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Supplementary infor mations

Supplementary M ethods

Plasmid constructions. Plasmid pB.lux (pTCV-J22, Table S1) was constructed using the
Gibson assembly methbdBriefly, theluxABCDE operon was PCR-amplified using pXen5 as
a template with oligonucleotides O1 and O2 (Tali2e $he entire backbone except tlae
gene of the pTCVac plasmid was PCR-amplified with O3 and O4 (Table.Sthe 2
resulting DNA fragments were ligated as described

Plasmids pRso11slux (pTCV-J23) and fjux (pTCV-J24) were constructed as follows: DNA
fragments containinggBso119vere PCR amplified from pRsoiiglac (pTCV-J21) and £ from
phrtBA? with the primer pairs O5/06 and O7/08 respecti\@gbles S1 and S2). The 2 PCR
products were gel purified, digested wietoRI and BamH1 and ligated with the plasmid
pPx-lux (pTCV-J22, Table S1).

The pBz-hrtBA, Pysso1islac (pTCV-J25, Table S1) was obtained by an overla@ &fCRs :
Ps amplified fromphrtBA? with primer O7/09;hrtBA and Ryso119from genomic DNA of
GBS NEM316 with primers 010/011 and 012/06. Theiltesy PCR product was digested
by EcoR1 andBamH1 and ligated into th&coR1 andBamH1 restriction sites of pTCVac
(Tables S1 and S2).

The plasmid pRso119hssRS-HA (pTCV-J28) was obtained by an overlap of 2 PCRisWoahg

by an extension of the 5’ extremity of the PCR mdto include the sequence of the HA
hemagglutinin influenza peptide (HA) sequence gpoading to the YPYDVPDYA epitope.
The Rpso119 promoter anchsskS genes were PCR amplified from GBS NEM316 genomic
DNA with primers 021/022 and 023/024 respectivdlge resulting DNA fragments were
combined by PCR overlap with the oligonucleotidesl/@®24 to obtain the ¢50115hssRS
DNA fragment. The HA sequence was added by PCR ®®1/025. The resulting PCR



product was digested bicoR1 and BamH1 and ligated into th€ecoR1 and BamH1
restriction sites of pTCVac.

The plasmid pRhrtBA, PyihrtR-lac (pTCV-J30, Table S1) was obtained by an overlag of
PCRs: the first PCR amplified,ffrom phrtBA? with primer O7 EcoRI) and O9 (Tables S1,
S2). The second PCR amplifibdtBA from GBS NEM316 genomic DNA with primer O10
and 026 EcoR1). Overlap PCR between the two PCR fragments @@ained using
oligonucleotides O7 and 026 (Table S2). The PCRlymbwas digested bffcoR1 and
inserted into the plasmiah,rtR-lac (pTCV-J29) (Table S1).

All inserts were sequenced.

Construction of GBS AhrtBA and AhssRSmutant strains. The AhrtBA GBS
(NEMJ18, Table S1) mutant strain was obtained by R@hplification of 2 fragments of ~
450bp flanking the gbs0119-0120 genes using primer pairs 013/014 and 0O15/016
respectively (Table S2). Following digestion BgmHI, both fragments were ligated together
and purified, and the resulting ligation productswamplified using O13 and O16. The
amplicon was then digested BygoRI| and cloned into the temperature-sensitive shwgctor,
pG+host? giving rise to the phrtBA plasmid (pTCV-J26, Table S1). The GB®issRS
mutant strain (NEMJ19, Table S1) was constructedodsws: 2 fragments of ~ 50fp
flanking thegbs0121-0122 genes were amplified from genomic DNA of GBS NEM3iy
PCR using primer pairs 017/018 and 019/020 (TaB)e Ehe 2 DNA fragments were fused
together by PCR-overlap with primers O17 and O2 flesulting 1.1kb fragment was gel-
purified, digested bygall and EcoRI, and cloned into pG+hostgiving rise to the phssRS
plasmid (pTCV-J27, Table S1). The recombinant wacteere introduced by electroporation
into GBS strain NEM316 at 28°C. The double-cross@xents leading to the expected gene
disruptions were obtained as describe@brrect inactivation was confirmed by PCR analysi
with oligonucleotides hybridizing outside the ragiof the double-crossover events. The
mutants pTCV-J26 and pTCV-J27 are respectivelyriredeto asAhrtBA and AhssRS in the
manuscript (Table S1).

I mmunoblots. Immunoblotting was performed on bacterial lysatéstmins transformed

with the indicated expression vectors as reportedipusly using the mouse monoclonal

anti-HA.11 (Covance, New Jersey).



Respiration metabolism. Induction of respiration metabolism in GBS wasaimed by
supplementing M17 growth medium with 1 uM hemin d@duM K2 vitamin as reported

earlief.
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Supplementary Tables
Table S1. Strains and plasmids used in this study.

Strain/plasmid

Strain
E. coli

TOP10

S. agalactiae

NEM316
NEMJ17
NEMJ18
NEMJ19

Plasmid
pTCV-ac

pXen5

pTCV-J21

pTCV-J22
pTCV-J23

pTCV-J24
pTCV-J25

pTCV-J26

pTCV-J27

pTCV-J28

pTCV-J29

pTCV-J30

Characteristics

F mecrA A(mrr-hsdRMS-mer BC) £/80lacZ4M15
lacX74 recAl deoR araD139 A(ara-leu) 7697 galU
galK rpsL (Sr') endAl

Serotype lll isolated from neonatal bloodtune
NEM316cydA::aphA3, karf

NEM316AhrtBA, deletion othrtB andhrtA genes
NEM316AhssRS, deletion ofhssR andhssSgenes

ConjugativeE. coli Gram-positive bacteria shuttle

plasmid withp-galactosidase reporter construct.Ery

Kan®

Conjugativé. coli Gram-positive bacteria shuttle
plasmid withluxABCDE reporter construct. EFy

PRhso11glac, gbs0119 promoter region cloned into
pTCV-ac. Er)ﬁ Karf®

pB-lux, luxABCDE reporter genes EfyKar

PPybso11g/UX, ghs0119 promoter cloned ipTCV-J22.

Eny® Karl®
pux, P promoter cloned in pTCV-J23. ErKarf®

PPsrtBA, Pypsor1glac,expression ofirtBA with the
constitutive promoter £ cloned into pTCV-J21

pAhrtBA, hrtBA fragment cloned into pG+hostl to
obtain theAhrtBA mutant

pAhssRS hssRS fragment cloned into pG+hostl to
obtain theAhssRS mutant

PRbso11dhSSRS-HA, expression ofissRS with the Bso119
promoter cloned into pTCVac. HssS is tagged at its Ct

with the HA epitope. Ef/Karl®

pR.hrtR-lac, DNA fragment containing the promoter

region ofLactococcus lactis hrtRBA operon andhrtR
cloned in pTCVlac. EryfKan®

pBshrtBA, Py -hrtR4ac,expression ofirtBA with the
constitutive promoter &2 cloned into pTC\Viac

Source/ reference

Invitrogen

1
2

This study
This study

Perkin Elmer

This study
This study

This study
This study

This study

This study

This study

5

This study



Table S2. oligonucleotides used in this study.

Primer

o1

02

03

04

05
06
o7
08
09

010

o1

012

013
014
015
Ole
o17
018

019

020
021
022

023
024
025

026

Sequence 5’-3’

CTTTTATATAGGGAAAAGGTGGTGAGAAGCTTCTGCAG
ATGAAGCAAGAG
CTTAACCGAAGCGTTTGATAGTTAATCTTTATTTATCAG
CCG GAAAACCT
AGGTTTTCCGGCTGATAAATAAAGATTAACTATCAAAC
GCTTCGGTTAAG
CTCTTGCTTCATCTGCAGAAGCTTCTCACCACCTTTTCC
CTATATAAAAG

ATACGCCAGAATTCTCGGCGAC
CCTTGGATCCTTTGATGTGAAC

CCGGAATTC CGTTCCTAAAAAGGAATAAGC
CGCGGATCCCTAGAATTTAATTCTAATACT
CATGTGACATGGTTTTTCTCCTTTGTAGAATTTAATTCT
AATACTATTTT
AAAATAGTATTAGAATTAAATTCTACAAAGGAGAAAAA
CCATGTCACATG

AACAAGAGCCATTTAGAAGAAGAGTTTAGAAGT
TTTCTTTAACTAATTTC

GAAATTAGTTAAAGAAAACTTCTAAACTCTTCTTCTAAA
TGGCTCTTGTT

TAGGAATTCTTCAACTCCTC
ATTGGATTCAAGCATGTGACA
TGGGGATTCACGATGAGCGC
AGTTTTTATCAGTTTTCCATTTTA
CCGGTCGACTATGTCAATCATGAGAACGTT
TTGGCAGTTATTGTTTTAAATAATAAATCACCTCTAGCT
TATTG

CAATAAGCTAGAGGTGATTTATTATTTAAAACAATAAC
TGCCA

CGGGAATTCCACTTGGTCATTTCCTTTAC
TTAAATGGATCCCTTGTCTAATCGTACTCA

TCAAAAGATCAAAGGAGAAAAACCATGATTAAAATATT
AGTTGTAGAGGA
TCCTCTACAACTAATATTTTAATCATGGTTTTTCTCCTTT
GATCTTTTGA
AATCTGGAACATCATATGGATACATTGATAAAGGTAGT
TCTACACAAAAT
AATTAAGAATTCTTAAGCATAATCTGGAACATCAT
ATGGATACAT
CAAATAGATATGAACAATGAATTCCG

Target
luxABCDE
luxABCDE
pTCV-lac

pTCV-lac

PgbsOllQ

Bhso119

Ps

Ps
P23

hrtBA

hrtBA

PgbsOllQ

gbs0119
gbs0119
gbs0120
ghs0120
gbs0121
gbs0121

gbs0122

gbs0122

Rbso119

PgbsOllQ

hssR
hssS-HA
HA

hrtBA
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Supplementary Figure legends
Figure S1. Hemin toxicity. (A-C) Growth of WT (A),AhrtBA (B) andAhrtBA(P23hrtBA)

(C) in the presence of hemin. Precultures of tligcated bacteria grown in M17 with 0.2 %
glucose were diluted to QBnm= 0.01 in a 96 well plate (200 pl M17 with 1 % gbse with

the indicated concentration of hemin). §8mwas measured at 37°C each 30 min during 12
h in an infinite M200 spectrolumineter (TECAN, Auaj. Results are representative of three

independent experiments.

Figure S2. Evaluation of luminescent GBS strains for in vivo experiments. (A) plux
stability in GBS. WT(jbux) was grown ON at 37°C in M17 supplemented with%.glucose
and 3 pg/ml erythromycin. The culture was thentddul/1000 in M17 supplemented with 1
% glucose without antibiotics and grown over a $sdaeriod with a serial dilution every 24h.
Aliquots were taken every day for CFU determinagiom solid medium containing or not 3
pg/ml erythromycin. Plasmid stability was calcuthses the percentage of antibiotic resistant
cells bacteria compared to the total CFB) Correlation between CFU and luminescence. A
GBS WT(gdux) preculture was diluted to an @fg.m= 0.01 in M17 supplemented with 1 %
glucose and grown at 37°C. At different times raggrom 0 to 8 h, 200 pl of the culture was
removed, luminescence was quantified in a Biolumae500T luminometer (Berthold,
Germany) and CFU were determined by serial diluéiod plating on agar plates containing 3
pag/ml erythromycin@) Growth profile of WT and WT(jux) GBS strains. Precultures of the
indicated bacteria grown in M17 with 0.2 % glucegere diluted to an Ofdonm= 0.01 and
grown as in Fig. S1A. Results are representativ&intlependent experiments.

Figure S3. In vitro evaluation of bioluminescence of WT(plux), AhrtBA(plux) and
AcydA(plux). (A) Evaluation of luminescence emission by W) and AhrtBA(plux)
during growth in liquid culture. Precultures of tinelicated bacteria grown in M17 with 0.2 %
glucose were diluted to an @fg,m= 0.01 in 200 pl M17 with 1 % glucose in a 96-wehite
plate with clear bottom (Greiner). @§.m and luminescence were measured each 30 min
during 10 h in an infinite M200 spectrolumineter EQAN, Austria). Results are
representative of 3 independent experimgi@ysEvaluation of luminescence emission by WT

(plux) andAcydA(plux) during growth. Luminescence was evaluated aB)n (



Figure $4. Heme-dependent induction of the Pgys0119 promoter. (A-C) Growth of WT (A),
AhssRS (B) andAhssRS (pPybso115hssRS-HA) (C) in the presence of hemin. Precultures of the
indicated bacteria grown in M17 with 0.2 % glucegere diluted to Okyonm= 0.01 in a 96
well plate (200 pl M17 with 1 % glucose with thelicated concentration of hemin). @hm
was measured at 37°C each 30 min during 12 h innfinite M200 spectrolumineter
(TECAN, Austria). Results are representative oé¢hindependent experiment®) WT and
AhrtBA GBS strains transformed withgf2110lac were grown to Okyonm = 0.5. B-
galactosidase activity was induced for 1 h in thespnce of the indicated concentrations of
hemin and quantified by luminescence (Materials lethods). Results represent the mean +
standard deviation from triplicate samplds) Evaluation of luminescence emission by WT
(Pgbso119lux) during growth in liquid culture. Precultures dfetindicated bacteria grown in
M17 with 0.2 % glucose were diluted to an £4a»= 0.01 in 200 pl M17 with 1 % glucose in
a 96-well white plate with clear bottom with thedicated concentration of hemin. @jhm
and luminescence were measured each 30 min durihgh lin an infinite M200

spectrolumineter (TECAN, Austria). Results are espntative of 3 independent experiments

Figure S5. Comparison of S. aureusNewman and GBS NEM316 HssS amino acid
sequences and membrane topologies. Alignments were determined with the EMBL-EBI

multiple sequence alignment program MUSCLEt://www.ebi.ac.uk/Tools/msa/musgle/

The transmembrane topology prediction of the pnstevas established with TopPred 1.10
program through the Pasteur Institute MOBYLE portéittp://mobyle.pasteur)r

Cytoplasmic domains are indicated in black, tramsbrane helixes in orange, and the

extracellular loop (ECD) in green.

Figure S6. Activation of theLactococcus lactis intracellular heme sensor reportef,{PtR-

lac) in GBS. WT, AhrtBA and AhrtBA(P.z-hrtBA) carrying the intracellular heme sensor
reporter plasmid (pRhrtR-lac) were grown to Ofonm= 0.5 and incubated with 1 pM hemin
for 1 h at 37°C. Bgal expression was determinedessribed abovdi-galactosidase activity
was quantified by luminescence (Methods). Reseltsasent the mean + standard deviation

from triplicate sampleand are representative of 3 independent expersnent

Figure S7. Induction of Pghs0119 in GBSWT and AcydAGBS strain. WT (NEM316) and
AcydA (NEMJ19) GBS strains transformed witRQp&119lac were grown in or respiration
growth conditions (1 pM hemin, 10 uM K2 vitamin, ra®n) to ORgonm = 0.5. B-



galactosidase activity was induced for 1 h in thespnce of 1 UM hemin and quantified by

luminescence (Methods).

Figure S8. Quantification of bioluminescence in live micd) (GBS WT(gux) luminescence
in mice 20 h following the inoculation of GBS WT{g). BALB/c mice were infected with
2.10 CFU of WT(dux) as described in Fig. 3 and Fig. 4. The lumineseemas determined
with the IVIS 200 imaging system (acquisition time, min; binning 16). Images were
analyzed by measuring the total light flux (numbg&photons per second) as in Fig. 2C. To
show progression of infection between 13 h and,afata from Fig. 3B were reported on the
same graph. Values correspond to batches of 25 fmicgach time point. Two tailed Mann-
Whitney was used to determine P values: 8 h/13-hpR®001; 13 h/20 h, P = 0.0075 (P,<
0.01; ***, P < 0.001). B) Overall luminescence of anesthetized mice intestéth GBS
WT(plux) at 20 h post-infection (as in B). To visualizdatere bacterial loads in the
head/thorax regions compared to the abdomen, thenbinescence sensitivity threshold was
lowered on acquired images (acquisition time, 5;inning 16). Results are representative

of 3 experiments.
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