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TABLE S1 Bacterial strains and plasmids used in this study

Strain or plasmid  Genotype or description

Reference or source

Strains

Y. pestis

KIM6+ Pgm+, pCD-, pMT1+, pPst+, parental strain

VV150 KIM6+ derivative, Ay3550

VV151 KIM6+ derivative, Ay3555

VV278 KIM6+ derivative, Ay3550Ay3551

VV279 KIM6+ derivative, Ay3555Ay3550

VV280 KIM6+ derivative,
Ay3555Ay3554Ay3553Ay355xAy3551Ay3550
(‘All’ mutant)

V267 KIM6+ derivative, Ay3555Ay3554Ay3553

VV670 KIM6+ derivative, WT glmS-pstS::kan®

E. coli

DH5a laboratory cloning strain

DG44 AtyrB AaspC

DM12740 BL21A1 contains pET20b with S. enterica ridA

DM16279 BL21Al contains pET28a::y3551

Salmonella enterica serovar Typhimurium LT2

DM15847 wildtype contains pBAD24 (empty vector)

DM16509 DM15847 contains pTRC99A

1)

This study
This study
This study

This study

This study

(2)

This study

Invitrogen
CGSC Strain#: 5802
3

This study

Downs lab collection

This study
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52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

76

DM16510
DM16150
DM16434
DM16435
DM14828
DM16281
DM16282
DM14829
DM16283
DM16284
DM16293

DM16294

Plasmids

pC26-pac

pCS::P55

pCS::P54

pCS::P53

pCS::P55-54

DM15847 contains pTRc55 This study

DM15847 aspC789::Km

DM16150 contains pTRc99A (empty vector)

DM16150 contains pTRc55

S. enterica wildtype

DM14828 pET28a::y3550

DM14828 pET28a::y3551

DM14828 derived ridA1::Tn10(Tc)
DM14829 contains pET28a::y3550
DM14829 contains pET28a::y3551
DM14829 contains pET28b (empty vector)

DM14829 contains pET28b::ridA (K12)

pSC101 derivative contains promoterless
luxCDABE reporter, KmR

pCS26-pac derivative containing 55-lux
transcriptional fusion carrying nucleotides
-881/+153 of y3555 gene, KmR
pCS26-pac derivative containing 54-lux
transcriptional fusion carrying nucleotides
-428/+130 of y3554 gene  , KmR
pCS26-pac derivative containing 53-lux
transcriptional fusion carrying nucleotides
-445/+116 of y3553 gene, KmR

pCS26-pac derivative containing

Downs lab collection
This study

This study

Downs lab collection
This study

This study

4)

This study

This study

This study

This study

(5)

This study

This study

This study



77
78
79
80
81
82
83
84
85
86
87
88
89
90
01
92
03
04
95
96
97
08
99

100

101

102

pCS::P5x

pCS::P50

pCS::P5x-51-50

PKOBEG

pKD4

pPTRC99A

pCR4-TOPO

pCR4::3550

pCR4::3555

pUC18R6KmMIniTn7T

transcriptional fusion carrying nucleotides

-881/+1355 of y3555 gene, KmR

pCS26-pac derivative containing
transcriptional fusion carrying nucleotides
-915/+54 of y3551 gene,  KmR

pCS26-pac derivative containing

transcriptional fusion carrying nucleotides

-403/+135 of y3550 gene, KmR
pCS26-pac derivative containing

transcriptional fusion carrying nucleotides

-915/+800 of y3551 gene  , KmR

ARed and sacB plasmid for mutagenesis,

CmR

PANTsg derivative template plasmid

containing the kanamycin cassette for ARed

recombination, ApR

IPTG-inducible strong hybrid trp/lac promoter

containing plasmid, ApR

Cloning vector, KmR, ApR

pPCR4-TOPO derivative expressing

y3550, KmR, ApR

pPCR4-TOPO derivative expressing

y3555, KmR, ApR

pUC18 derivative plasmid enabling

insertion of genes into attTn7

transposon insertion site located between

This study

This study

This study

This study

(6)

(7)

(8)

Invitrogen

This study

This study
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104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123

E5049::kmR

pTRc50
pTRc51
pTRc55
pTRc50_55

pTRC51_55

pET28a

pET28a::y3551
pET28a::y3550
pPET28a::y3555

pFLP3

the gImS and pstS genes in the

chromosome, ApR

pUC18R6KmMINiTN7T plasmid with

kanamycin resistance cassette cloned

in between transposition mediating sites
PTRCc99A derivative contains y3550 gene
pTRCc99A derivative contains y3551 gene
PTRCc99A derivative contains y3555 gene
PTRC99A derivative contains y3550 and y3555

pTRC99A derivative contains y3551 and y3555

Protein Expression vector allowing 6xHis
tagging of a gene

pET28a derivative contains y3551 gene
pET28a derivative contains y3550 gene
pET28a derivative contains y3555 gene

Source of Flp recombinase, TcR, ApR

(9)

This study
This study
This study
This study
This study

This study

EMD Biosciences
This study
This study

This study

(9)

The coordinates for the lux fusions are indicated with respect to the translational start codon for each

gene. KanR, kanamycin resistance; ApR, ampicillin resistance; TcR, tetracycline resistance.
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130
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133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149

150

TABLE S2 Oligonucleotides used in this study

Primer Sequence (5’-3’) RE
For lux fusions

50R-BHI TAAGGATCCATTGGCATTCCATGCCAC BamHI
50F-Xhol TAACTCGAGTTTATGCTGATTATTTTAAAGGAAC Xhol
5xR-BHI GAGGGATCCGGCCAATAGCGGAAGGTGC BamHI
5xF-Xhol AGGCTCGAGGAACTTTTATACAATGGAACGTG Xhol
53R-BHI AACGGATCCAGGATGATAATCTGAAAATTC BamHI
53F-Xhol TGCCTCGAGCTGTAGTAGTCGACTGGCTC Xhol
54R-BHI AGCGGATCCAATGCGGTCATGTCAAAG BamHI
54F-Xhol AATCTCGAGCGTTCTCTTTGGCTGTACCG Xhol
55R-BHI CGGGGATCCAAGGATCTGCCCAGCACAAC BamHI
55F-Xhol GAACTCGAGTGATTCATGATTAACCGAAATGC Xhol

For RT-PCR analysis

5051RTR (Bn) CATCAGCAGGCGTGGCCC

Y3555Set2Fw (Ar) AAATACCTCTTCTCAGGCGGGCAT

Gene deletion
3550-H1P1 CAATAATGGAGAGTTATCATGAATAGACGTGTAATCAAT

CCCTIGTGTAGGCTGGAGCTGCTTCG

3550-H2P2 CTACTCTTCATTTTATTATCAGCCCAAGCAAGCAGTCGC

TTCCATATGAATATCCTCCTTAGTTC

3555-H1P1 TTATTAAAGGGGAATACCATGAATACGATTAGAAGAAAA



151 ATGTIGTGTAGGCTGGAGCTGCTTCG

152  3555-H2P2 CGCTAACTGCATTAATGCCTGTTGGATTCGAGTCAAAAC
153 TGCCATATGAATATCCTCCTTAGTTC

154  3551-H1P1 TAAAATAGAGGATATATCATGAAGTCAGTCATTGAAACA
155 AAATGTAGGCTGGAGCTGCTTC

156

157 For cloning

158 p270 ACGGATCCATGAATAGACGTGTAATCAATCCCG

159 p271 CACTCGAGTCAGCCCAAGCAAGCAGTCGC

160 p272 ACGGATCCATGAAGTCAGTCATTGAAACAAAAAATGC
161  p273 CACTCGAGTCAAACCCCAGCAATAACTTCTATTTC!
162 p274 ACGGATCCATGAATACGATTAGAAGAAAAATGCGTC
163  p275 CACTCGAGTTATCCATGGCAGATCCCCTTTTCC

164  p508 CGATAAGCTTGATTTAGTAAGCCTGTGATTTGC

165 p509 TGTGAAGCTTATCCATGGCAGATCCCCTTTTCC

166  p395/pKD4KanF ATTAGGATCCGAACACGTAGAAAGCCAGTCC

167  p396/pKD4KanR CAGCGAATTCTCAGAAGAACTCGTCAAGAAGGC

168  pstSup2 GCTATACGTGTTTGCTGATCAAGATGC (9)
169 pTn7R CACAGCATAACTGGACTGATTTC 9)
170  3550-R CGC CCA TTT AAT GAT GAG TGC

171  3550-F TCC CAC TGC TGA TTA GTA TCG

172 3555-R CAA CAC CGG ACT GAG CGA TC

173 3555-F ATT TTG TGT CAA CTG ACT GAT TG

174

175 For gPCR
176  y3550SetlFw GCATGGAATGCCAATGGCGAGTTA
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178
179
180
181
182
183
184
185
186
187

188
189

y3550Set1Rev
y3551SetlFw
y3551SetlRev
y3553SetlFw
y3553SetlRev
y3554Set3Fw
y3554Set3Rev
y3555Set2Fw
y3555Set2Rev
gyrBFw

gyrBRv

TAGACGTACAACATCAGCAGGCGT

TGCTTCAGGGCAGATACCGATCAA

GTTCCAGCCTGTAGAAGAACAGCA

TCATCCTGGTGCTGTTCGTAGT

TCCATCAGACATTTCAACTCGCCG

GCATCATTGGTATTCTGCGTGCCA

CGCCAACTAATGCGGTTGCGATAA

AAATACCTCTTCTCAGGCGGGCAT

ATGAGAGGAACCCACTTTCAGGCA

TCGCCGTGAAGGTAAAGTTC

TTTGCTCAGTTTCACCCACC




190
191 Protein $ID

1: Y3555 100.00 20.17 19.88 15.80 18.97

2: Y2760_AspC 20.17 100.00 85.86 41.41 42.42

3: Se AspC 19.88 85.86 100.00 42.17 42.42

4: Y0579_TyrB 15.80 41.41 42.17 100.00 72.80

5: Se_TyrB 18.97 42.42 42.42 72.80 100.00
194 v3555 1 ---—-[@NTIRRKMRPEFQGLQGGLFSSKKBOV@TA@D-----—-—-- LMANGRDY--L
195 2760 AspcC 1 BN R~ DINRINGIK SN T €T G
196  v0579 TyrB 1 ————- Wg-——-—-—-—-————————- B F B2 DNRINEKEVN TG
197  sTtM0998 Aspc 1 e R DISRIE< SN T €1 G
198  sTM4248 TyrB 1 INF R DEIRIEINKEVNLET G

199
200

201  v¥3555 44 ClirBprrrDENEP--EHT SOV IKSUA--NGSASHMTMP IENEE LAEKMALKIMORYNNLT
202 Y2760 AspC 40 VNMKETER TiIVART - - - SR KNEo vilh - N- £ K NG ASCTRE NSA
203 Y0579 TyrB 35 | MYNBOEF |0 0-—-ANDANSAOMSTOP-H i{Pv)elp 0s S TARe0 HDHP
204  STM0998 AspC 35 | MKBRTEKTIEIT- - WKKNIO vl - N - E TIKNM#G E2ARCTOE KGSA
205  sTM4248 TyrB 35 | MYNRDET Tj50MK- - - \YAEREARINAQP-HEASTRP NT} ZHTHAP DHP
206

207

208  v3555 100 MPN- - -NEDEfL  HSEY EBSNFLNVEL

209  v2760 AspC 95
210  v0579 TyrB 91
211  sSTM0998 AspC 90
212 sTM4248 TyrB 91
213

NTIFVKR
YFIBAG

QTSAKR| INJP SW PN HISNN 'l
YEIZIBSO) S
N

L
2\
2\
A\
JA\

214

215  ¥3555 156 LKAENNFO[IKDFENKBK-TM Fi-----
216 Y2760 AspC 154 [@@ARNH OGD S-----
217 Y0579 TyrB 150 MIBNDKL QOLPEIS IUKE - ———-
218  STM0998 AspCl49 MEEAEJHT BromcD SE-----
219  STM4248 TyrB150 ||j4BDATN IINT PR S T k- ----
220

221

222 Y3555 208 SEPEUWERT S VF RN SN GFRNE Yl A
223 Y2760 AspC 209 E DA GEESN RIga~ 7 iz o)l /(of Sl s KN F G LYNERVGES

224 Y0579 TyrB 205 A AMERISIISN S F S KIFRIL Y NERVGEL)
225  STM0998 AspC204 E DAMGESNR A YA 7 iskeoe EASSISKNFGLYNERVG C
s

226 STM4248 TyrB205 NSAGLPA E
227

228

229  v3555 264 ATNIR- - - sORG AR -DipsFMEE T FER- - —-—--

230 Y2760 AspC 266
231 Y0579 TyrB 262
232  STM0998 AspC261
233  STM4248 TyrB262
234

ATVRENYSSPPNFGAQ SKVIN & T VIROWO A QIVINT |38NT. D
R RANY SNP PISGIGAS] LSIIBA LR AN TDIVIN O RE{OR
ARV RININY SSP PGIIGA® LEGBIRA T KA €I MRNR T IR

AWERANY S§pPINEIGAS LRINAR LR AW T DIV QR

235

236 Y3555 310 FEMUNATPGVCMVIETSGHLSWIDI SKLGTSTF I CijenReHAE IMVNEIE TPy GG
237 Y2760 AspC 326 NTl-—-—-- EKGAQQDg--—--—-—-—-——-—-- K/ 7o)
238 Y0579 TyrB 322 EAWK-————— AR RN —-—-—-—--—-———- F-EAGN
239  sTM0998 AspC321 NTHE---—-- EKGANBD|g-------—-—-—-——- B0V
240  STM4248 TyrB322 KEMWK—--—-— AEVERNg---—--—--—--—-—- DYLLQOBGMES E o)

241
242



243  v3555 370 ORI L AKEKGI@HE -~ - - - —— e
244 Y2760 AspC 364 TpONV2PI OF---—— -
245 Y0579 TyrB 360 LREEFGY YA S GRS GINEE VO VEN . IS
246  STM0998 AspC359 LREEFGVYAVASGR TPDRl AP [EM- - -~
247  STM4248 TyrB360 C AN R AR
248

249

250 y3555 ————-

251  v2760 AspC 397 IV

252 Y0579 TyrB 393 FARMWO

253  STM0998 AspC392 IV

254  STM4248 TyrB393 FAIN

255

256

257 FEigure S1. Alignments of the Y3555 and Y. pestis KIM6+ and S. enterica AspC and

258  TyrB. *denotes the glutamate instead of aspartate that is predicted to coordinate the
259  pyridine nitrogen of PLP in the active site

260

10



261

@ aspC/pAspC + ara
© aspC/pAspC

-4 aspC/pVOC +ara
8 aspC/pVOC

262
263

264
265
266  Figure S2. S. enterica aspC expressed in trans complements growth defects of an S.

267 enterica aspC mutant The S. enterica aspC789::km mutant (DM16150) with either a
268 pBAD24 empty vector control (aspC/pVOC), or a pBAD24 plasmid expressing S. enterica
269  aspC (aspC/pAspC) were grown in minimal glucose (11 mM) medium without, or with 0.2%
270 arabinose (+ara) as indicated in legend. Error bars represent mean(xSEM) from three

271  biological replicates.
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281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324

Q

Protein $%ID

1: Y3555 100
2: 07704 86.
3: 072382 86.
4: 093506 86.
5: Se_AspB 86.
6: Y2760_AspC 19.
7: Se_AspC 19.
8: Y0579_TyrB 16.
9: Se_TyrB 18.
Y3555 1
Y2760 AspC 1
Y0579 TyrB 1
STM0998 AspC 1
STM4248 TyrB 1
07704 1
072382 1
093506 1
Se AspB 1
Y3555 54

Y2760 AspC 47
Y0579 TyrB 42
STM0998 AspC 42
STM4248 TyrB 42
07704 54
072382 54
093506 54
Se_ AspB 54

Y3555 110
Y2760 AspC 106
Y0579 TyrB 102

STM0998 AspCl01
STM4248 TyrBl1l02

07704 110
072382 110
093506 110
Se_ AspB 110
Y3555 167
Y2760 AspC 165
Y0579 TyrB 161

STM0998 AspCl60
STM4248 TyrBlo6l

07704 167
072382 167
093506 167

.00 86.59 86.59 86.59 86.83 19.60 19.03 16.43 18.70

59 100.00 98.05 98.05 98.29 19.03 18.47 16.71 17.85
59 98.05 100.00 100.00 99.76 19.60 18.75 15.86 17.85
59 98.05 100.00 100.00 99.76 19.60 18.75 15.86 17.85

83 98.29 99.76 99.76 100.00 19.60 18.75 15.86 17.85
60 19.03 19.60 19.60 19.60
03 18.47 18.75 18.75 18.75 85.86

100.00 42.17 42.42
100.00 72.80
70 17.85 17.85 17.85 17.85 42.42 42.42 72.80

100.00

INT IRRKMRPIBFOGLOGGLESSVKKADVGTAVLEBLMANGV DN Sl

BEK I T-INAPLDPIMGIMTDI FRADDRAHKINMGIEVYKDETG
—————————————————— F NED—‘YAGDP INSIBVE SEFKADNRAHKVNIRSTELYMNEQG
—————————————————— AEN T-INAP-DP EGIBADLEFRADDRPGKINIMGIEVYKDETG
KWYD-I\YADPIMSIBUE RFKIDSRHDKVNIMS TELY “NEIBG
SVKKADVGTAVL
SVKKADVGTAVL

SVKKADVGTAVL
SVKKADVGTAVL

EfZOMOANDAREAQLSTOQPHGTPVMLPME@GLOSY TAEQQL
KTVLTSV/KKREQYL —ENETTKNYLGIDGIE FARCTQEL

SHYTMPIGNP
SHYTMPIGNP
SHYTMPIGNP

PGSDSGLLFAMMPE TNV DE VBT HSPSYPSNEFLNVELLGGIN !
IHEGCT-[€GIRR TAADIMMAHQT S A KRWYW /SN INHKNVEFIRAAC@LEVIYEYAYYDAANHA S O F

€GS - [C€AIKVGADE NHYFPDSOWYW/SDI W ENHVATFSGAGEKVNEY PYFDNDKLAVKE

PGSDSGLLFAMMPE Tkt
PGSDSGLLFAMMPE Tkt
PGSDSGLLFAMMPE T Initat
PGSDSGLLFAMMPE T nktat

INDEEN
DGLLNS IAQAGD

DPMLAT{QQLPARS
EALQAS I “[AQAGDH
NBLLATI NTLPAES
S DFERK I TE K
S DFERK I TEK

IRVAVADIOY:N:HAD — — —
PLFINEIRV(OGFAN
PEIINIIV{OGFGA
PLFINEIRVCOGFAR

QGFGA
IRVAVADIOY:NHIND — — —
INVAVADIOYN:HND — — —
INVAVADIOYNHND — — —

LHPCCHNMKE DETNAQWDRWIE
FHGCCH\J2MKe T D p T LEOWEVIN

e PNNPTGTVLRRESLOALADFVIEBHDL
i PNNPTGTVLRRESLOALADFVIBHDL
i PNNPTGTVLRRESLOALADFVIBHDL

BIDFERKITEKES
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325 se AspB SNSRI DFEJK I TEKRTKMY I LTNGRIPNNPTGTVLRRES LOALADEVIBHDLMLVVDOAFE DEEE
326

327
328  v3555 AN’ 1 FDR I EFISTIASLPGMWERTYSVFSFSKGMGLSGFRVGY LigevA DING TMDWLEGCTVN
329 Y2760 AspC 225 [EFESPAQG--I'RIFALTHQELIVCSHE [ GLRVG CTLVABNBSN /ABTALSQVKA

330 Y0579 TyrB 221 iNzeAYA--BRAVASVGLPCHISNERSNT FSYNERYEGHESVVCESEEAAGRILEOLKA
331  STM0998 AspC220 (I ERrABG--IIRAFAL I HKEL@VASE [N (el NERYER CTLVANAETIBRATSOMKS
332  STM4248 TyrB221

DIpPAYV-—-RATASAGLPAINV SNSIEIN INYEENYEGINSVVCERAEMAARVLEOLKA

333 07704 S, T DN IEFISIASLPGMWERT I SVESFSKGMGLSGEFRVGY I N/ 1 1 Dja| T MDBL

334 072382 S, TFDNIEFISIASLPGMWERTISVESFSKGMGLSGEFRVGY I N/ 1 1 Dja| T MDBL

335 093506 Al T FDNIEFISTIASLPGMWERTISVESFSKGMGLSGFRVGY 1S 1 il T MDIAT,

336 Se AspB Al T FDNIEFISIASLPGMWERTISVESFSKGMGLSGFRVGY 1S A il T MDIAT,

337

338

339  v3555 278 (€jo IO T FERRRKVVEFEMMNGE

340 v2760 AspC 283 WIHOEL TRMR I RMORMER NT/ QEKGINOOD
341 Y0579 TyrB 279 EAIKASLPERN
342  STM0998 AspC278 NTOEKGENRD
343  sSTM4248 TyrB279

344 07704 278

345 072382 278

346 093506 278

347 Se AspB 278

348

349  v3555 324

350 Y2760 AspC 343 FEFINONEMFE:S

351 Y0579 TyrB 339 FDY ! QQREMFE (TGFEREAQVESL----REMFcVY IARJER

352  se AspC 338 FEF ! KONEMERSGTDOVIRL -~ --REREcVYAJASER

353 se TyrB 339 FDYHOQREMFR TG BEEQVDRL----RDIFEVY

354 07704 Ky W/ SMVMPESGFLSWIDISKLGESIFICDYLLEHAGVMVNSGVPYGIMGGEGY IRLVHGCYKD
355 072382 KXW/ SMVMPESGFLSWIDISKLGESIMFICDYLLEHAGVMVNSGVPYGIMGGEGY IRLVHGCYKD
356 093506 KPY W/ SMVMPESGFLSWIDISKLGESIMFICDYLLEHAGVMVNSGVPYGIMGGEGY IRLVHGCYKD
357 se AspB Ky W/ SMVMPESGFLSWIDISKLGESIMFICDYLLEHAGVMVNSGVPYGIMGGEGY IRLVHGCYKD
358

359

360  v3555 384 [-EEY] OnLUe AKEKCHEHE
361 Y2760 AspC 389 NMAPMEEANVAUL---—-—-—-——-—--

362 Y0579 TyrB 385 NVEQOUAVAFAA [@-------—----——--

363  Se AspC 384 NMAPMEEANVANL----—-—-—-—-——-
364  Se TyrB 385 NVHEMWAKAFAANM-—————————————-
365 07704 384 DEE
366 072382 ERP B K T.CAVLTRT QAT i DIsIF
367 093506 RPN B r K L.CAVLTRIQRAL DisIE
368 Se AspB RPN DB F K L.CAVLTRIORAL DEIE
369
370
371
372

373 Figure S3. Alignments of Y3555 and 07704, 072382, 093506, AspB from CDC isolates
374  of S. enterica. *denotes the glutamate instead of aspartate that is predicted to coordinate
375 the pyridine nitrogen of PLP in the active site.

376
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385
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388
389
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392
393
394
395
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398
399
400
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