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Table S1. GpsB is specifically required for cephalosporin resistance.

WT® MIC (pg/mL)? AgpsB MIC (ug/mL)
Ceftriaxone 64 2
Cefuroxime 32 2
Ampicillin 0.5 0.5
Meropenem 2 1
Vancomycin 1 0.5
Bacitracin 32 32
Trimethoprim 0.25 0.125
Gentamicin 16 16
Chloramphenicol 4 4
Norfloxacin 2 2

@ Minimal inhibitory concentrations (MIC) for ceftriaxone. Data represent the median MIC from 3

independent biological replicates.

b Strains analyzed were WT, OG1; and AgpsB, JL635.

Table S2. Complementation of the AireK gpsB mutant strain.

Strain® Ceftriaxone MIC (pg/mL)?
WT/vector 64
WT/p-gpsB-His 1024
AireK/vector 1
AireK/p-gpsB-His 1

AireK gpsB/vector 0.5

AireK gpsB/p-gpsB-His 2

@ Minimal inhibitory concentrations (MIC) for ceftriaxone. Data represent the median MIC at least 2

independent biological replicates.

b Strains analyzed were WT/vector, 0G1/pJRG9; WT/p-gpsB-His, 0G1/pNEM4; AireK/vector,

JL206/pJRGY; AireK/p-gpsB-His, 1L206/pNEM4; AireK gpsB/vector, NM6/pJRGY; and AireK gpsB/p-gpsB-

His, NM6/pNEMA4.

Table S3. Strains and plasmids used in this study.

Strain or plasmid

Description of genotype

Source or reference

STRAINS

E. coli




TOP10 Routine cloning host Lab stock
DH5a Routine cloning host Lab stock
BL21 (DE3) Protein overexpression host Lab stock
Nico21 (DE3) Protein overexpression host Lab stock
E. faecalis
0G1 Wild-type, original unmarked isolate (1)
OG1RF Spontaneous rifampicin- and fusidic acid- (2)
resistant derivative of 0G1
JL635 0OG1 AgpsB (AL4-N130) This work
JL206 OG1 AireK (3)
BL102 OGlireK K41R (3)
NM6 OG1 AireK gpsB This work
JL650 0OG1 AmitG (AQ6-D452) This work
CK125 OG1RF A(ireP irek) (4)
SB23 0OG1 AcroR (5)
E. faecium
1,141,733 Wild-type reference strain, clinical isolate (6)
JL638 1141733 AgpsB (AY6-N133) This work
PLASMIDS
pJHO86 E. faecalis allelic exchange vector (CmR); (7)
pheS* counterselection
pJLL254 AgpsBess deletion allele in pJHO86 This work
pJLL261 AgpsBem deletion allele in pJH086 This work
pJLL272 AmltGess deletion allele in pJHO86 This work

pET28a::hisg-smt;

E. coli protein expression vector (Kn") with
SUMO cleavable hisg tag

Brian Volkman Lab

pET28b E. coli protein expression vector (Kn") Novagen
pNEM23 pET28a::hisc-smts-gpsB This work
pNEM24 pET28a::hisec-smts-gpsB 8A This work
pNEM46 pET28a::hisec-smts-gpsB AP114-F136 This work
pCIK111 PET28b::his¢-ireK-n (4)
pCIK142 pET28b::hiss-ireK-n K41R (4)
pBDL133 PET28b::hise-smtsz-ireP (8)

pJRGY E. faecalis expression vector, constitutive (5)

P23, promoter (Cm")

pNEMA4 pJRGY::gpsB-Hise This work
pNEM®6 pJRGY::gpsB AP114-F136-Hiss This work
pNEM29 pJRGI::gpsB 8A-Hisg This work
pJLL47 pJRGY::irePireK-Hisg This work




0.5 1

&2
-— L

-s""n.
— WT
= = AgpsB
§ ...... AlreK
D .
O AireK gpsB

0.05
0 3 6 9 12 15 18 21 24

Time (hours)

Figure S1. Growth phenotypes for various strains at 37°C. Cells were grown in Mueller-Hinton Broth for
24 hours at 37°C. The optical density at 600 nm (OD;,,) was measured every 15 minutes. Data is
representative of 3 biological replicates. Strains were wild-type (WT), OG1; AgpsB, JL635; AireK, JL206;

and AireK gpsB, NM6.
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Figure S2. The AgpsB mutant exhibits a growth defect at 45°C. Cells were grown in Mueller-Hinton
Broth for 24 hours at 45°C. The optical density at 600 nm (ODg,,) was measured every 15 minutes. Data

is representative of 3 biological replicates. Strains were wild-type (WT), OG1; AgpsB, JL635; and ireK

K41R, BL102.



- . .
- . .

Figure S3. AgpsB cell morphology phenocopies AireK cell morphology. Differential interference
contrast microscopy was performed on stationary phase cultures grown in Mueller-Hinton Broth at

37°C. Scale bars represent 1 um. Strains were wild-type, OG1; AgpsB, JL635; and AireK, JL206.
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Figure S4. IreK signaling of the AgpsB and AireK mutants are similar. Total protein lysates were
prepared from exponentially-growing cells, and pairwise comparisons were subjected to Phos-tag SDS-
PAGE followed by immunoblot analysis using antiserum to detect MItG. The immunoblot image is
representative of at least 3 biological replicates per strain. Bar graph data show the average %MItG
phosphorylation (% MItG-P) of the 3 replicates. Error bars represent one standard deviation. ns, not
significant; student’s T-test (heteroscedastic, two-tailed). Strains were AgpsB/vector, JL635/pJRGY;

AireK/vector, JL206/pJRGY; and AmItG/vector, JL650/pJRG9.
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Figure S5. Immunoblot analysis of ectopically expressed wild-type GpsB and GpsB mutants. Total
protein lysates were prepared from exponentially-growing E. faecalis cells harboring the vector or
plasmids expressing wild-type or mutant GpsB-Hiss. Imnmunoblotting was performed using antisera to
detect GpsB and RpoA (loading control). Strains were WT/vector, 0G1/pJRG9; AgpsB/p-gpsB-Hise,
JL635/pNEMA4; AgpsB/p-gpsB 8A-Hise, 1L635/pNEM?29; AgpsB/p-gpsB AP114-F136-Hiss, JL635/pNEM6;

and AgpsB/vector, JL635/pJRGI.
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Figure S6. GpsB does not alter IreP-mediated dephosphorylation of IreK in vitro. in vitro
dephosphorylation assays were performed with purified proteins to assess the impact of wild-type GpsB
(GpsB WT) on IreK dephosphorylation. Phosphorylated Hise-IreK-n was incubated at room temperature
with10-fold excess of wild-type GpsB relative to phosphorylated Hisg-IreK-n. Samples were taken at
various time intervals after the addition of IreP. A. After SDS-PAGE, Pro-Q Diamond phosphoprotein
stain was used to visualize phosphorylated Hise-IreK-n (P- Hise-IreK-n) and SYPRO Ruby protein gel stain
was used to visualize total Hise-IreK-n. Gel images are representative of two independent experiments.
B. The phosphorylated Hiss-IreK-n and total Hise-IreK-n signals from the gels were quantified. Relative
Hise-IreK-n phosphorylation for each timepoint was calculated by determining the ratios of
phosphorylated Hisg-IreK-n to total Hiss-IreK-n for each timepoint. The graph is representative of data
from 2 independent experiments. C. Initial relative Hiss-IreK-n phosphorylation rates were determined
by finding the slopes of the best fit lines in graph (B) for each reaction. Shown are the x-fold-changes in

rate for the reactions that contain GpsB relative to the reaction without GpsB. Data are the mean x-fold



change from 2 independent experiments. Error bars represent one standard deviation. ns = not

significant, student’s T-test (heteroscedastic, two-tailed).
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Figure S7. Ectopic expression of gpsB restores normal growth to the AireK gpsB mutant. Cells were
grown in Mueller-Hinton Broth for 24 hours at 37°C. The optical density at 600 nm (OD,,) was
measured every 15 minutes. Data is representative of 3 biological replicates. Strains were wild-type
(WT)/vector, 0G1/pJRGY; WT/p-gpsB-His,, OG1/pNEM4; AireK gpsB/vector, NM6/pJRGY; and AireK

gpsB/p-gpsB-His,, NM6/pNEM4.



E.faecalis ————MANLVYSPKD I LQOKEFKTKMMNGYDP I EVDEFLDNV IKDYEAYNKELLSLQEENSR 56

E.faecium ----MANLVYSPKD I LQQEFKTK-MRGYDPVEVDEFLDNI IKDYETYSKELLALQEENDR 55

S.pneumoniae ----MAS 1 1FSAKD I FEQEFGRE-VRGYNKVEVDEFLDDVIKDYETYAALVKSLRQEIAD 55

B.subtilis —--MLADKVKLSAKE I LEKEFKTG-VRGYKQEDVDKFLDMI IKDYETFHQE IEELQQENLQ 57

L .monocytogenes MTSEQFEYHLTGKE I LEKEFKTG-LRGYSPEDVDEFLDMVIKDYSTFTQEIEALQAENIR 59

_ - *:*:::** :_**_ :**:*** :****_:: _ - *: *

E.faecalis LMAKLDQLSKAQPTP---RVAQEVPKSAAVTNFD I LKRLSNLEREVFGKKLDETPSTPVT 113

E.faecium LSAKVAQLSKTQGAAQTRVQQTEVPKSAAVTNFD I LKRLSNLEREVFGKKLDQQASAV-K 114

S.pneumoniae LKEELTRKPKPSPVQ---AEPLEAAITSSMTNFDILKRLNRLEKEVFGKQ I LDNSDF--- 109

B.subtilis LKKQLEEASKKQ---————————- PVQSNTTNFDILKRLSNLEKHVFGSKLYD-—-——--- 98

L .monocytogenes LVQELDNAPLRTSTQPA-PTFQAAAQPAGTTNFDILKRLSNLEKHVFGNKLDDNE-—-~-- 113
* - - - *********_ _**: _***_ - -

E.faecalis PSAPSM--TAEPANHDVDNAQTRQF 136

E.faecium PAQPNPNNYTNADTSLDDNEKTRQF 139

S.pneumoniae @0 ———mmmmmmmmmm 109

B.subtilis = -——————— 98

L.monocytogenes —————————————mmm——— 113

Figure S8. Sequence alignment of enterococcal GpsB with homologs from other bacterial species.
Sequences of GpsB homologs from various bacterial species were compared using Clustal Q. Highlighted
in grey are the putative phosphorylation sites for E. faecalis GpsB and the known phosphorylation site for
B. subtilis GpsB. GpsB homologs represented are from Enterococcus faecalis OG1RF (WP_002357990.1),
Enterococcus faecium 1,141,733 (WP_002309359.1), Streptococcus pneumoniae D39
(WP_000146522.1), Bacillus subtilis 168 (WP_003225629), and Listeria monocytogenes EDG-e

(WP_003722998.1).
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