0.01 0 0.00 0 0.00 0 0.0 0 0.00 0 0.0 0 0.0 1 079 0 0.0 0 0.00 0 0.0 4 298
C-G 0 0.00 0 0.00 1 012 1 011 0 0.00 0 0.00 0 0.0 0 0.0 0 0.00 0 0.00 0 0.00 0 0.0
Indels 9 0.10 8 0.11 8 0095 4 045 7 154 6 122 4 201 2 158 2 068 0 000 11 587 5 3.73
AA 3 0.03 2 003 3 0.36 1 011 1 022 2 0.41 0 0.00 2 158 1 034 0 0.00 1 053 0 0.00
AA at 174-178 0 0.00 0 0.00 2 024 0 0.00 0 0.00 0 0.00 0 0.00 0 0.0 0 0.00 0 0.0 0 0.0 0 000
AA at 0S 3 0.03 2 0.03 1 012 1 011 1 022 2 041 0 0.00 2 158 1 034 0 0.0 1 053 0 0.0
AT 1 001 2 0.03 2 0.24 0 0.00 5 1.10 1 020 0 0.00 0 000 0 0.00 0 0.0 0 0.0 1 075
AT at 201-205 0 0.00 0 0.00 1 012 0 0.00 0 0.00 0 0.00 0 0.00 0  0.00 0 0.00 0 0.0 0 0.0 0 000
AT at 255-260 0 0.00 1 001 1 012 0 0.0 2 044 0 0.00 0 0.00 0 000 0 0.00 0 0.0 0 0.0 1 075
AT at OS 1 0.01 1 0.01 0 0.00 0 0.0 3 066 1 020 0 0.00 0 0.0 0 0.00 0 0.00 0 0.00 0  0.00
other single deletions 0 0.00 0 0.00 0 0.00 0 0.00 1 022 1 020 3 151 0 000 0 0.00 0 0.00 2 107 3 224
2 deletions 2 002 3 0.04 0 0.00 0 0.0 0 0.00 0 0.0 0 0.0 0  0.00 0 0.0 0 0.00 0 0.0 0 000
single insertions 3 003 1 001 3 036 3 034 0 0.00 2 041 1 050 0 000 1 034 0 0.00 8 427 1 075
2 insertions 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.0 0 0.00 0 0.00 0 0.00 0 0.0
TOTAL 166 1.78 132 1.88 125 14.83 126 1431 176 38.71 172 3496 140 70.26 131 103.7/5 154 52.11 103 39.56 166 88.58 138 102.86
95% ClI 1.10 1.32 12.95 10.72 30.22 26.92 55.28 90.97 37.51 15.67 13.70 62.25

2.29 2.87 18.73 21.90 48.90 52.80 168.82 158.86 69.88 61.67 257.65 173.87

2 Number of events identified for given classes.

b Mutation rates [5-FOARx10] for specific mutation types are shown in boldface.
¢ Specific hotspot positions in the URA3 coding sequence are indicated.

4 0S - Other Sites.
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Table S2. The analysis of statistical significance for the mutation spectra is presented in Fig. 3. p values

were calculated using Fisher’'s exact test.

T—C vs A-G DPB2 dpb2-100 DPB2 dpb2-100
POL3 POL3 pol3-L612M pol3-L612M
OR2 OR1 OR1 OR2

ND?

0.0005

0.3776
DPB2 POL3 OR1

dpb2-100 POL3 OR2

<0.0001 <0.0001

DPB2 pol3-L612M OR2

<0.0001

>0.9999

dpb2-100 pol3-L612M OR1

a2 ND - not determined
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Table S3. The analysis of statistical significance for data showing the contribution of substitutions at

specific hotspots to the total mutagenesis is presented in Fig. 4. p values were calculated using Fisher’s

exact test.
TC at 97
i DPB2 dpb2-100 DPB2 dpb2-100
POL3 POL3 pol3-L612M pol3-L612M
OR2 OR1 OR1 OR2
0.0175 [1°  0.0006 |° 0.0002 1 ND?

DPB2 POL3 OR1

dpb2-100 POL3 OR2

<0.0001 [1] <0.0001 1

DPB2 pol3-L612M OR2

<0.0001 | <0.0001 [1]

dpb2-100 pol3-L612M OR1

@ Substitutions at specific hotspots are color-coded.
b The URA3 orientation with a higher contribution of substitutions at specific hotspots is shown in

brackets: [1] — ORL1. [2] — OR2.

¢ For dpb2-100 and pol3-L612M mutants. an increase 1 or decrease | of substitutions at specific
hotspots compared with the DPB2 POL3 strain. is shown; for dpb2-100 pol3-L612M mutants. an
increase 1 or decrease | of substitutions at specific hotspots compared with the pol3-L612M strain. is
shown.

4 ND — not determined
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Table S4. The analysis of statistical significance for data showing the contribution of specific

substitutions to the total mutagenesis is presented in Fig. 4. p values were calculated using Fisher’s

exact test.
T—-C?
DPB2 dpb2-100 DPB2 dpb2-100
POL3 POL3 pol3-L612M pol3-L612M
OR2 OR1 OR1 OR2
0.0006 [1]° 0.0294 |°© <0.0001 1 ND¢

DPB2 POL3 OR1

<0.0001 1 <0.0001 [2]

dpb2-100 POL3 OR2

0.0098 | <0.0001 [1] <0.0001 1

DPB2 pol3-L612M OR2

<0.0001 | <0.0001 [1]

dpb2-100 pol3-L612M OR1

@ Specific substitution types are color-coded.

b The URA3 orientation with a higher contribution of specific substitutions is shown in brackets: [1] —
OR1. [2] - OR2.

¢ For dpb2-100 and pol3-L612M mutants. an increase 1 or decrease | of specific substitutions compared
with the DPB2 POLS strain. is shown; for dpb2-100 pol3-L612M mutants. an increase 1 or decrease |
of specific substitutions compared with the pol3-L612M strain is shown.

4 ND — not determined

Table S5. The analysis of statistical significance for the mutation spectra is presented in Fig. 6. p values
were calculated using Fisher’'s exact test.

DPB2 dpb2-100 DPB2 dpb2-100
POL2 POL2 pol2- M644G pol2-M644G
OR1 OR1 OR2

T—oAvs A—>T

DPB2 POL2 OR1 0.1429 0.1251

dpb2-100 POL2 OR2 0.0007 <0.0001

DPB2 pol2-M644G OR2 >0.9999 <0.0001 >0.9999

dpb2-100 pol2-M644G OR1 0.2691 <0.0001

2 ND — not determined
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Table S6. Yeast strains used in this work.

Strain Relevant genotype Source
YTAKO001 agpl::URA3-OR1 [43]
Y485-3 agpl::URA3-OR1 rev3A DPB2 msh6A [44]
Y485-4 agpl::URA3-OR1 rev3A DPB2 msh6A [44]
Y773 agpl::URA3-ORT1 rev3A dpb2-100 msh6A This work
Y774 agpl::URA3-ORT1 rev3A dpb2-100 msh6A This work
Y771 agpl::URA3-ORT1 rev3A dpb2-100 msh6A This work
Y772 agpl::URA3-ORT1 rev3A dpb2-100 msh6A This work
YTAKO002 agpl::URA3-OR2 [43]
Y486-2 agpl::URA3-OR2 rev3A DPB2 msh6A [44]
Y486-5 agpl::URA3-OR2 rev3A DPB2 msh6A [44]
Y776 agpl::URA3-OR2 rev3A dpb2-100 msh6A This work
Y777 agpl::URA3-OR2 rev3A dpb2-100 msh6A This work
Y778 agpl::URA3-OR2 rev3A dpb2-100 msh6A This work
Y775 agpl::URA3-OR2 rev3A dpb2-100 msh6A This work
Y779 agpl::URA3-OR2 rev3A dpb2-100 msh6A This work
SNM12 pol3L612M agpl::URA3-OR1 [90]
Y491-3 pol3L612M agpl::URA3-OR1 rev3A DPB2 msh6A [44]
Y492-1 pol3L612M agpl::URA3-OR1 rev3A DPB2 msh6A [44]
Y783 pol3L612M agpl::URA3-OR1 rev3A dpb2-100 msh6A This work
Y780 pol3L612M agpl::URA3-OR1 rev3A dpb2-100 msh6A This work
Y781 pol3L612M agpl::URA3-OR1 rev3A dpb2-100 msh6A This work
Y782 pol3L612M agpl::URA3-OR1 rev3A dpb2-100 msh6A This work
SNM24 pol3L612M agpl::URA3-OR2 [90]
Y493-1 pol3L612M agpl::URA3-OR2 rev3A DPB2 msh6A [44]
Y494-1 pol3L612M agpl::URA3-OR2 rev3A DPB2 msh6A [44]
Y786 pol3L612M agpl::URA3-OR2 rev3A dpb2-100 msh6A This work
Y787 pol3L612M agpl::URA3-OR2 rev3A dpb2-100 msh6A This work
Y785 pol3L612M agpl::URA3-OR2 rev3A dpb2-100 msh6A This work
Y784 pol3L612M agpl::URA3-OR2 rev3A dpb2-100 msh6A This work
Y788 pol3L612M agpl::URA3-OR2 rev3A dpb2-100 msh6A This work
SNM70 pol2M644G agpl::URA3-OR1 [59]
Y487-2 pol2M644G agpl::URA3-OR1 rev3A DPB2 msh6A [50]
Y488-1 pol2M644G agpl::URA3-OR1 rev3A DPB2 msh6A [50]
Y804 pol2M644G agpl::URA3-OR1 rev3A dpb2-100 msh6A This work
Y805 pol2M644G agpl::URA3-OR1 rev3A dpb2-100 msh6A This work
Y806 pol2M644G agpl::URA3-OR1 rev3A dpb2-100 msh6A This work
Y807 pol2M644G agpl::URA3-OR1 rev3A dpb2-100 msh6A This work
Y808 pol2M644G agpl::URA3-OR1 rev3A dpb2-100 msh6A This work
Y809 pol2M644G agpl::URA3-OR1 rev3A dpb2-100 msh6A This work
Y810 pol2M644G agpl::URA3-OR1 rev3A dpb2-100 msh6A This work
SNM79 pol2M644G agpl::URA3-OR2 [59]
Y489-2 pol2M644G agpl::URA3-OR2 rev3A DPB2 msh6A [50]
Y490-1 pol2M644G agpl::URA3-OR2 rev3A DPB2 msh6A [50]
Y791 pol2M644G agpl::URA3-OR2 rev3A dpb2-100 msh6A This work
Y792 pol2M644G agpl::URA3-OR2 rev3A dpb2-100 msh6A This work
Y793 pol2M644G agpl::URA3-OR2 rev3A dpb2-100 msh6A This work
Y794 pol2M644G agpl::URA3-OR2 rev3A dpb2-100 msh6A This work
Y795 pol2M644G agpl::URA3-OR2 rev3A dpb2-100 msh6A This work
SC228 MATa CANL1 his7-2 leu2-A::kanMX4 ura3-A trp1-289 ade2-1 lys2-AGG2899-2900 DPB2 [25,39]
SC234 MATa CANL1 his7-2 leu2-A::kanMX4 ura3-A trp1-289 ade2-1 lys2-AGG2899-2900 dpb2-100 [25,39]
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Table S7. Primers used in this study.

Primer Sequence 5’-3’

Rev3_UPTEF CAATACAAAACTACAAGTTGTGGCGAAATAAAATGTTTGGAAATGAGATCTGTTTAGCTTGCC
Rev3_DNTEF ATAACTACTCATCATTTTGCGAGACATATCTGTGTCTAGATTATTCGAGCTCGTTTTCGACAC

msh6UTEF CAGATAAGATTTTTTAATTGGAGCAACTAGTTAATTTTGACAAAGCCAATTTGAACTCCAAAAGATCTGTTTAGCTTGCC
msh6DTEF CAACGACCAAAACTTTAAAAAAAATAAGTAAAAATCTTACATACATCGTAAATGAAAATATTCGAGCTCGTTTTCGACAC
Rev3-R4 TGACCACTCACATGGCGCTTTG

Rev3A AATTCTGCCAATCTATTTGATCTTG

natluo ACCGGTAAGCCGTGTCGTCAAG

Rev3-F4 AAAGGGCGAGCACAACTACTAC

Rev3D CACCAGATAGAGTTTTGAACGAAAT

natlDO GCTTCGTGGTCGTCTCGTACTC

MSH6-UO TAAAGTCGCTGGAGTAGG

msh6up2 GAATCCTTGGAGGAAGAC

HPH-UO ACAGACGTCGCGGTGAGTTCAG

MSH6-DO TCAAGCACCATCCTCAAG

msh6dw2 CCCATTCTTGCCCAAGATGC

HPH-DO TCGCCGATAGTGGAAACCGACG

URA3F393 AACGAAGGAAGGAGCACAGAC

URA3R412 CCGAAATTCCTGGGTAATAAC

LEUBamF AGTGGATCCACATACCTAATATTATTGCC

LEUMvaR AAGGAGCATTCTGACAGAGTAAAATTCTTGAGGG
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PCR-amplified fragment

D2-100. For their construction. plasmids pAG29 [91].

pMJDPB2 [26]. pKF107 [25] and pJK1 [25] were used. The PCR fragment containing the LEU2 gene

was amplified using primers LEUBamF and LEUMvaR (Table 7). Restriction sites used to generate the

gene cassette for yeast transformation are ind

icated by yellow backlight.
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