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Figure S1. Suppressor mutations reverse arginine-sensitive phenotype of ∆spxA1.  (A) Serial 

dilutions of overnight cultures of the UA-perR, ∆spxA1, and ∆spxA1 arginine-tolerant 

revertants R4 and R7 spotted onto TYG agar or TYG agar supplemented with 0.5% arginine. 

The images shown are representative of three independent experiments. (B) WGS of 

arginine-tolerant revertants uncovered spontaneously-occurring mutations in the smu997 and 

smu998 genes.



Figure S2. Alignment of amino sequence of PerR of different S. mutans strains. Red 

shading indicates zinc-coordinating cysteine residues critical for PerR function.  Blue 

shading indicates histidine residues involved in binding of a regulatory Fe molecule. 

Green shading indicates a histidine residue believed to be important in DNA binding. 

Gold shading indicates amino acid mismatches from the PerR sequence of UA159 (top 

line). The premature stop codons of UA-perR and NG8 are indicated with an asterisk. 

CLUSTALW alignment was performed with MacVector software.
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Figure S3. Strains lacking a functional PerR show a slight growth advantage in a 5% 
CO2 atmosphere. S. mutans UA159 (perR+), UA-perR (perR–), the perR deletion mutant 

strain (UA∆perR) and complemented strain (UA∆perRComp
) were grown in BHI medium at 

37ºC in a 5% CO2 atmosphere. Data represent averages and standard deviations of results 

from four independent cultures. 



Figure S4. (A) Intracellular iron and manganese concentration as determined by ICP-MS 

analysis. (B) Western-blot analysis of whole cell lysates obtained from mid-log grown BHI 

cultures using anti-Dpr polyclonal antibody. The loading control stained with SYPRO Ruby is 

shown below.
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Figure S5. RT-qPCR analysis of genes lacking putative PerR-binding motifs. Bars 
represent the gene copy number and represent averages and SDs from three 
replicate samples. No significant differences were found when expression levels for 
each strain were compared to that of UA159 by ANOVA.
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Table S1.  List of genes differentially expressed in S. mutans UA159 following exposure to H2O2 stress as compared to 
unstressed controls 
 

Locus Gene name, function Fold change P-value 
SMU_0043 conserved hypothetical protein 2.00 1.98E-04 
SMU_0044 conserved hypothetical protein 2.04 1.41E-03 
SMU_0061 comR, transcriptional regulator 2.92 1.52E-08 
SMU_0124 putative transcriptional regulator (MarR family) 3.23 3.52E-06 
SMU_0125 conserved hypothetical protein 3.71 5.21E-07 
SMU_0127 adhA, acetoin dehydrogenase E1 component alpha subunit 3.30 1.11E-07 
SMU_0128 adhB, acetoin dehydrogenase E1 component beta subunit 3.69 9.52E-07 
SMU_0129 adhC, dihydrolipoamide S-acetyltransferase 3.77 9.69E-06 
SMU_0130 adhD, dihydrolipoamide dehydrogenase 3.88 2.44E-06 
SMU_0131 lplA, lipoate-protein ligase 3.68 4.23E-06 
SMU_0132 hipO, amino acid amidohydrolase  2.01 5.83E-06 
SMU_0143c def, polypeptide deformylase (PDF) 2.63 2.37E-05 
SMU_0144c possible transcriptional regulator 2.73 2.11E-05 
SMU_0150 nlmA, non-lantibiotic mutacin IV A   0.41 1.20E-05 
SMU_0151 nlmB, non-lantibiotic mutacin IV B   0.46 9.96E-06 
SMU_0152 hypothetical protein 0.32 1.28E-04 
SMU_0153 hypothetical protein 0.30 1.02E-03 
SMU_0182 sloA, ABC transporter, ATP-binding protein 0.50 1.25E-05 
SMU_0184 sloC, ABC transporter, substrate binding protein 0.45 2.61E-04 
SMU_0185 hypothetical protein 0.34 8.08E-07 
SMU_0186 sloR, metal-dependent transcriptional regulator  0.50 5.07E-05 
SMU_0187c dusA, tRNA-dihydrouridine synthase   3.07 3.00E-07 
SMU_0188c hslO, putative 33 kD chaperonin (heat shock protein) 3.09 4.17E-08 
SMU_0234 ilvA, threonine dehydratase  2.00 7.62E-06 
SMU_0247 sufC, ABC transporter, ATP-binding protein 3.70 9.74E-09 
SMU_0248 sufD, ABC transporter permease 3.52 3.55E-08 
SMU_0249 sufS, class-V aminotransferase 3.48 4.77E-08 
SMU_0250 sufU, nitrogen fixation-like protein 3.73 7.37E-09 



SM
U

_0251 
sufB

, A
B

C
 transporter perm

ease 
3.25 

9.85E-08 
SM

U
_0260 

conserved hypothetical protein 
3.16 
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5.99E-07 



SM
U

_2143c 
trm

U
, putative tR

N
A

 
2.39 

4.34E-07 
  



 T
able S2.  L

ist of genes differentially expressed in S. m
utans U

A
∆perR

 as com
pared to U

A
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L
ocus 

G
ene nam

e, function 
U

nstressed 
 

5 m
in H

2 O
2  

Fold change 
P-value 

Fold change 
P-value 

SM
U

_0026 
plsX

, fatty acid/phospholipid synthesis protein 
 

 
2.02 

1.38E-06 
SM

U
_0027 

acpP, acyl carrier protein 
 

 
2.52 

1.82E-06 
SM

U
_0028 

com
A

, A
B

C
 transporter, A

TP-binding protein 
 

 
2.04 

1.88E-04 
SM

U
_0083 

dnaJ, co-chaperone protein D
naJ 

 
 

2.10 
3.72E-05 

SM
U

_0087 
conserved hypothetical protein 

 
 

2.08 
3.56E-04 

SM
U

_0185 
hypothetical protein 

2.02 
2.36E-05 

2.97 
8.24E-07 

SM
U

_0193c 
conserved hypothetical protein 

0.31 
1.40E-04 

0.23 
5.10E-05 

SM
U

_0194c 
conserved hypothetical protein 

0.31 
1.37E-05 

0.29 
2.44E-05 

SM
U

_0195c 
hypothetical protein 

0.22 
2.34E-08 

0.25 
1.43E-07 

SM
U

_0196c 
im

m
unogenic secreted protein (transfer protein) 

0.19 
4.75E-08 

0.17 
4.30E-08 

SM
U

_0197c 
hypothetical protein 

0.21 
1.89E-08 

0.15 
2.58E-09 

SM
U

_0198c 
tpn, conjugative transposon protein 

0.24 
1.35E-07 

0.17 
2.25E-08 

SM
U

_0199c 
hypothetical protein 

0.23 
7.67E-07 

0.13 
8.96E-08 

SM
U

_0200c 
hypothetical protein 

0.21 
4.01E-06 

0.14 
1.47E-06 

SM
U

_0201c 
conserved hypothetical protein 

0.26 
2.41E-06 

0.17 
2.31E-07 

SM
U

_0202c 
Streptococcus-specific protein 

0.20 
3.87E-07 

0.13 
9.23E-08 

SM
U

_0204c 
hypothetical protein 

0.17 
7.70E-07 

0.10 
1.78E-07 

SM
U

_0205c 
conserved hypothetical protein 

0.17 
4.02E-09 

0.14 
2.95E-09 

SM
U

_0206c 
hypothetical protein 

0.24 
2.36E-06 

0.21 
2.06E-06 

SM
U

_0207c 
transcriptional regulator 

0.21 
4.95E-07 

0.18 
3.06E-07 

SM
U

_0208c 
D

N
A

 binding protein, FtsK
/SpoIIIE fam

ily 
0.19 

1.02E-07 
0.16 

4.75E-08 
SM

U
_0209c 

hypothetical protein 
0.19 

6.46E-06 
0.15 

3.12E-06 
SM

U
_0210c 

hypothetical protein 
0.16 

8.23E-08 
0.13 

5.43E-08 
SM

U
_0211c 

hypothetical protein 
0.26 

2.16E-05 
0.21 

1.26E-05 
SM

U
_0212c 

hypothetical protein 
0.35 

6.15E-04 
0.32 

5.76E-04 
SM

U
_0213c 

hypothetical protein 
0.41 

1.60E-04 
0.39 

2.11E-04 
SM

U
_0214c 

hypothetical protein 
0.28 

2.50E-06 
0.25 

2.87E-06 



SM
U

_0215c 
hypothetical protein 

0.31 
6.94E-05 

0.21 
1.53E-05 

SM
U

_0216c 
hypothetical protein 

0.33 
1.17E-04 

0.27 
8.05E-05 

SM
U

_0217c 
Streptococcus-specific protein 

0.44 
1.02E-04 

0.43 
1.67E-04 

SM
U

_0433 
transcriptional regulator 

 
 

2.01 
8.71E-04 

SM
U

_0434 
conserved hypothetical protein 

 
 

2.05 
1.89E-03 

SM
U

_0593 
perR

, peroxidase regulator 
0.03 

2.92E-11 
0.01 

7.53E-12 
SM

U
_0594 

hypothetical protein 
0.12 

1.59E-08 
0.14 

2.19E-08 
SM

U
_0670 

citB
, aconitate hydratase; aconitase A

 
0.45 

1.45E-04 
0.46 

4.56E-04 
SM

U
_0700c 

gpm
B

, phosphoglycerate m
utase 

2.13 
2.11E-05 

2.28 
1.56E-05 

SM
U

_0702c 
ydbF, transcriptional regulator 

 
 

2.34 
1.82E-05 

SM
U

_0849 
rpm

A
, 50S ribosom

al protein L27 
 

 
2.22 

8.61E-05 
SM

U
_0958 

hypothetical protein 
 

 
2.09 

1.59E-03 
SM

U
_1249c 

hypothetical protein 
 

 
2.23 

1.72E-03 
SM

U
_1296 

yghU
, glutathione S-transferase 

 
 

2.06 
2.46E-03 

SM
U

_1319c 
conserved hypothetical protein 

2.33 
6.62E-05 

3.55 
1.21E-06 

SM
U

_1321c 
conserved hypothetical protein 

2.04 
1.27E-05 

2.69 
4.29E-07 

SM
U

_1457 
rm

lB
, dTD

P-glucose-4,6-dehydratase 
 

 
2.32 

2.70E-05 
SM

U
_1502c 

conserved hypothetical protein 
 

 
2.35 

2.84E-03 
SM

U
_1750c 

hypothetical protein 
0.41 

1.22E-03 
0.46 

3.22E-03 
SM

U
_1752c 

hypothetical protein 
0.30 

1.58E-05 
0.35 

6.54E-05 
SM

U
_1753c 

C
R

ISPR
2-C

as related 
0.38 

6.18E-06 
0.40 

7.75E-06 
SM

U
_1754c 

C
R

ISPR
2-C

as related 
0.40 

1.08E-06 
0.34 

1.28E-07 
SM

U
_1755c 

C
R

ISPR
2-C

as related 
0.38 

2.93E-06 
0.37 

1.95E-06 
SM

U
_1757c 

C
R

ISPR
2-C

as related 
0.44 

4.29E-06 
0.42 

2.10E-06 
SM

U
_1758c 

C
R

ISPR
2-C

as related 
0.40 

4.94E-05 
0.31 

3.27E-06 
SM

U
_1760c 

conserved hypothetical protein 
 

 
0.29 

4.33E-05 
SM

U
_1761c 

conserved hypothetical protein 
 

 
0.30 

2.11E-05 
SM

U
_1762c 

conserved hypothetical protein 
 

 
0.28 

7.72E-06 
SM

U
_1763c 

C
R

ISPR
2-C

as related 
0.39 

3.47E-04 
0.27 

9.51E-06 
SM

U
_1764c 

conserved hypothetical protein 
0.45 

1.36E-03 
0.26 

1.29E-05 
SM

U
_1907 

hypothetical protein 
 

 
0.48 

4.10E-03 
SM

U
_1946 

conserved hypothetical protein 
 

 
2.02 

8.38E-04 
SM

U
_1961c 

levD
, fructose-specific Enzym

e IIA
 com

ponent 
 

 
0.39 

3.19E-03 



 


