
Table S1: Bacterial strains and Plasmids

Strains/
Plasmids

Description Source and Reference

Strains

E. coli

CC118 F- Δ(ara-leu) 7679 Δ(lacZ) 74Δ(phoA)20 araD139 galE galK thi 
rpsE rpoB arfEam recA1, λpir

[1]

S17-1λpir recA1 thi pro hsdR- RP4-2Tc::Mu Km::Tn7 λpir [2]

BL21λDE3 F- ompT gal dcm lon hsdSB (rB2 mB2) gal λDE3 [3]

Y. pseudo-
tuberculosis

YPIII + pYV, wildtype [4]

YP12 - pYV, wildtype strain cured of the virulence plasmid [5]

YP52 YPIII ΔcsrC, KnR, ΔcsrB, ApR [6]

YP53 YPIII ΔcsrA, KnR [6]

YP66 YPIII ΔlcrF, ApR [7]

YP91 YPIII ΔyopD this study

YP138 YPIII Δpnp this study

YP145 YPIII ΔyopD, ΔcsrA, KnR this study

YP155 YPIII - pYV, lcrF+, ApR this study

Plasmids

pACYC184 cloning vector, ori p15A, TetR, CmR [8]

pAKH3 pGP704, sacB+, ApR [9]

pAKH56 pACYC184, PcsrA-csrA+, p15A, CmR [6]

pAKH172 pET28a, csrA+, KnR this study

pBAD18-
lacZ(481)

translational lacZ fusion vector, ApR, ori pBR, ori M13 [10]

pBAD33 expression vector, PBAD, araO2, araC, ori p15A, CmR [11]

pBADmycC expression vector, N-terminal His6-tag, PBAD, ori pBR322, ApR Invitrogen

pDM4 mutagenesis vector, ori R6K, sacB, CmR [12, 13]

pED07 pBAD18-lacZ(481), pBAD::lcrF-lacZ (-124 to +74)a, mutation GUU-
30/-28AAA), ApR

[7]

pET28a T7 overexpression vector, ori 3286, KnR Novagen

pFU31 gfpmut3.1, ori ColE1, ApR [14]

pFU50 dsRed2, Plac, ori 29807, KnR [14]

pFU51 gfp-RBS, pSC101*, ApR [14]

pFU72 luxCDABE, R6K mobRP4, ApR [14]

pFU98 promoterless luxCDABE operon, ori pSC101*, CmR [14]

pFU100 luxCDABE-RBS, R6Kmob, CmR this study

pFU166 gapA-luxCDABE, ori colE1, ApR [14]

pGFPmut3.1 gfpmut3.1 expression vector, ori pUC, ApR Clontech

pGP20 promoterless lacZ gene, ori pSC101, TetR [7]

pHSG576 cloning vector, ori pSC101, CmR [15]

pIV2mob Yersinia cloning vector, ori 29807, ApR [13]

pIVO22 pT02, rne-lacZ (-646 to +44), ori pSC101, ApR this study

pIVO23 pT02, pnp-lacZ (-288 to +44), ori pSC101, ApR this study



pIVO25 pT03, rne-lacZ (-646 to -315), ori pSC101, ApR this study

pIVO26 pT03, pnp-lacZ (-288 to -87), ori pSC101, ApR this study

pJE2 pGFPmut3.1, yadA-gfp, ori pUC, ApR this study

pJE9 pJE2, yadA-gfp, ori p29807, KnR this study

pJH4 pKB63, csrA’-’lacZ (-298 to +17)c, ori pSC101, ApR this study

pJH6 pKB63, csrA’-’lacZ (-121 to +17)c, ori pSC101, ApR this study

pJH12 pET28a, yopD+, lcrH+, KnR this study

pKB12 pGP20, ΔyscW(Δ+113 to +298)b lcrF’-‘lacZ, ori pSC101, TetR this study

pKB14 pBAD18-lacZ(481), pBAD::lcrF-lacZ (-124 to +74)a, ori pMB1, ApR [7]

pKB28 pACYC184, PyscW::yscWlcrF(-1076 to +893)a, ori p15A, TetR this study

pKB60 pHSG576, csrA+, ori pSC101, CmR this study

pKB63 pTS02,csrA-lacZ (-1071 to +17)c , ori pSC101, ApR [16]

pKB99 pED07-kan, pBAD::lcrF-lacZ (-124 to +74)a, mutation GUU-30/-
28AAA), ori pMB1, KnR, ApR

this study

pKD4 kanamycin cassette template, KnR [17]

pMP1 pBAD33-RBSlcrF, 3’-UTR, ori M13, CmR this study

pRS1 pFU50, ori29807, CmR this study

pRS2 pRS1, yopD+, ori29807, CmR this study

pRS4 pRS1, lcrQ+, ori29807, CmR this study

pRS15 pRS1, ori p15A, CmR this study

pRS16 pRS2, yopD+, ori p15A, CmR this study

pRS18 pRS4, lcrQ+, ori p15A, CmR this study

pRS30 pDM4, ΔyscS, CmR this study

pRS34 pDM4, ΔyopD, CmR this study

pRS40 pBAD33, PBAD::rne (-15 to +1395)d, ori p15A, CmR this study

pRS50 pAKH3, Δpnp, ApR, KanR this study

pSR1 pIV2mob, gfpmut3.1, ori p29807, KnR this study

pTS02 pGP20, promoterless lacZ, ori pSC101, ApR [7]

pTS03 pGP20, lacZ+, ori pSC101, ApR [7]

pTS31 pFU98, yadA-luxCDABE +RBS, ori pSC101*, CmR [14]

pTS32 pFU98, invA-luxCDABE + RBS, ori pSC101*, CmR [14]

pTS34 pWO8, lcrF-luxCDABE + RBS, ori pSC101*, CmR this study

pWO3 pSR1 ΔyscW(Δ+113 to +298)b lcrF-gfp, ori p29807, KnR this study

pWO8 pFU51, PyscW::ycsWlcrF, ori SC101*, ApR this study

pWO13 pWO8, PyscW::ycsWlcrF, ori R6K mob, ApR this study

pWO14 pFU51 PyscW::ycsWlcrF, insertion sequence, ori R6Kmob, AmpR this study

pWO41 pTS31 yadA-luxCDABE + RBS, SC101*, AmpR this study

pWO42 pTS34 lcrF-luxCDABE +RBS, SC101*, AmpR this study

pZA31luc Expression vector, p15A, PLtetO-1, CmR [18]

a – relative to translational start codon of lcrF
b – relative to transcriptional start site of yscW
c – relative to translational start codon of csrA
d – relative to transcriptional start site of rne
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Table S2: Oligonucleotides

Name Sequence (5’-3’) Restriction site(s)

90 CGCGGCGGATCCCCTTAACGTACGTTTTCGTCCC BamHI

92 CGCGGCGGTACCCGCAGATATTAATGCCGCAGAGAC BamHI

555 CGGCGCGGATCCCTCTCACACCAGCTGTG BamHI

556 GGGGGCGTCGACGGCAAACTCAATATCCTG SalI

558 CGGCGCGGATCCGGACAATGGTCGATGAC BamHI

559 GGGGGCGTCGACGTTACACGAGACGCTGC SalI

583 GGGCGCGGATCCGATTGGGCCGGAATCTAGC BamHI

I68 CGGCGCCTCGAGGTAAGTCGTCGGTTGAGAC XhoI

I82 GCAATCAGCTAGTCAATTTG

I214 GCGGCGTCTAGACCATTGAATCTTCACAATCTAATCCC
G

XbaI

I222 GCGGCTGCAGCCATCTTGTGAATGCTCAACAACC PstI

I224 GCGGCCTGCAGGGCTGCAATGTAACTAGGAATATGG PstI

I303 GCGCGCTGCAGGATTTTTAGGACAGTATAAC PstI

I404 TTTGAATTCGCCATCTTGTGAATGCTCAAC EcoRI

I515 GCAGTTCATTTGGATCAATAC 

I661 GTGTAGGCTGGAGCTGCTTC

I662 CATATGAATATCCTCCTTAGTTCC

I746 CGTATGTCACGACCATTATCTCGCGTGGCTCAGCAAAA
G

I747 CTTTTGCTGAGCCACGCGAGATAATGGTCGTGACATAC
G

I844 GCGGCGCATGCGGCTGCAATGTAACTAGGAATATGG SphI

I964 GCACTGGATCCCTAATCTTGTGAATGCTCAACAACC BamHI

I972 GCATAGATCTTACGGGGTCTGACGCTCAGTG BglII

I998 GCATCAGATCTTCTGTTGTTTGTCGGTGAACG BglII

II275 GGGGCCCTGCAGCGAGTCAGAATAAGCATTCTTTG PstI

II341 GCACGGAGCTCAGGCGAGTATCGTGATAG SacI

II342 GCACGGAGCTCGTCAGGTGGTCAACCTTCT SacI

II360 CGGCTGCAGGCGACAGGAGACTCGATG PstI

II361 CGGGCGGCCGCCAGTAGATATATATTATCTCAGC NotI

II363 CGGACTAGTCAGGCAACACAAGTCGCCG SpeI

II364 CGGGCATGCGCAAAATGCCGATCACAGCC SphI

II365 GGAATAACCATGACAATAAATATCGGTGTTGTCTGACC
ATTGATG

II366 CATCAATGGTCAGACAACACCGATATTTATTGTCATGGT 
TAT TCC

II496 GCGCGTTATAAGCTGTCAAACATGAGAATTACAAC PsiI

II538 GCGCGGAGCTCCCGCCGGACATCAGCGC SacI

III233 GCGCGCTCTAGAAGGAGGTTGTTAAAGATGAAAAGAAT
GTTGATTAACGCG

XbaI

III234 GCGCGCGCATGCTTATTAACGCTTCTCAATAGCGTTTA
CTG

SphI

III243 GCGGCGGAGCTCGTTGCTGACTTCGGTCGCGG SacI

III244 GAAGCAGCTCCAGCCTACACGCAAAATTGTACCCTTAT
GCTTTGC



III245 ACTAAGGAGGATATTCATATGGTAATTAAGTCATTCCA
CAGCTCC

III246 GCGGCGGAGCTCGCTCTAGTACAGAATCAAACG SacI

III394 CCTCGTTCATAAGCACTCGTC

III645 GGGCGCACTAGTTCAGACAACACCAAAAGCG SpeI

III647 GGGCGCCTCGAGTCATCATGGGTTATCAACGCAC XhoI

III731 GAATAAGCATTCTTTGCTCC 

III902 GGGCGCGCATGCGCTGACTCATACCAGGCC SphI

III905 GGGCGCTCTAGAGCTCTGCCAGTGTTACAAC XbaI

V066 GGGCGCGTAATACGACTCACTATAGGAATGTAATGGCT
TACGTTTTC

V708 GGGCGCGTAATACGACTCACTATAGAACAGAGAGACC
CGACTC

VIII671 AAACCCCTCCGTTTAGAGAGGGGTTATGCTAGTTACC
GGTTATTATTATTTTTGACACC

IV436 GGGGCCGAATTCGCCAGCGGCATTAG EcoRI

IV438 GGGGCCGAATTCGGACTCGACCAAGCTACTTAC EcoRI

IV527 TTGCTGACTCCGATTATTCG

IV528 GAAGACGACCGCGCCCAAC

IV529 CGCGACTCAGCAAGAAGAG

IV530 GCCGATGTCTGGGCGCAG

IV706 GGGCGCCATATGATGACAATAAATATCAAGACAG NdeI

IV708 GGGCGCACTAGTGTGATGCAACGTCTGCTAGATG SpeI

IV783 GCGCCCCATGGATGCTTATTCTGACTCG NcoI

V066 GGGCGCGTAATACGACTCACTATAGGAATGTAATGGCT
TACGTTTTC 

V631 GTTTCCCCGCCATTATCC

V659 GCGGCGGAGCTCGTGATTTATTATATTGGTTTTGGTTG SacI

V700 GGGCGCGTAATACGACTCACTATAGCAACAATACCGTG
AAATGC 

V708 GGGCGCGTAATACGACTCACTATAGAACAGAGAGACC
CGACTC

V731 GGGCGCGTAATACGACTCACTATAGGGTGATTTATTAT
ATTGGTTTTGGTTG 

V732 CTCTAGTGATGCCATAAATGTTATAC

V830 GGGCGCGTAATACGACTCACTATAGCTTACATTTTATAT
GAATGTAATGGC

V831 CATACACCGTGAAAACGTAAG

V832 GGGCGCGTAATACGACTCACTATAGCACGGTGTATGAT
GGATAATG

VI085 CGGAGTCAGCAAAATTGTACC

VI386 GCGCGTAATACGACTCACTATAGGGCGGGGAAACAGA
GAG

VI564 GGCTAATACGACTCACTATAGGGCTTACCGAAATAATG
CG

VI565 CATTCTTTTCATCTTTAACTTACTCG

VI950 GCGCGTAATACGACTCACTATAGGTTCGCGCGGCTAAT
GAGAG

VIII672 GCGCCGGATCCCGAACGTTTAGGTCTGCGTC BamHI

VIII673 GCGCCGTCGACCTAATGACAATCCTTAACTTTC SalI

VIII674 GCGCCGTCGACGTATGTTGACCATACTGGAAT SalI
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VIII675 GCGCCGGATCCGTTATCGATCCGCTGACCG BamHI

VIII676 GCGCCGTCGACGTTTATTATTCCACAAGTCTCTTGG SalI

VIII677 GCGCCGTCGACCGCAACTCTTCTTGCTGAG SalI

qRT-PCR 
Primer

III393 CCGACGTAAAGCCGCGATAC sopB (fw) 

III394 CCTCGTTCATAAGCACTCGTC sopB (rev) 

IV529 CGCGACTCAGCAAGAAGAG rne (fw) 

IV530 GCCGATGTCTGGGCGCAG rne (rev) 

IV931 CGCCCAGACGCGCTTCGGCC pnp (rev) 

IV946 GTTGGGCGCGGTCGTCTTCGG pnp (fw) 

V89 CAGGGACTGCTTAGGACGAG csrB (fw)

V90 CCTGCTCAATCCCTGAAAAC csrB (rev)

VI98 GGAGCACAGTTACTCAGGATGAG csrC (fw)

VI99 GGCGATTCGCCCGGCGCTC csrC (rev)

Underlined – restriction sites
Dotted underlined – T7 promoter
Bold – sequences homologous to kanamycin resistance gene (pKD4)
Bold and underlined – terminator sequence
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