lacZa—F (+)RNA

WT

Mutations

1

T+ T C I\+24 C+2| A+2
T T A+11 A Cc A A
T T T A A Cc T A A T
2 T T T A A Cc T G A A A
o T T+3T A A c T G A T A A A
® G T TA A A A I +2A T T GG A T T G A AT A
5 G T TA AA A AA I} A T T GG A T T T Cc A AT TA
= Cc T TA AA A AA I} A T T GG A TT T T A A AATA
C G Cc T TA AA A AA I} A T T GG A TG T T A A GAATA
A C Cc T TA AA A CAA Y T A T TC GG A TC T TG T T CA AA GAATA GA
A A A T TA AA AGA AAALG A TC GG A TA T T TCATT T AAT TAA AAA AA GA A AG
GGA CTG GCC GTC GTT TlIA CAA CGT CGT GAC TGG [(AA AAC CCT GGC GTT CC CAACTT AATCGC CTT GCAGCACATCCCCCT TTC GCC AGC TGG CGT AAT AGC GAA GAG
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Mutation frequency =347/205,171
T
T +16T +8A G +3T A A
C T T A G T A A
o T T TA A G Cc T A A
o T T TA A G A T A A
o T T TA A Cc GG A T A ATA
o T T TA A Cc T GG A T A ATA
T o T T +7AA A +6A T C GG A TC T A AATA
T G o T T AA A A T C GG A TC T [ A AATA
T Cc o T T AA A ACAAL A T C GG A TC T A AA AAGA
T Cc Cc o T TA AA A ACAA[ A TT C GGG A TC T A AA AA AA
A Cc A o T TA AA A AAAAT T T A TG C GGG A TA T TT T GA GAA AA AA T
A A o T AA AA A AAAAT GA A A TG TC GGA A TA T A AGAT G AA A GAA AAAA A Cc
ATGACCATGATT ACCGACTCTCTGGCC GTC GTT TJA CAA CGT CGT GAC TGG [(AA AACCCT GGC GTTLICC CAACTT AATCGC CTT GCA GCACATCCCCCT TTC GCC AGC TGG CGT AAT AGC GAA GAG GCC CGC ACC GAT CGC CCT TCC CAA TAA
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Supplementary Figure 1. A comparison of the missense mutations that arose during the replication the old vector [2], shown at the top,
and numbered 1-120, and the vector used in the experiments described in this paper, lower, numbered 1-154. The differences in the
sequences surrounding the essential region of /acZa are described in the text. Runs of nucleotides in /acZa are underlined. The number

and nature of the missense mutations at each position are indicated above the sequence. In cases in which the number of mutations at a

particular position is greater than can be depicted, the additional mutations are indicated by a number at the top of the column. The
positions at which there were statistically significant differences in the missense mutations are indicated by arrows and color coded.
Orange, significant at the 0.0001 level, red, significant at the 0.001 level, brown, significant at the 0.01 level, blue, significant at the 0.05
level. In all cases, because the data involved multiple comparisons, the Benjamini-Hochberg correction was used to calculate the

reported significance.
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Supplementary Figure 1. A comparison of the missense mutations that arose during the replication the old vector [2], shown at the top, and numbered 1-120, and the vector used in the experiments described in this paper, lower, numbered 1-154. The differences in the sequences surrounding the essential region of lacZα are described in the text. Runs of nucleotides in lacZα are underlined. The number and nature of the missense mutations at each position are indicated above the sequence. In cases in which the number of mutations at a particular position is greater than can be depicted, the additional mutations are indicated by a number at the top of the column. The positions at which there were statistically significant differences in the missense mutations are indicated by arrows and color coded. Orange, significant at the 0.0001 level, red, significant at the 0.001 level, brown, significant at the 0.01 level, blue, significant at the 0.05 level. In all cases, because the data involved multiple comparisons, the Benjamini-Hochberg correction was used to calculate the reported significance. 
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Class I: Missense mutations Significant at the 0.0001 level

M Significant at the 0.001 level
WT Mutation frequency=347/205,171 M Significant at the 0.01 level

T l Significant at the 0.05 level
T +16T +8A A A+6 G +3T A A
Cc T T A AA G T A A
cC T T TA A AA G Cc T A A
2 cC T T TA A AA G A T A A
o cC T T TA A AA Cc GG A T A ATA
w1 cC T T TA A TAA Cc T GG A T A ATA
5 T cC T T +7AA A CAA A +6A T C GG A TC T A AATA A A
= T G cC T T AA A CAA A A T C GG A TC T C A AATA A A
T Cc cC T T AA A ACAAA A T C GG A TC T A AA AAGA A A
T Cc Cc cC T TA AA A ACAAA A TT C GGG A TC T A AA AA AA A A
A Cc A cC T TA AA A AAAAA TT A TG C GGG A TA T TT T GA GAA AA AA T A TA
A Cc A cC T AA AA A AAAAA GA A A TG TC GGA A TA T A AGAT G AA A GAA AAAA A Cc AA TA
ATG ACC ATG ATT ACC GAC TCT CTG GCC GTC GTT TTA CAA CGT CGT GAC TGG GAA AAC CCT GGC GTT ACC CAA CTT AAT CGC CTT GCA GCA CAT CCC CCT TTC GCC AGC TGG CGT AAT AGC GAA GAG GCC CGC ACC GAT CGC CCT TCC CAA TAA
1 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
Y115F  Mutation frequency=372/93,727
G
+3T +10T[+7 A+5 +6A +6C +21 o] T +4A A
T T A AA Cc A T Cc A A
T T T A AA Cc A Ci T A AA A
2 T T T A AA Cc C A Ci T Gl A AA A
o T T G A AA A Cc C A Ci T C] A AA A A
w1 C] T T G A GAA A Cc C A Ci T C] A AA A A
5 C] T T A A CAA A A C G A Te T C] A AA A A
= C] cC T TC A A CAA A +6A C G A Te T C] A AA A A
T C] cC T TA A A CAA A A C G A Te T u Al AG AA A A
T C] cC T TA A A AAA A A C G A Te AG u Al TAA AA A T A A
T C Al AT AA A A AAA A G A T C G A AF T T AG u T Al GAA AA A A A A
A A C TR AT AA A AG AAA AG GG CA TG TC GA A A T T AGA T AL GAA AATA A A TA
ATG ACC ATG ATT ACC GAC TCT CTG GCC GTC GTT TTA CAA CGT CGT GAC TGG GAA AAC CCT GGC GTT ACC CAA CTT AAT CGC CTT GCA GCA CAT CCC CCT TTC GCC AGC TGG CGT AAT AGC GAA GAG GCC CGC ACC GAT CGC CCT TCC CAA TAA
1 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
Q151M  Mutation frequency=329/209,065
T +14A G G
T +6TT T A G G
T T TA A+6 A G GG
T T TA A A Cc GG A
2 G T T TA A G A c GG A
o G T T TA A G A A GG A A
w1 G T T TA A G A A GG A T TA
5 [ T T +12AA A GAA A A T C GG A T TA
= Cc G T T AA A CAA A A T C GG A G T TG G [ ATA
T C Cc T TA AA A CAA A A T C GG A G T T TG GG AA G AAA T
CT [ Cc c T TA AA A GCAAA A T C GG A G T T TG GC AA GAA AA T T C
CT [ Cc c T TA AA ACACAAA A T C GGG A TC T T AGA GC AA CAA AA T A TA
cC CcT A Cc ATTC AA AA ACAAAAA G TA A G TG C GCGTA TA T A ACA T AC GAA AAA AA A A TA
ATG ACC ATG ATT ACC GAC TCT CTG GCC GTC GTT TTA CAA CGT CGT GAC TGG GAA AAC CCT GGC GTT ACC CAA CTT AAT CGC CTT GCA GCA CAT CCC CCT TTC GCC AGC TGG CGT AAT AGC GAA GAG GCC CGC ACC GAT CGC CCT TCC CAA TAA

1 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150



M1841  Mutation frequency=343/150,118

Mutations

c

e i e R

Cc

[ Cc

G [ Cc
A Cc

A

T

1 10 20 30

M184V  Mutation frequency=338/172,601

Mutations

T
T Cc
T Cc
CT Cc
G CT A T A
ATGACCATGATT ACCGACTCTCTGGCCGTCGTT T

1 10 20 30

Cc
Cc
Cc
Cc
Cc
Cc
Cc
T

A A
ATGACCATGATT ACCGACTCTCTGGCCGTCGTT TTA

AA CGT CGT GAC TGG GAA AACCCT GGC G

R

000

[oNoNoNoRoRoRoRoRoRo Nl

00000
>PrrPrrrrrrp

+2TT /T
w2

A A

T A A
T A CA
T A AA
TA A AA
TA A AA
TA A AA
TA A AA
TA A AA
TA A GAA
TA A CAA
40 50
MT € 46T
LT HA Na

T A AA
T\T A AA
TT\T A AA
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TA\T A CAA
TA 'A A CAA
TA A A CAA
TA A CAA
TA CAA
TA AAA
GA AAA
AA CGT CGT GAC TGG
40 50

CCCAACTT AATCGCCTT GCAGCACATCCCCCTTTC GCC AGC

T
TC
TC
TC
TC
AA
AA

A A A

0000
>Prrrrr-

[P NeNeNeN~]
>rrrrrpr

Q
>
>
>
>

G
TGG CGT AAT AGC GAA

110

>rrr0

G
®AA
®AA
®AA

®AATA
®AATA
GAG §AATA
AA AACCCTGGC GTT ACCCAACTT AATCGCCTT GCAGCACATCCCCCTTTC GCC AGC TGG CGT AAT AGC GAA GAG GCC CGC ACC GAT CGC CCT TCC CAATAA

110

PP PPP>P>

>
-
>

A A
A A
A A TA
A A
GAG G

P22 >>> -

Significant at the 0.0001 level
M Significant at the 0.001 level
M Significant at the 0.01 level
l Significant at the 0.05 level

T

TA

G GCC CGC ACCGAT CGC CCTTCC CAATAA

130 140 150

- -

TA
TA
A TA

130 140 150

Supplementary Figure 2. Missense mutations that arose during the replication of the vector that carried WT RT and each of the RT
mutants. The presentation of the data is similar to that used in Supplementary Figure 1. For the data derived using the RT mutants, the
number of lacZa mutations at each position were compared to WT, and the Benjamini-Hochberg corrected significance was calculated.
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Supplementary Figure 2. Missense mutations that arose during the replication of the vector that carried WT RT and each of the RT mutants. The presentation of the data is similar to that used in Supplementary Figure 1. For the data derived using the RT mutants, the number of lacZα mutations at each position were compared to WT, and the Benjamini-Hochberg corrected significance was calculated.


Class llI: Frameshift mutations Significant at the 0.0001 level

M Significant at the 0.001 level
WT Mutation frequency=31/205,171 M Significant at the 0.01 level

- l Significant at the 0.05 level
BT
. :
o
= | T
8 A T
] A T
= A T
A T
A - - T
- - A - A - T c T -
ATG ACCATGATT ACCGACTCTCTGGCCGTCGTT TTA CAACGT CGT GAC TGG GAA AACCCT GGC GTT ACCCAACTT AATCGCCTT GCAGCACATCCCCCTTTC GCC AGC TGG CGT AAT AGC GAA GAG GCC CGC ACCGATCGCCCTTCC CAATAA
1 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
Y115F  Mutation frequency=64/93,727
- +20
@ al
K] Al
E- Al
1 Al
s A
Al
Al
T - - Al
T - - Al -
ATG ACCATGATT ACCGACTCTCTGGCCGTCGTT TTA CAACGT CGT GAC TGG GAA AACCCTGGCGTT ACCCAACTT AATCGCCTT GCAGCACATCCCCCTTTC GCC AGC TGG CGT AAT AGC GAA GAGGCC CGC ACCGAT CGC CCT TCC CAATAA
1 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
Q151M  Mutation frequency=110/209,065
A
A +9 +37
A
@ A
5 A
i A
5 A
s A
A -
A -
- - A [ - A
- - - - A c - A
ATG ACCATGATT ACCGAC TCTCTGGCCGTC GTIT TTA CAACGT CGT GAC TGG GAA AACCCT GGC GTT ACCCAACTT AATCGCCTT GCAGCACATCCCCCTTTC GCC AGC TGG CGT AAT AGC GAA GAG GCC CGC ACC GAT CGC CCT TCC CAA TAA
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Significant at the 0.0001 level
M Significant at the 0.001 level

M1841  Mutation frequency=27/150,118 M Significant at the 0.01 level
l Significant at the 0.05 level

Mutations

c
c

-
A A A A A A

>rrerrrerpr

T - - Cc Cc A -
ATGACCATGATT ACCGACTCTCTGGCCGTC GTT TTA CAACGT CGT GAC TGG GAA AACCCT GGC GTT ACCCAACTT AATCGCCTT GCAGCACATCCCCCTTTC GCC AGC TGG CGT AAT AGC GAA GAG GCC CGC ACCGAT CGC CCTTCC CAATAA
1 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

M184V  Mutation frequency=39/172,601

Mutations

>rrrr>r|
+
&
A A A A A A A A A |

0000

- T - G [ A -
ATG ACCATGATT ACCGAC TCTCTGGCCGTC GTT TTA CAACGT CGT GAC TGG GAA AACCCT GGC GTT ACCCAACTT AATCGCCTT GCAGCACATCCCCCTTTC GCC AGC TGG CGT AAT AGC GAA GAG GCC CGC ACC GAT CGC CCT TCC CAA TAA
1 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

Supplementary Figure 3. Frameshift Mutations. This figure is similar to Supplementary Figures 1 and 2, except that it shows frameshift mutations instead of missense
mutations. Because it is not possible to determine where in a run a frameshift mutation occurred, all of the mutations in runs are shown at the first nucleotide of the run.
Insertions are shown as the letter that corresponds to the inserted nucleotide; deletions are shown as dashes.
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Supplementary Figure 3. Frameshift Mutations. This figure is similar to Supplementary Figures 1 and 2, except that it shows frameshift mutations instead of missense mutations. Because it is not possible to determine where in a run a frameshift mutation occurred, all of the mutations in runs are shown at the first nucleotide of the run. Insertions are shown as the letter that corresponds to the inserted nucleotide; deletions are shown as dashes.
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