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Supplemental Figure 1. Error rates for undetectable base substitutions generated by wild-
type Pol ¢ and L979F Pol C in the presence of the accessory proteins. Error rates for the
twelve possible mismatches which generate base substitutions are shown for (A) the (+) strand
template and (B) the (-) strand template. Each mismatch is paired with its complementary
mispair. Rate calculations were as described for phenotypically undetectable base substitutions
(16) and statistical tests were as described in Materials and Methods. Single asterisks (*)
indicate mismatches which are made by L979F Pol { significantly more often than by wild-type
Pol £. Double asterisks (**) indicate mismatches which are made by L979F Pol C significantly
more often than by wild-type Pol £ and were made by L979F Pol C significantly more often than

the reciprocal mismatch.

Supplemental Figure 2. Spectra of mutations generated by wild-type Pol £. Mutation
spectra for the entire the lacZ template in each orientation are shown for wild-type Pol £ in the
presence of the accessory proteins. The sequence of the (+) strand template strand is shown in
black text and (-) strand template is shown in purple, with numbers indicating sequence positions
relative to the lacZ transcriptional start site. The respective directions of replication are indicated
by black and purple arrows. Mutations made using the (+) strand template are shown above the
template and mutations using the (-) strand template are shown below the template. Base
substitutions are shown using the letter that the base was changed to. Open triangles (A) indicate
-1 deletions and closed, inverted triangles (V) indicate +1 insertions with the inserted base
shown in white text. Phenotypically detectable single mutations are shown in black and
undetectable single mutations are shown in grey. Red letters indicate the first change in complex
mutations that were initiated by a base substitution. Blue symbols indicate the first change in
complex mutations that were initiated by an insertion, a deletion or if the initial mutation was
ambiguous between an insertion/deletion and a base substitution (in which case the base
substitution option is shown). Green letters indicate the first mutation in tandem double base

substitutions.



Supplemental Figure 3. Spectra of mutations generated by L979F Pol . Mutation spectra
for the entire the lacZ template in each orientation are shown for wild-type Pol £ in the presence
of the accessory proteins. The sequence of the (+) strand template strand is shown in black text
and (-) strand template is shown in purple, with numbers indicating sequence positions relative
to the lacZ transcriptional start site. The respective directions of replication are indicated by
black and purple arrows. Mutations made using the (+) strand template are shown above the
template and mutations using the (-) strand template are shown below the template. Base
substitutions are shown using the letter that the base was changed to. Open triangles (A) indicate
-1 deletions and closed, inverted triangles (V) indicate +1 insertions with the inserted base
shown in white text. Phenotypically detectable single mutations are shown in black and
undetectable single mutations are shown in grey. Red letters indicate the first change in complex
mutations that were initiated by a base substitution. Blue symbols indicate the first change in
complex mutations that were initiated by an insertion, a deletion or if the initial mutation was
ambiguous between an insertion/deletion and a base substitution (in which case the base
substitution option is shown). Green letters indicate the first mutation in tandem double base

substitutions.



Supplemental Table 1. Observed and expected distributions of detectable and undetectable mutations among

lacZ mutants generated by wild-type Pol £ and L979F Pol ¢.

Pol L979F Pol ¢
(+) strand (-) strand (+) strand (-) strand
Obs.  Exp. Obs.  Exp. Obs. Exp. Obs. EXxp.
Detectable Mutations
Frequency 0.018 0.028 0.058 0.14
Total detectable 77 77 92 92 93 93 107 107
Singles 75 76.3 86  90.7 41 90.25 43  99.13
Doubles 2 0.69 6 1.3 31 2.7 31 7.48
Triples 0 0.00 0 0.01 8 0.05 20 0.38
Four or five 0 0.00 0 0.00 13 0.00 13 0.01
Undetectable Mutations
Frequency 0.16 0.14 0.935 0.953
Total undetectable 12 12 13 13 87 87 102 102
Singles 10 11.01 7 12.03 31 18.5 22 19.26
Doubles 2 093 6 092 16 22.54 19 2346
Triples 0 0.05 0 0.05 30 20.59 23 23.96
Four to six 0 0.00 0 0.00 10 25.37 38 35.33

Expected values were predicted using the Poisson distribution, as described by Drake et al. (50). All tandem base-pair substitutions
and tandem mutations involving one or more insertion/deletion were excluded as these may result from single events. Frequencies of
undetectable mutations were calculated as the frequency of mutants containing at least one undetectable mutation among mutants

containing at least one detectable mutation (for example, Frequency of undetectable = 12/77 = 0.16). 2 goodness of fit tests were



used to compare observed to expected values. The observed number of multiples significantly exceeds the expected values for
detectable mutations generated by wild-type Pol £ on the (-) strand template and L979F Pol £ for both templates (p < 0.001).
Significant differences from the expected values were also observed for undetectable mutations generated by wild-type Pol  on the (-)

strand and L979F Pol £ on the (+) strand (p < 0.001).



