SUPPLEMENTAL MATERIAL
Bacterial strains, plasmids constructions, and reagents

S. Typhimurium strain 14028s and S. Enteritidis 31194 are the parental strains
used for this study. Bacterial strains used in this study are listed in Table S1. For the
generation of mutants (i.e., fnr’:ha NC1040, fur::cat BTNCO0001, /on::cat BTNC0021, and
clpPX::cat BTNC0022), the A Red protocol was used as described previously (1).
Primers used in this study are listed in Table S2. P22 transduction was used to transfer
mutations into 14028s or 14028s-derived backgrounds and colony PCR followed by
sequencing was used to confirm the genotype(s). Transductants were purified on
Evans-Blue-Uranine (EBU) agar plates.

To construct the Kan® ‘wild-type’ fnr:ha strain (NC1040), the 3’ end of the fnr
gene was tagged with the hemagluttinin epitope (HA) using the approach described in
(2). This was accomplished by generating the template plasmid pha:aph as follows.
Primers BamHApKD4 and HindpKD4 were used to amplify a 1.5 kb product from pKD4.
The DNA encoding the HA epitope is in italics. The PCR product was gel extracted, cut
with BamHI-Hindlll, and ligated overnight at 16°C with a BamHI-Hindlll cut pACYC184,
which was gel extracted following digestion. The fnr’:ha PCR product was generated
using primers FNRHA fwd and FNRHA rev, where the nucleotides in italics have
complementarity to pha:aph. The fnr:ha PCR product was used to generate strain
NC1040 using the A Red approach above. The sequence of NC1040 was confirmed by
sequencing the PCR product from amplification with primers Fnr middlefwd and Fnr to
ydaA rev. The construction of a spontaneous rifampicin resistant isolate of S.

serovar Enteritidis 31194 (BTNC0025) was accomplished by plating 100 pL of an



overnight culture on LB agar containing 100 pg/mL of rifampicin. An isolate was purified
by three passages on LB rifampicin and a glycerol stock was stored at -80°C until used.

The generation of strain BTNC0001 was accomplished as above using primers
furkKD3 fwd and furKD3 rev and sequenced with fur fwd and fur rev. P22 transduction
was used to move the fur::cat mutation for generating strains BTNC0006-BTNC0009
and BTNCO0017 (Table S1). The generation of strains BTNC0020 and BTNC0021 was
accomplished using primers LonpKD3 fwd, LonpKD3 rev, and CIlpPXKD3 fwd,
ClpPXKD3 rev, respectively. P22 transduction was used as above to transfer the
lon::cat or clpPX::cat mutation into the appropriate genetic backgrounds to generate
strains BTNC0011, BTNC0013, BTNC0014, BTNC0016, and BTNCO0012, respectively
(Table S1). Sequences were confirmed using primers Lon fwd, Lon rev, and ClpPX
fwd, ClpPX rev. To generate strain BTNC0015, a P22 lysate from strain JS953 (17)
was generated and transduced into 14028s with selection for apramycin and lac”
phenotypes.

Construction of Ppjc-lacZ, Ppsa-lacZ, and Ppip-lacZ was accomplished as
follows. DNA from 14028s was used as template for PCR amplification of the Ppic, Prsa,
and Ppip promoters with the primers EcoRIhilC, NotlhilC, EcoRI rtsA, Notl rtsA rev,
EcoRIhilD, and NotlhilD, respectively. PCR products were gel extracted, digested with
EcoRI-Notl, ligated into the EcoRI-Not digested pSP417, and cloned into chemically
competent Escherichia coli strain DH5a. Colony PCR was used to screen successful
inserts in clones that were Amp" and lac* using primers pSP417 Fwd and pSP417 Rev.
Strain NC1040 was electroporated with plasmid preparations from correct DH5a clones

and the inserts were sequenced using pSP417 fwd and rev.



To generate pfur-flag, prtsA-flag, and philC-flag, DNA from 14028s was used as
template for PCR with the primers furBamHIIPTG , furFLAGHindlll rev
rtsABamHIIPTG fwd, rtsAFLAGECoRYV rev , hilCBamHIIPTG fwd , and hilCFLAGHindlll
rev , respectively. The DNA sequence for the flag epitope is shown in italics and for all
primer sequences shown above the restriction enzyme site is underlined. PCR
products were gel purified, digested with BamHI-Hindlll or BamHlI, ligated to pUHE21-
2lacl’, and cloned into DH5a. Clones were screened for inserts using the primers
pUHE fwd and pUHE rev. Plasmid prepared from correct clones was transformed into
BTNCO0015 and sequenced using pUHE fwd and rev.

For molecular biology techniques, all DNA amplified by PCR used Phusion®
high-fidelity PCR master mix with HF buffer (2X) from New England Biolabs (NEB,;
Ipswitc, MA). Dimethyl sulfoxide (DMSO) was added to reactions to a final
concentration between 1-3%, depending on the target DNA. Plasmid DNA was purified
using a GenElute maxiprep kit (Sigma-Aldrich; St. Louis, MO). PCR products were gel
extracted using the QIAquick Gel extraction kit (Qiagen; Valencia, CA) and sequencing
reactions were performed by Genewiz, Inc. (South Plainfield, NJ). Kanamycin sulfate
(65 pg/mL), chloramphenicol (20 pg/mL), tetracycline HCI (12.5 pyg/mL for resistance
and 2.5 pg/mL for induction), and ortho-nitrophenyl-3-galactoside (ONPG) were
purchased from Sigma-Aldrich. Ampicillin (125 pg/ml), 3-morpholinopropane-1-sulfonic
acid (MOPS), acrylamide, methanol, rifampicin, and isopropyl [(-D-1
thiogalactopyranoside (IPTG) were purchased from Fisher Scientific (Pittsburgh, PA).
Apramycin sulfate (100 pg/mL) was purchased from Indofine Chemical company

(Hillsborough, NJ).



TABLE S1 - Strains and plasmids used in this study

Strain Genotype® Source
Salmonella enterica ATCCP
serovar
Typhimurium
14028s
Salmonella enterica ATCC
serovar Enteritidis
31194
Escherichia coli Lab stock
strain DH5a
BTNC0025 S. Enteritidis ATCC 31194 (RifY) This study
NC1040 fnr-ha (Kan®) This study
BTNCO0001 fur::cat (CmF) This study
RM5938 hilA-lacZY (Tet®) (1)
AV0305 hmpA-lacZY (Kan®) (2)
CA701 invF-lacZY (Tet®) (1)
RM5385 sipC-lacZY (Tet?) (3)
BTNC0002 fnr-ha pSP417 (Kan®, Amp®) This study
BTNCO0003 fnr:ha pPpic-lacZ (Kan®, Amp®) This study
BTNC0004 fnr-ha pPusa-lacZ (Kan®, Amp") This study
BTNC0005 fnr:ha pPpip-lacZ (Kan®, Amp~) This study
BTNC0006 fnrha fur::cat pSP417 (Kan®, Amp®, Cm®) This study
BTNCO0007 far:ha fur::cat pPnic-lacZ (Kan®, Amp~, Cm") This study
BTNC0008 fnrha fur::cat pPusa-lacZ (Kan®, Amp®, CmF) This study
BTNC0009 fnrha fur:cat pPpip-lacZ (Kan®, Amp®, CmR) This study
BTNC0010 fnr':ha sipC-lacZY (Kan®, Tet®) This study
BTNCO0011 fnr':ha lon::cat sipC-lacZY (Kan®, Cm", Tet®) This study
BTNC0012 fnr':ha clpPX::cat sipC-lacZY (Kan®, CmR, Tet?) This study
BTNC0013 fnr':ha lon::cat pPuic-lacZ (Kan®, Cm~®, Amp®) This study
BTNC0014 fnr':ha lon::cat pPusa-lacZ (Kan®, Cm®, Amp®) This study
BTNC0015 attA::;pDX1::hilA-lacZ (ApR) This study
BTNC0016 lon::cat attA::pDX1::hilA-lacZ (Ap", CmR) This study
BTNCO0017 fur::cat pUHE21-2lacl’ fur-flag attA::pDX1::hilA- This study
lacZ (Cm®, ApR, Amp®)
JS1180 attA::pDX1::hilA-lacZ tetRA-hilD3Xflag (ApF) (4)
BTNCO0018 pfliZ-flag attA::pDX1::hilA-lacZ (Ap~, Amp") This study
BTNC0019 prtsA-flag attA::pDX1::hilA-lacZ (ApR, Amp®) This study
BTNC0020 philC-flag attA::pDX1::hilA-lacZ (ApR, AmpF) This study
BTNC0021 lon::cat This study
BTNC0022 clpPX::cat This study
BTNC0023 RM5385 with prtsA-flag This study
BTNC0024 RM5385 with philC-flag This study



BTNC0026

BTNC0027

BTNC0028

BTNC0029

S. Enteritidis ATCC 31194 with pSP417 (Rif",
AmpF)

S. Enteritidis ATCC 31194 with pPpic-lacZ
(RifX, Amp~)

S. Enteritidis ATCC 31194 with pPysa-lacZ
(RifX, Amp~)

S. Enteritidis ATCC 31194 with pPpip-lacZ
(Rif?, Amp~)

This study
This study
This study

This study

Plasmids

pha-aph

pSP417

pPh,-,c-lacZ

pP,-[SA-/aCZ

pPh,-,D-lacZ

pUHE21-2/acl’

pfur-flag

pfliZ-flag

philC-flag

prtsA-flag

pKD46
pKD3
pKD4

The ha epitope with the aph gene from pKD4
cloned into the BamHI-Hindlll site of
pACYC184

Promoterless lacZ shuttle vector derived from
pRS415 (Amp®)

-344 to -10 relative to the ATG start codon of
hilC (STM14_3465) from 14028s cloned into
the EcoRI-Notl site of pSP417 (AmpF)

-330 to -11 relative to the the ATG start codon
of rtsA (STM14_5188) from 14028s cloned into
the EcoRI-Not| site of pSP417 (Amp~)

-315 to -9 relative to the ATG start codon of
hilD (STM14_3474) from 14028s cloned into
the EcoRI-Notl site of pSP417 (Amp")

Pjac reppmst lacl? (AmpF)

The coding sequence of the fur (STM14_0808)
gene with in-frame 3’ addition of the flag
epitope gene cloned into pUHE-21-2/acl’
(AmpX)

The coding sequence of the fliZ (STM14_2373)
gene with the in-fram 3’ addition of the flag
epitope gene cloned into pUHE-21-2/acl’
(AmpF)

The coding sequence of the hilC
(STM14_3465) gene with in-frame 3’ addition of
the flag epitope gene cloned into pUHE-21-
2lacl’ (Amp~)

The coding sequence of the rfsA
(STM14_5188) gene with in-frame 3’ addition of
the flag epitope gene cloned into pUHE-21-
2lacl’ (Amp~)

Phage A gam-bet-exo under P25 (AmpX)

bla FRT cat FRT PS1 PS2 oriR6K (Amp~, Cm"®)
bla FRT aph FRT PS1 PS2 oriR6K (Amp~,
Kan®)

This study

(5)
This study

This study

This study

(6)

This study

This study

This study

This study




2 Kan® (kanamycin resistance), Cm® (chloramphenicol resistance), Tet® (tetracycline
resistance, Amp" (ampicillin resistance), Ap® (apramycin resistance).
® American Type Culture Collection.

Table S2 Primer Sequences

Primer Sequence?

BamHApKD4 ATA GGA TCC GAC TAC CCT TAT GAC GTACCA GAC TAC
GCA TAA GTG TAG GCT GGA GCT GCT

HindpKD4 ATA AAG CTT CAT GGG AAT TAG CCATGG TCC

FNRHA fwd TGC GCT GGC GGC CCT CGC CGG TCA TAC CCG CAA CGT
CGC TGACTACCC TTATGA CGT ACC

FNRHA rev GCC AGA TCA ATA AAT GAG AAA AAT TTA ACG ATATGG
CAG ACATGG GAATTAGCCATG GTC

Fnr middlefwd ACC TGC GTC AGC AAATGATG

Fnr to ydaA rev AGG GTGGTCATCTCATACG

furKD3 fwd TCT AAT GAA GTG AAT CGT TTA GCA ACA GGA CAG ATT
CCG CCATGG GAATTAGCC ATG GTC

furKD3 rev GCC AAC CGG GCG GTT GGC TCT TCG AAA GAT TTA CAC
AAA AGT GTAGGC TGGAGC TGC TTC

fur fwd TAT TAA CAT CTG CGA GAG ACT TGC

fur rev TAA CTG GCG AAG CTC CAT TCC

LonpKD3 fwd ATC TGA TTA CCT GGC GGA CAC TAA ACT AAG AGA GAG

LonpKD3 rev
ClpPXKD3 fwd
ClpPXKD3 rev

Lon fwd

Lon rev
ClpPX fwd
ClpPX rev
EcoRIhilC
NotlhilC
EcoRIrtsA
NotlrtsA
EcoRIhilD
NotlhilD
pSP417 Fwd
pSP417 Rev
furBamHIIPTG

CTC TCATGG GAATTAGCC ATG GTC

TGC CAG CCC TGT TTT TAT TAG CGC TAT TTG CGC GAG
GTC AGT GTAGGC TGGAGC TGC TTC

AGT ACAGCAGATTTT TTC AAT TTT TAT CCA GGA GAC
GGA ACATGG GAATTA GCC ATG GTC
ATCCCCCCTTTTTTG GCT AAC TGATTG TAT GAATGT
TTAAGT GTAGGC TGG AGC TGC TTC

TGA CGT ACATGT TAT AGG TGG TAT GG

TTA GCT ATA CAA AAA AAG GCT GGC

GCG TTAAAA GCACGAAATTTGC

AAT CAGATAGTATAG CTG TGC TCC

ATA GAATTC ACC CCC ATT GCT GGC GAT TTG

ATATGC GGC CGC GTG TGC TAT AAG GAACTC AAAATC G
ATA GAA TTC CAT GCT AAC TAC CTC CAT GAA ATT
ATATGC GGC CGC TTT ATT AAATGT GCG TGT AA

ATA GAATTC ATATAC TGT TAG CGA TGT

ATATGC GGC CGC TTGTTGATGTTATTT TAATGT TCC
AGT AGG ACA AAT CCG CCG GG

GTT GTA AAA CGA CGG CCAGT

ATA TAT GGA TCC ATG ACT GAC AAC AAT ACC GC




furFLAGHindllI ATATAAAGC TTTTACTTGTCGTCATCG TCTTTG TAG TCT
TTAGTC GCGTCATCG TG

rtisABamHIIPTG ATATAT GGATCC ATG CTAAAAGTATTT AAT CC

rtsSAFLAGEcoRV ATA TAT GAT ATC TTACTT GTC GTC ATC GTC TTT GTA GTC
ATT AAC ATATTG ATG ACG AGA GG

hilCBamHIIPTG ATA TAT GGA TCC ATG GTATTG CCT TCA ATG AAT AAATC

hilCFLAGHindll ATATAAAGCTTTTACTTGTCG TCATCG TCT TTG TAG TCA
TGG TTC ATT GTA CGC

pUHE fwd TTG ACT TGT GAG CGG ATA ACA ATG

pUHE rev GAT GGAGTTCTGAGG TCATTACTG G

gRThIlC fwd GAA ACT ATA ATG ATC GAG AGC

gRThilC rev CTC ACATTA CTA CAAACC CG

qRTrtsA fwd TAA AAT TTC AAT TAC GAC ATC GTC

qRTrtsA rev AAG TCT GCA TGT TCA TAC AG

gRThilD fwd TCACGATACGATTTACTG TG

gRThIID rev ATTTTCTGC GCTTTCTCT G

gRT16S rRNAfwd  AAA GTA CAATGG CGC ATAC
gRT16S rRNArev.  GCTACCTACTTCTTT TGC

@ Underlined sequences correspond to restriction enzyme sites.

SUPPLMENTAL FIGURE LEGENDS

Figure S1 — The SPI-1 activator rtsA is differentially regulated by growth at 42°C
within S. Enteritidis. (A) The promoters of hilC, rtsA, and hilD were cloned into the
multi copy shuttle vector pSP417 (empty vector) upstream of a promoterless lacZ gene.
Bacteria were grown as in Fig. 1B and diluted 1:1,000 into LB-MOPS medium with 1
mM glucose at pH 7.4 at 37°C or 42°C. [-galactosidase activity was measured after
overnight growth. Data are from 4 separate experiments and a statistical significant
compared to activity at 37°C was determined. The strains used were BTNC0026
BTNCO0029. (B) Bacteria were grown in LB-MOPS medium with 1 mM glucose at pH 7.4
at 37°C or 42°C. Total RNA was extracted at ODgoo ~ 1. cDNA was generated using

gene specific primers and expressions were normalized to the 16S rRNA gene r001.
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