
IMGPR_plasmid_2731957702_000002: 214,684-236,034 (+)

210
211 212 213 214 215

216
217 218

219
Formimidoylglutamase (ANIAJDMN_00220)

221

Michele_2A_hits_grouped (ANIAJDMN_00222)

COG0640 Csa3_1_CAS-I-II-III-IV-V-VI (ANIAJDMN_00223)
L-threo-3-hydroxyaspartate ammonia-lyase (ANIAJDMN_00224)

225

Protein phosphatase CheZ (ANIAJDMN_00226)

227228 229
230

231Glutathione S-transferase GST-6.0 (ANIAJDMN_00232)

IMGPR_plasmid_2876610501_000002: 253,426-274,776 (-)

L-threo-3-hydroxyaspartate ammonia-lyase (INIGLNIH_00249)

COG0640 Csa3_1_CAS-I-II-III-IV-V-VI (INIGLNIH_00250)
Michele_2A_hits_grouped (INIGLNIH_00251)

252

Formimidoylglutamase (INIGLNIH_00253)
254

255256
257

258

IMGPR_plasmid_2821065626_000003: 219,539-240,188 (+)

231 232
233

234
235

236

Leucine efflux protein (BAPHLPBM_00237)

238

HTH-type transcriptional regulator PgrR (BAPHLPBM_00239)
Michele_2A_hits_grouped (BAPHLPBM_00240)

COG0640 Csa3_1_CAS-I-II-III-IV-V-VI (BAPHLPBM_00241)
L-threo-3-hydroxyaspartate ammonia-lyase (BAPHLPBM_00242)

244

IMGPR_plasmid_2645727744_000002: 37,795-70,371 (-)

46

L-threo-3-hydroxyaspartate ammonia-lyase (AANOHJHG_00048)
COG0640 Csa3_1_CAS-I-II-III-IV-V-VI (AANOHJHG_00049)

Michele_2A_hits_grouped (AANOHJHG_00050)

51
Formimidoylglutamase (AANOHJHG_00052)

5354555657

vanR_ACDEGLN-NCBIFAM VanR-ABDEGLN family response regulator transcription factor (NF033117.2) (AANOHJHG_00058)

Adaptive-response sensory-kinase SasA (AANOHJHG_00059)

606162

Oligopeptide transport ATP-binding protein OppF (AANOHJHG_00063)

Pseudomonine (VF0936) (AANOHJHG_00064)

Glutathione transport system permease protein GsiD (AANOHJHG_00065)
Dipeptide transport system permease protein DppB (AANOHJHG_00066)

Oligopeptide-binding protein AppA (AANOHJHG_00067)

putative protein (AANOHJHG_00068)

Bifunctional transcriptional activator/DNA repair enzyme Ada (AANOHJHG_00069)

IMGPR_plasmid_3300031132_000037: 284,378-308,193 (-)

L-threo-3-hydroxyaspartate ammonia-lyase (CPGGLMBL_00280)

COG0640 Csa3_1_CAS-I-II-III-IV-V-VI (CPGGLMBL_00281)

Michele_2A_hits_grouped (CPGGLMBL_00282)

283
Formimidoylglutamase (CPGGLMBL_00284)

Oligopeptide transport ATP-binding protein OppF (CPGGLMBL_00285)

Pseudomonine (VF0936) (CPGGLMBL_00286)

Glutathione transport system permease protein GsiD (CPGGLMBL_00287)
Dipeptide transport system permease protein DppB (CPGGLMBL_00288)

Oligopeptide-binding protein AppA (CPGGLMBL_00289)

putative protein (CPGGLMBL_00290)

Bifunctional transcriptional activator/DNA repair enzyme Ada (CPGGLMBL_00291)

IMGPR_plasmid_2675903586_000004: 328,543-351,701 (+)

355

Oligopeptide-binding protein AppA (DKMNKLHO_00356)

Dipeptide transport system permease protein DppB (DKMNKLHO_00357)
Glutathione transport system permease protein GsiD (DKMNKLHO_00358)

Pseudomonine (VF0936) (DKMNKLHO_00359)

Oligopeptide transport ATP-binding protein OppF (DKMNKLHO_00360)

Formimidoylglutamase (DKMNKLHO_00361)
362

Michele_2A_hits_grouped (DKMNKLHO_00363)

COG0640 Csa3_1_CAS-I-II-III-IV-V-VI (DKMNKLHO_00364)

L-threo-3-hydroxyaspartate ammonia-lyase (DKMNKLHO_00365)

IMGPR_plasmid_2597490175_000003: 146,033-170,167 (+)

160

Oligopeptide-binding protein AppA (FHMNCJAA_00161)

Dipeptide transport system permease protein DppB (FHMNCJAA_00162)
Glutathione transport system permease protein GsiD (FHMNCJAA_00163)

Pseudomonine (VF0936) (FHMNCJAA_00164)

Oligopeptide transport ATP-binding protein OppF (FHMNCJAA_00165)

Formimidoylglutamase (FHMNCJAA_00166)
167

HTH-type transcriptional regulator PgrR (FHMNCJAA_00168)

Michele_2A_hits_grouped (FHMNCJAA_00169)

COG0640 Csa3_1_CAS-I-II-III-IV-V-VI (FHMNCJAA_00170)

L-threo-3-hydroxyaspartate ammonia-lyase (FHMNCJAA_00171)

IMGPR_plasmid_2690315785_000001: 369,306-392,470 (-)

L-threo-3-hydroxyaspartate ammonia-lyase (MOBJFJHB_00362)

COG0640 Csa3_1_CAS-I-II-III-IV-V-VI (MOBJFJHB_00363)

Oxidoreductase UcpA (MOBJFJHB_00364)

365
366

367

Oligopeptide transport ATP-binding protein OppF (MOBJFJHB_00368)

Pseudomonine (VF0936) (MOBJFJHB_00369)

Glutathione transport system permease protein GsiD (MOBJFJHB_00370)
Dipeptide transport system permease protein DppB (MOBJFJHB_00371)

Oligopeptide-binding protein AppA (MOBJFJHB_00372)

373

IMGPR_plasmid_2645727681_000001: 59,214-91,445 (+)

64
Oligopeptide-binding protein AppA (MFNLDMDP_00065)

Dipeptide transport system permease protein DppB (MFNLDMDP_00066)

Glutathione transport system permease protein GsiD (MFNLDMDP_00067)

Pseudomonine (VF0936) (MFNLDMDP_00068)

Oligopeptide transport ATP-binding protein OppF (MFNLDMDP_00069)

70 71

IS30 family transposase ISCfr4 (MFNLDMDP_00072)

73 74 75 76

putative N-acetyltransferase YsnE (MFNLDMDP_00077)

78
Formimidoylglutamase (MFNLDMDP_00079)

80 81

dTDP-3-amino-3,6-dideoxy-alpha-D-galactopyranose 3-N-acetyltransferase (MFNLDMDP_00082)

Glucose 1-dehydrogenase (MFNLDMDP_00083)

84 85

HTH-type transcriptional regulator PgrR (MFNLDMDP_00086)

Michele_2A_hits_grouped (MFNLDMDP_00087)

COG0640 Csa3_1_CAS-I-II-III-IV-V-VI (MFNLDMDP_00088)

L-threo-3-hydroxyaspartate ammonia-lyase (MFNLDMDP_00089)

IMGPR_plasmid_2876561215_000002: 149,938-179,772 (-)

HTH-type transcriptional regulator GltC (MJEPEFFI_00159)167
168

L-threo-3-hydroxyaspartate ammonia-lyase (MJEPEFFI_00169)
COG0640 Csa3_1_CAS-I-II-III-IV-V-VI (MJEPEFFI_00170)

Michele_2A_hits_grouped (MJEPEFFI_00171)

HTH-type transcriptional regulator PgrR (MJEPEFFI_00172)

173

Leucine efflux protein (MJEPEFFI_00174)
175

176

IS30 family transposase ISCfr4 (MJEPEFFI_00177)

178

Oligopeptide transport ATP-binding protein OppF (MJEPEFFI_00179)

Pseudomonine (VF0936) (MJEPEFFI_00180)

Glutathione transport system permease protein GsiD (MJEPEFFI_00181)
Dipeptide transport system permease protein DppB (MJEPEFFI_00182)

Oligopeptide-binding protein AppA (MJEPEFFI_00183)
putative protein (MJEPEFFI_00184)

Bifunctional transcriptional activator/DNA repair enzyme Ada (MJEPEFFI_00185)

IMGPR_plasmid_2905939430_000002: 4,518-35,454 (+)

Bifunctional transcriptional activator/DNA repair enzyme Ada (PJMFKAKD_00010)

putative protein (PJMFKAKD_00011)

Oligopeptide-binding protein AppA (PJMFKAKD_00012)

Dipeptide transport system permease protein DppB (PJMFKAKD_00013)
Glutathione transport system permease protein GsiD (PJMFKAKD_00014)

Pseudomonine (VF0936) (PJMFKAKD_00015)

Oligopeptide transport ATP-binding protein OppF (PJMFKAKD_00016)

17

IS30 family transposase ISCfr4 (PJMFKAKD_00018)

19 20 21 22

putative N-acetyltransferase YsnE (PJMFKAKD_00023)

24 25 26
Michele_2A_hits_grouped (PJMFKAKD_00027)

COG0640 Csa3_1_CAS-I-II-III-IV-V-VI (PJMFKAKD_00028)

L-threo-3-hydroxyaspartate ammonia-lyase (PJMFKAKD_00029)

IMGPR_plasmid_2847807205_000003: 556,477-582,917 (-)

L-threo-3-hydroxyaspartate ammonia-lyase (OHLGILNH_00564)

COG0640 Csa3_1_CAS-I-II-III-IV-V-VI (OHLGILNH_00565)

Michele_2A_hits_grouped (OHLGILNH_00566)

567

Leucine efflux protein (OHLGILNH_00568)
569

570

IS30 family transposase ISCfr4 (OHLGILNH_00571)

572

Oligopeptide transport ATP-binding protein OppF (OHLGILNH_00573)

Pseudomonine (VF0936) (OHLGILNH_00574)

Glutathione transport system permease protein GsiD (OHLGILNH_00575)
Dipeptide transport system permease protein DppB (OHLGILNH_00576)

Oligopeptide-binding protein AppA (OHLGILNH_00577)
578583

584
585

IMGPR_plasmid_2847787641_000002: 223,860-250,300 (+)

249
Oligopeptide-binding protein AppA (DMGGCLNA_00250)

Dipeptide transport system permease protein DppB (DMGGCLNA_00251)
Glutathione transport system permease protein GsiD (DMGGCLNA_00252)

Pseudomonine (VF0936) (DMGGCLNA_00253)

Oligopeptide transport ATP-binding protein OppF (DMGGCLNA_00254)

255

IS30 family transposase ISCfr4 (DMGGCLNA_00256)

257
258

Leucine efflux protein (DMGGCLNA_00259)

260

Michele_2A_hits_grouped (DMGGCLNA_00261)

COG0640 Csa3_1_CAS-I-II-III-IV-V-VI (DMGGCLNA_00262)

L-threo-3-hydroxyaspartate ammonia-lyase (DMGGCLNA_00263)

IMGPR_plasmid_2617271107_000002: 248,650-275,090 (+)

Oligopeptide-binding protein AppA (KDPEGJFG_00256)

Dipeptide transport system permease protein DppB (KDPEGJFG_00257)
Glutathione transport system permease protein GsiD (KDPEGJFG_00258)

Pseudomonine (VF0936) (KDPEGJFG_00259)

Oligopeptide transport ATP-binding protein OppF (KDPEGJFG_00260)

261

IS30 family transposase ISCfr4 (KDPEGJFG_00262)

263
264

Leucine efflux protein (KDPEGJFG_00265)

266

Michele_2A_hits_grouped (KDPEGJFG_00267)

COG0640 Csa3_1_CAS-I-II-III-IV-V-VI (KDPEGJFG_00268)

L-threo-3-hydroxyaspartate ammonia-lyase (KDPEGJFG_00269)

IMGPR_plasmid_2924484564_000003: 470,369-505,776 (-)

L-threo-3-hydroxyaspartate ammonia-lyase (COOOJFBB_00460)

COG0640 Csa3_1_CAS-I-II-III-IV-V-VI (COOOJFBB_00461)

Michele_2A_hits_grouped (COOOJFBB_00462)

HTH-type transcriptional regulator PgrR (COOOJFBB_00463)

464

Leucine efflux protein (COOOJFBB_00465)

466
467

468
469

470
471

472

Acetyltransferase (COOOJFBB_00473)

474
475

vanR_ACDEGLN-NCBIFAM VanR-ABDEGLN family response regulator transcription factor (NF033117.2) (COOOJFBB_00476)

Adaptive-response sensory-kinase SasA (COOOJFBB_00477)

478
479

480

Oligopeptide transport ATP-binding protein OppF (COOOJFBB_00481)
Pseudomonine (VF0936) (COOOJFBB_00482)

Glutathione transport system permease protein GsiD (COOOJFBB_00483)
Dipeptide transport system permease protein DppB (COOOJFBB_00484)

Oligopeptide-binding protein AppA (COOOJFBB_00485)
putative protein (COOOJFBB_00486)

Bifunctional transcriptional activator/DNA repair enzyme Ada (COOOJFBB_00487)

IMGPR_plasmid_2924489260_000002: 435,502-464,842 (+)

414
Oligopeptide-binding protein AppA (ECNACBHI_00415)

Dipeptide transport system permease protein DppB (ECNACBHI_00416)

Glutathione transport system permease protein GsiD (ECNACBHI_00417)

Pseudomonine (VF0936) (ECNACBHI_00418)

Oligopeptide transport ATP-binding protein OppF (ECNACBHI_00419)

Formimidoylglutamase (ECNACBHI_00420)
421

422

dTDP-3-amino-3,6-dideoxy-alpha-D-galactopyranose 3-N-acetyltransferase (ECNACBHI_00423)

424

Adaptive-response sensory-kinase SasA (ECNACBHI_00425)

vanR_ACDEGLN-NCBIFAM VanR-ABDEGLN family response regulator transcription factor (NF033117.2) (ECNACBHI_00426)

427
428

Leucine efflux protein (ECNACBHI_00429)

HTH-type transcriptional regulator PgrR (ECNACBHI_00430)

Michele_2A_hits_grouped (ECNACBHI_00431)

COG0640 Csa3_1_CAS-I-II-III-IV-V-VI (ECNACBHI_00432)

L-threo-3-hydroxyaspartate ammonia-lyase (ECNACBHI_00433)

IMGPR_plasmid_2576861666_000003: 202,090-245,410 (-)

L-threo-3-hydroxyaspartate ammonia-lyase (DCJBMICF_00206)
COG0640 Csa3_1_CAS-I-II-III-IV-V-VI (DCJBMICF_00207)

Michele_2A_hits_grouped (DCJBMICF_00208)

209
Formimidoylglutamase (DCJBMICF_00210)

Catechol O-methyltransferase (DCJBMICF_00211)

212

Putative aliphatic sulfonates transport permease protein SsuC (DCJBMICF_00213)

Putative aliphatic sulfonates-binding protein (DCJBMICF_00214)
Siderophore-dependent iron uptake system (VF0738) (DCJBMICF_00215)

HTH-type transcriptional repressor NagR (DCJBMICF_00216)

217

NADPH-dependent curcumin reductase (DCJBMICF_00218)

219220221222223

Glutathione S-transferase GST-4.5 (DCJBMICF_00224)
putative N-acetyltransferase YsnE (DCJBMICF_00225)

226
227

228
229

230

IS30 family transposase ISCfr4 (DCJBMICF_00231)

232

Oligopeptide transport ATP-binding protein OppF (DCJBMICF_00233)

Pseudomonine (VF0936) (DCJBMICF_00234)

Glutathione transport system permease protein GsiD (DCJBMICF_00235)
Dipeptide transport system permease protein DppB (DCJBMICF_00236)

Oligopeptide-binding protein AppA (DCJBMICF_00237)
putative protein (DCJBMICF_00238)

Bifunctional transcriptional activator/DNA repair enzyme Ada (DCJBMICF_00239)

IMGPR_plasmid_2821061094_000002: 258,527-300,681 (-)

L-threo-3-hydroxyaspartate ammonia-lyase (IAAOCEOM_00256)
COG0640 Csa3_1_CAS-I-II-III-IV-V-VI (IAAOCEOM_00257)

Michele_2A_hits_grouped (IAAOCEOM_00258)

259
260

261

Tyrosine recombinase XerC (IAAOCEOM_00262)

FosA-NCBIFAM FosA family fosfomycin resistance glutathione transferase (NF000221.4) (IAAOCEOM_00263)

WYL_I_II_III_IV_V_VI_1 (IAAOCEOM_00264)

265
266

vanR_ACDEGLN-NCBIFAM VanR-ABDEGLN family response regulator transcription factor (NF033117.2) (IAAOCEOM_00267)

Adaptive-response sensory-kinase SasA (IAAOCEOM_00268)

269
270

271
272

Fluoroacetate dehalogenase (IAAOCEOM_00273)

274

ATP-dependent Clp protease proteolytic subunit (IAAOCEOM_00275)

RtxA (VF0482) (IAAOCEOM_00276)

Colicin V secretion protein CvaA (IAAOCEOM_00277)

278
279

Ubiquinone biosynthesis O-methyltransferase, mitochondrial (IAAOCEOM_00280)

281
282

Oligopeptide transport ATP-binding protein OppF (IAAOCEOM_00283)

Pseudomonine (VF0936) (IAAOCEOM_00284)

Glutathione transport system permease protein GsiD (IAAOCEOM_00285)
Dipeptide transport system permease protein DppB (IAAOCEOM_00286)

Oligopeptide-binding protein AppA (IAAOCEOM_00287)

putative protein (IAAOCEOM_00288)

Bifunctional transcriptional activator/DNA repair enzyme Ada (IAAOCEOM_00289)

IMGPR_plasmid_2821056566_000001: 258,527-300,681 (-)

L-threo-3-hydroxyaspartate ammonia-lyase (FJLNDGAO_00256)
COG0640 Csa3_1_CAS-I-II-III-IV-V-VI (FJLNDGAO_00257)

Michele_2A_hits_grouped (FJLNDGAO_00258)

259
260

261

Tyrosine recombinase XerC (FJLNDGAO_00262)

FosA-NCBIFAM FosA family fosfomycin resistance glutathione transferase (NF000221.4) (FJLNDGAO_00263)

WYL_I_II_III_IV_V_VI_1 (FJLNDGAO_00264)

265
266

vanR_ACDEGLN-NCBIFAM VanR-ABDEGLN family response regulator transcription factor (NF033117.2) (FJLNDGAO_00267)

Adaptive-response sensory-kinase SasA (FJLNDGAO_00268)

269
270

271
272

Fluoroacetate dehalogenase (FJLNDGAO_00273)

274

ATP-dependent Clp protease proteolytic subunit (FJLNDGAO_00275)

RtxA (VF0482) (FJLNDGAO_00276)

Colicin V secretion protein CvaA (FJLNDGAO_00277)

278
279

Ubiquinone biosynthesis O-methyltransferase, mitochondrial (FJLNDGAO_00280)

281
282

Oligopeptide transport ATP-binding protein OppF (FJLNDGAO_00283)

Pseudomonine (VF0936) (FJLNDGAO_00284)

Glutathione transport system permease protein GsiD (FJLNDGAO_00285)
Dipeptide transport system permease protein DppB (FJLNDGAO_00286)

Oligopeptide-binding protein AppA (FJLNDGAO_00287)

putative protein (FJLNDGAO_00288)

Bifunctional transcriptional activator/DNA repair enzyme Ada (FJLNDGAO_00289)

IMGPR_plasmid_3300042934_000023: 298,103-329,023 (-)

L-threo-3-hydroxyaspartate ammonia-lyase (IGHBDDLM_00292)

COG0640 Csa3_1_CAS-I-II-III-IV-V-VI (IGHBDDLM_00293)

Michele_2A_hits_grouped (IGHBDDLM_00294)

295297298
299

300

Fluoroacetate dehalogenase (IGHBDDLM_00301)

302
303

304305306

Uzume__UzuA (IGHBDDLM_00307)

308309310

Oligopeptide transport ATP-binding protein OppF (IGHBDDLM_00311)

Pseudomonine (VF0936) (IGHBDDLM_00312)

Glutathione transport system permease protein GsiD (IGHBDDLM_00313)
Dipeptide transport system permease protein DppB (IGHBDDLM_00314)

Oligopeptide-binding protein AppA (IGHBDDLM_00315)

316

IMGPR_plasmid_2926248961_000002: 509,793-535,892 (-)

HTH-type transcriptional regulator PgrR (DLNMEJCL_00491)494495
496

497

Fluoroacetate dehalogenase (DLNMEJCL_00498)
putative protein YycE (DLNMEJCL_00499)

500501

Oligopeptide transport ATP-binding protein OppF (DLNMEJCL_00502)

Pseudomonine (VF0936) (DLNMEJCL_00503)

Glutathione transport system permease protein GsiD (DLNMEJCL_00504)
Dipeptide transport system permease protein DppB (DLNMEJCL_00505)

Oligopeptide-binding protein AppA (DLNMEJCL_00506)

507

IMGPR_plasmid_2924459726_000003: 519,805-531,760 (-)

503508509511

IMGPR_plasmid_2716884865_000003: 514,882-535,422 (+)

503 509

putative protein YycE (PEJNJMHG_00510)
Fluoroacetate dehalogenase (PEJNJMHG_00511)

512

IS3 family transposase ISEhe3 (PEJNJMHG_00513)

514
515

516
517 518

IMGPR_plasmid_2871755987_000002: 6,497-19,195 (+)

11 12

Fluoroacetate dehalogenase (ADNHOMFA_00013)

14
putative protein YycE (ADNHOMFA_00015)

16 Tyrosine recombinase XerC (ADNHOMFA_00017)

IMGPR_plasmid_2821051985_000003: 418-8,364 (-)

123

IMGPR_plasmid_2547132158_000002: 444,820-464,299 (+)

446 447
putative protein YycE (NLKIJGFC_00448)

449 450

Catechol O-methyltransferase (NLKIJGFC_00451)
Glucose 1-dehydrogenase (NLKIJGFC_00452)

HTH-type transcriptional regulator PgrR (NLKIJGFC_00453)

Michele_2A_hits_grouped (NLKIJGFC_00454)

COG0640 Csa3_1_CAS-I-II-III-IV-V-VI (NLKIJGFC_00455)

L-threo-3-hydroxyaspartate ammonia-lyase (NLKIJGFC_00456)

IMGPR_plasmid_2767802444_000003: 19,888-40,034 (-)

L-threo-3-hydroxyaspartate ammonia-lyase (JOLEHMEE_00024)

COG0640 Csa3_1_CAS-I-II-III-IV-V-VI (JOLEHMEE_00025)

Michele_2A_hits_grouped (JOLEHMEE_00026)

HTH-type transcriptional regulator PgrR (JOLEHMEE_00027)

Glucose 1-dehydrogenase (JOLEHMEE_00028)
Catechol O-methyltransferase (JOLEHMEE_00029)

3031
putative protein YycE (JOLEHMEE_00032)

3334

IMGPR_plasmid_2767802446_000006: 154,315-175,924 (-)

L-threo-3-hydroxyaspartate ammonia-lyase (HPAKPAJK_00156)

COG0640 Csa3_1_CAS-I-II-III-IV-V-VI (HPAKPAJK_00157)

Michele_2A_hits_grouped (HPAKPAJK_00158)

HTH-type transcriptional regulator PgrR (HPAKPAJK_00159)

Glucose 1-dehydrogenase (HPAKPAJK_00160)
Catechol O-methyltransferase (HPAKPAJK_00161)

162
163

putative protein YycE (HPAKPAJK_00164)
165

166

IMGPR_plasmid_2876605999_000001: 178,280-198,309 (-)

L-threonine dehydratase catabolic TdcB (DDAJIGAL_00176)

COG0640 Csa3_1_CAS-I-II-III-IV-V-VI (DDAJIGAL_00177)

Michele_2A_hits_grouped (DDAJIGAL_00178)
HTH-type transcriptional regulator PgrR (DDAJIGAL_00179)

PDC-S25_WP_158408084.1 (DDAJIGAL_00180)
181182183

IMGPR_plasmid_2847782834_000002: 451,722-478,435 (-)

L-threo-3-hydroxyaspartate ammonia-lyase (EMPOABAI_00448)

COG0640 Csa3_1_CAS-I-II-III-IV-V-VI (EMPOABAI_00449)

Michele_2A_hits_grouped (EMPOABAI_00450)
HTH-type transcriptional regulator PgrR (EMPOABAI_00451)

452
453

HitABC (VF0268) (EMPOABAI_00454)

455456457

Glycerol-3-phosphate regulon repressor (EMPOABAI_00458)

459460
461

462463
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