
EmrE Methylobacterium chloromethanicum ZP_02058088

QacE Archaeoglobus fulgidus NP_070524

EmrE Mannheimia haemolytica EDN74853
QacE Streptococcus agalactiae ZP_00785182

EmrE Haemophilus ducreyi NP_874231
EmrE Stenotrophomonas maltophilia ZP_01643607
EmrE Pseudomonas syringae YP_233649
EmrE Pseudomonas aeruginosa NP_253677
EmrE Ralstonia eutropha YP_727122
EmrE Serratia proteamaculans ZP_01534598
EmrE Yersinia intermedia ZP_00834935
EmrE Photorhabdus luminescens NP_929802
EmrE Escherichia coli P23895
EmrE Shigella flexneri YP_689427
EmrE Erwinia carotovora YP_051073
QacF plasmid pB8 YP_358817
Qac class 3 integron ia-3 ABR28416
EmrE Rhodobacter sphaeroides YP_353626
EmrE Sulfitobacter sp. EE36 ZP_00954674
QacE Roseobacter denitrificans YP_682931
EmrE Roseovarius nubinhibens ZP_00960756
EmrE Magnetospirillum magnetotacticum ZP_00051262

EmrE Bradyrhizobium japonicum NP_770868
EmrE Psychrobacter cryohalolentis YP_580136
EmrE Psychrobacter arcticus YP_264019
EmrE Paracoccus denitrificans YP_917819
EmrE Rhizobium leguminosarum YP_769266
EmrE Sinorhizobium meliloti NP_386521
EmrE Bordetella pertussis NP_881103
EmrE Stappia aggregata ZP_01546857
EmrE Salmonella enterica sbsp. enterica YP_216634
EmrE Salmonella enterica sbsp. enterica YP_216634
EmrE Marinomonas sp. MWYL1 ZP_01598495
EmrE Flavobacterium johnsoniae YP_001193927
EmrE Pseudoalteromonas atlantica YP_660021
EmrE Acinetobacter baumannii YP_001085323
EmrE Pelobacter propionicus ABL00914
EmrE Stigmatella aurantiaca ZP_01461726

QacE Streptococcus thermophilus YP_140506
QacE Syntrophomonas wolfei YP_752855

EmrE Desulfovibrio desulfuricans YP_388842
EmrE Photobacterium profundum ZP_01218031
EmrE Vibrio harveyi YP_001445675
EmrE Xanthobacter autotrophicus YP_001417989
EmrE Sphingomonas wittichii YP_001263498
EmrE Acidovorax avenae subsp. citrulli YP_973010
EmrE Delftia acidovorans ZP_01577698
EmrE Myxococcus xanthus YP_633339
EmrE Dechloromonas aromatica YP_283677
QacE Xanthomonas campestris NP_637776
EmrE Burkholderia cepacia YP_773352
Qac intI1 (Serratia marcescens) AAK40353
QacF intI (Achromobacter denitrificans) AAZ14837
QacF plasmid pIP833 (E. aerogenes) AAD22143
QacH plasmid p3iANG (Vibrio cholerae) AAZ42322
QacF plasmid pSC138 (S. enterica) AAX56371
QacE2 Int Class1 (A. salmonicida) AAK53557
QacG class I intergon (A. baumannii) AAL38576
QacG integron (P. aeruginosa) AAS79147
QacE plasmid R751(E. aerogenes) NP_044260
QacEΔ1 class 2 integron (P. aeruginosa) AAV32841



EmrE Marinobacter aquaeolei YP_958340
Smr Chloroflexus aurantiacus ZP_00766077
EmrE Shewanella frigidimarina YP_748773
EmrE Chromobacterium violaceum NP_902350
EmrE Methylobacillus flagellatus YP_544992
EmrE Methylococcus capsulatus YP_115175
EmrE Coxiella burnetii ZP_01299513
QacH Brucella melitensis YP_414370
QacE Brucella melitensis AAL52226
EmrE Ochrobactrum anthropi YP_001370804
EmrE Marinobacter algicola ZP_01894487
EmrE Nitrosococcus oceani YP_342650
EmrE Reinekea sp. MED297 ZP_01116498
EmrE Geobacter sulfurreducens NP_951765
EmrE Chlorobium limicola EAM42528
EmrE Alcanivorax borkumensis YP_693512
EmrE Jannaschia sp. CCS1 YP_511013
EmrE Chromohalobacter salexigens
QacH Pelagibacter ubique ZP_01264056
QacH2 Pelagibacter ubique YP_266208
EmrE Pseudoalteromonas atlantica YP_661014
QacF Pseudoalteromonas haloplanktis CAI87270

Qac megaplasmid (S. oneidensis) NP_720475
YvaE Shewanella frigidimarina YP_752098
EmrE Shewanella pealeana YP_001500134
EmrE Vibrio harveyi YP_001449011
EmrE Photobacterium profundum ZP_01219483
EbrB Pseudomonas syringae YP_235623
EmrE Wigglesworthia glossinidia NP_871589
EmrE Aeromonas hydrophila YP_855864
EmrE Erwinia carotovora YP_051860
EmrE Aeromonas hydrophila YP_855865
QacE integron (Escherichia coli) YP_672432
QacH Erwinia carotovora YP_051859
EmrE Nitrobacter winogradskyi YP_319204
EmrE Synechococcus sp. RS9917 ZP_01081426
EbrB Mannheimia haemolytica EDN74090
EmrE Neisseria meningitidis NP_284788
EbrB Listeria monocytogenes EAL09800
EbrA Paenibacillus larvae ZP_02326984
EbrB Bacillus subtillis CAB13613
EbrB Paenibacillus larvae ZP_02326985
EbrA Bacillus subtillis CAB13614
QacG plasmid  pST94 O87866
QacJ plasmid pNVH01 (S. aureus) CAD55144
QacH plasmid pST2H6 (S. saprophyticus) CAA76544
Smr Staphylococcus aureus AAM94142
EbrA Desulfotomaculum reducens YP_001114614
Ebr Pediococcus pentosaceus YP_804449
Ebr1 Synechococcus sp. RS9917 ZP_01080450
EbrA Listeria monocytogenes EAL09801
Smr Roseiflexus castenholzii ZP_01530339
EbrA Roseiflexus sp. RS-1 YP_001278866
EbrA Gloeobacter violaceus NP_927270
EbrB Thermus thermophilus YP_004540
EbrB Halobacterium sp. NRC1 NP_444228
EmrE Zymomonas mobilis sbsp. mobilis YP_161843
Smr2 Mycobacterium vanbaalenii YP_954149
Smr2 Mycobacterium gilvum YP_001134816



EbrB Clavibacter michiganensis YP_001220961
Smr Nocardia farcinica YP_118186
Smr Saccharopolyspora erythraea YP_001109297
Smr Thermobifida fusca YP_289048
Smr Saccharopolyspora erythraea YP_001103712
Smr Nocardioides sp. JS614 YP_921842
Smr Nocardioides sp. JS614 YP_921842
Smr Mycobacterium tuberculosis P95094
NepA plasmid pAO1 (A. nicotinovorans) CAD47919
EmrE Candidatus Pelagibacter ubique ZP_01264207
QacH Lactobacillus plantarum NP_786542
YdgF Escherichia coli ABE07266
YdgF Shigella flexneri YP_689093
YdgF Salmonella enterica sbsp. enterica YP_216487
YdgF Yersinia intermedia ZP_00833156
YdgF Photorhabdus luminescens NP_929383
YdgF Pseudomonas aeruginosa NP_250232
YdgF Sinorhizobium meliloti NP_385720
YdgF Aeromonas hydrophila YP_857997
YdgF Vibrio harveyi
YdgF Chromobacterium violaceum NP_900949
YdgF Campylobacter jejuni YP_179294
YdgF Desulfovibrio desulfuricans YP_388898
YdgF Lawsonia intracellularis CAJ54979
YdgF Deinococcus geothermalis YP_605419
YdgF Pseudoalteromonas haloplanktis YP_340952
YdgF Acidovorax avenae subsp. citrulli YP_969092
YdgF Helicobacter hepaticus NP_860040
EmrE Alteromonas macleodii ZP_01110205
YvaE Bacillus subtilis CAB15362
YvaE Blastopirellula marina ZP_01094237
YvaE Desulfitobacterium hafniense YP_517233
YvaE Rhodospirillum rubrum YP_428434
YvaE Bdellovibrio bacteriovorus NP_968626
Smr Streptomyces coelicolor AAK95484
YvaE Acidobacteria bacterium YP_593828
EbrB Rubrobacter xylanophilus YP_644095
YvaE Desulfovibrio vulgaris YP_966624
YvaE Pelodictyon phaeoclathratiforme ZP_00590439
YvaE Chlorobium tepidum NP_662342
YvaE Prosthecochloris vibrioformis YP_001130806
YvaE Anabaena variabilis YP_323581
YvaE Nostoc sp. PCC 7120 NP_484329
EbrA Methanosarcina acetivorans NP_616284
YvaE Methanococcoides burtonii YP_566929
YvaE Clostridium beijerinckii YP_001307448
YvaE Marinomonas sp. MED121 ZP_01075592
QacC Lactobacillus plantarum NP_786541
NepB plasmid pAO1 (A. nicotinovorans) CAD47918
YvaE Burkholderia cenocepacia YP_839289
EmrE Synechococcus sp. RS9917 ZP_01080451
SugE Escherichia coli AAC46453
SugE Shigella flexneri YP_691592
SugE Salmonella enterica sbsp. enterica YP_219204
SugE plasmid/ Citrobacter freundii AAC46457
SugE Serratia proteamaculans ZP_01538212
SugE Yersinia intermedia ZP_00832613
SugE Photorhabdus luminescens NP_931319
SugE Proteus vulgaris P20928



SugE Pseudoalteromonas atlantica YP_660982
SugE Limnobacter sp. MED105 ZP_01915318
SugE Shewanella oneidensis NP_717508
SugE Methylobacillus flagellatus YP_545743
SugE Bradyrhizobium japonicum NP_770684
SugE Ralstonia eutropha YP_727054
SugE Dechloromonas aromatica YP_287101
SugE Mesorhizobium loti NP_105639
SugE Rhizobium leguminosarum YP_768145
SugE Sinorhizobium meliloti NP_385492
SugE Herminiimonas arsenicoxydans YP_001098437
SugE Gloeobacter violaceus NP_925933

SugE Syntrophus aciditrophicus YP_462525
SugE Geobacter sulfurreducens NP_951764
SugE Pseudomonas aeruginosa NP_251955
SugE Aeromonas hydrophila sp. hydrophila YP_856475
SugE Bdellovibrio bacteriovorus NP_969313
SugE Myxococcus xanthus YP_631852
SugE Deinococcus geothermalis YP_605633
SugE Streptomyces coelicolor NP_627124
SugE Anaeromyxobacter dehalogenans YP_467455
SugE Blastopirellula marina ZP_01088886
SugE Myxococcus xanthus YP_628656
SugE Legionella pneumophila YP_122951
SugE Marinomonas sp. MWYL1 ZP_01596466
SugE Vibrio harveyi YP_001448000
SugE Rhodospirillum rubrum YP_425364
SugE Pelodictyon phaeoclathratiforme ZP_00588597

SugE Chlorobium limicola EAM42493
SugE Prosthecochloris aestuarii EAN23020
SugE Chlorobium tepidum NP_661278
SugE Geobacillus thermodenitrificans YP_001124648
SugE Desulfotomaculum reducens YP_001114341
SugE Methanosarcina barkeri AAZ72469
SugE Clostridium beijerinckii YP_001310526
SugE Nitrobacter winogradskyi YP_318926
SugE Rhodopirellula baltica NP_869718
SugE Nitrosococcus oceani YP_344225
SugE Roseovarius nubinhibens ZP_00959799
SugE Rhodobacter sphaeroides YP_351822
SugE Stenotrophomonas maltophilia ZP_01645236
SugE Xanthomonas campestris NP_635868
SugE Symbiobacterium thermophilum YP_074555
SugE Xanthobacter autotrophicus YP_001419080
SugE Brucella melitensis biovar abortus YP_414234
SugE Ochrobactrum anthropi YP_001371057
SugE Burkholderia cepacia YP_774210
SugE Zymomonas mobilis sp. mobilis YP_162432
SugE Stenotrophomonas maltophilia ZP_01643044
SugE Delftia acidovorans ZP_01582139
SugE Magnetospirillum magnetotacticum ZP_00208705
SugE Methylobacterium sp. 4-46 ZP_01845840
SugE Nitrosomonas europaea NP_842203
SugE Acinetobacter baumannii YP_001083756
SugE Paracoccus denitrificans YP_917710
SugE Pseudomonas aeruginosa NP_250573
SocA2 Myxococcus xanthus YP_633361
SugE Bordetella parapertussis NP_883309
SugE Ralstonia eutropha YP_726368



SugE2 Mycobacterium gilvum YP_001136522
SugE Clavibacter michiganensis YP_001223477
SugE1 Arthrobacter aurescens YP_949237
SugE Arthrobacter aurescens YP_949238
SugE1 Mycobacterium gilvum YP_001136521
SugE Kineococcus radiotolerans ZP_00617403
SugE Nocardia farcinica YP_116350
SugE Thermobifida fusca YP_289322
SugE Stigmatella aurantiaca ZP_01464276
SugE Saccharopolyspora erythraea YP_001109242
SugE Streptomyces coelicolor NP_629357
SugE1 Listeria monocytogenes YP_013473
SugE Bradyrhizobium japonicum NP_770973
SugE Burkholderia cepacia YP_776179
SugE Sphingopyxis alaskensis YP_615530
SugE Alcanivorax borkumensis YP_694264
SugE Nocardia farcinica YP_120693
SugE Protochlamydia amoebophila YP_007714
SugE Leptospira borgpetersenii YP_801667
SugE Rickettsia bellii YP_537322
SugE Bacteroides ovatus ZP_02066060
SugE Flavobacterium johnsoniae YP_001195630
SugE Rickettsiella grylli ZP_01300129
SugE Sphingomonas wittichii YP_001262619
SugE2 Deinococcus radiodurans AAF10580
SugE1 Deinococcus radiodurans AAF10579
SugE Rubrobacter xylanophilus YP_643069
SugE2 Listeria monocytogenes YP_013474
SugE Pediococcus pentosaceus YP_803585
SugE Lactobacillus plantarum NP_784622
SugE Enterococcus faecium ZP_00603219
SugE Jannaschia sp. CCS1 YP_509232
YkkD Bacillus subtilis CAB13167
YkkD Staphylococcus saprophyticus YP_300697
YkkD Helicobacter hepaticus NP_860983
YkkD Campylobacter jejuni YP_178373
YkkD Desulfitobacterium hafniense YP_520482
YkkD Lactobacillus brevis YP_796249
YkkD Enterococcus faecalis NP_814152
YvdR Oceanobacillus iheyensis NP_694185
YkkD Chromohalobacter salexigens YP_572171
YkkC Actinobacillus succinogenes YP_001344921
Sug2 Wolbachia pipientis NP_965923
Sug1 Wolbachia pipientis NP_965922
YvdR Bacillus subtilis CAB15455
SugE Anaeromyxobacter dehalogenans YP_467311
SugE Pseudomonas aeruginosa NP_249477
YdgE Escherichia coli YP_540796
YdgE Shigella flexneri YP_689092
YdgE Salmonella enterica YP_216488
YdgE Yersinia intermedia ZP_00833155
YdgE Photorhabdus luminescens NP_929384
YdgE Pseudomonas aeruginosa NP_250231
YdgE Acidovorax avenae subsp. citrulli YP_969095
YdgE Burkholderia dolosa ZP_00983437
YdgE Chromobacterium violaceum NP_900948
YdgE Stenotrophomonas maltophilia ZP_01645705
YdgE Aeromonas hydrophila YP_857998



YdgE Vibrio harveyi ZP_01986465
YdgE Sinorhizobium meliloti NP_385721
YdgE Desulfovibrio desulfuricans YP_388897
YdgE Deinococcus geothermalis YP_605420
YdgE Helicobacter hepaticus NP_860039
YdgE Campylobacter jejuni YP_179295
YdgE Pseudoalteromonas haloplanktis YP_340953
YvaD Anabaena variabilis YP_323732
YvaD Nostoc sp. PCC NP_487548
YvaD Chloroflexus aurantiacus ZP_00765654
YvaD Brucella melitensis AAL53681
YkkC Bacillus subtilis CAB13166
YkkC Desulfitobacterium hafniense YP_520483
YkkC Enterococcus faecalis NP_814151
YkkC Lactobacillus brevis YP_796248
YvdS Oceanobacillus iheyensis NP_694186
YkkC Staphylococcus saprophyticus YP_300698
YkkC Helicobacter hepaticus NP_860982
YkkC Campylobacter jejuni YP_178374
YvdS Bacillus subtilis CAB15454
YkkC Chromohalobacter salexigens YP_572170
SugE Alteromonas macleodii ZP_01108532
SugE Campylobacter curvus ZP_01806950
SugE integron (S. maltophilia) AAL07365
Smr-2 / SugE plasmid (P. aeruginosa) AAZ04369
SugE Pseudoalteromonas haloplanktis YP_338634
SugE Methylococcus capsulatus YP_113261
Qac “orfO” class 2 integron AAL51022
EmrE Acinetobacter baumannii YP_001085323
YvaD Geobacillus thermodenitrificans YP_00112717
YvaD Pseudomonas syringae YP_235771
QacE Pyrococcus furiosus AAL81899
YdgE Lyngbya sp. PCC 8106 ZP_01619571
YvaD Herminiimonas arsenicoxydans YP_001101331
YvaE Azoarcus sp. BH72 YP_935092
SugE Verminephrobacter eiseniae YP_999455
YkkD Actinobacillus succinogenes YP_001344922
EmrE Trichodesmium erythraeum YP_720225
YvaD Bacillus subtillis CAB15361
YvaD bacteriophage 82 (N. gonorrheae) YP_208183

QacE Archaeoglobus fulgidus NP_070524

EmrE Mannheimia haemolytica EDN74853
QacE Streptococcus agalactiae ZP_00785182

EmrE Haemophilus ducreyi NP_874231
EmrE Stenotrophomonas maltophilia ZP_01643607
EmrE Pseudomonas syringae YP_233649
EmrE Pseudomonas aeruginosa NP_253677
EmrE Ralstonia eutropha YP_727122
EmrE Serratia proteamaculans ZP_01534598
EmrE Yersinia intermedia ZP_00834935

QacE Streptococcus thermophilus YP_140506
QacE Syntrophomonas wolfei YP_752855

EmrE Photorhabdus luminescens NP_929802
EmrE Escherichia coli P23895
EmrE Shigella flexneri YP_689427



EmrE Marinobacter aquaeolei YP_958340
Smr Chloroflexus aurantiacus ZP_00766077
EmrE Shewanella frigidimarina YP_748773
EmrE Chromobacterium violaceum NP_902350
EmrE Methylobacillus flagellatus YP_544992
EmrE Methylococcus capsulatus YP_115175
EmrE Coxiella burnetii ZP_01299513
QacH Brucella melitensis YP_414370
QacE Brucella melitensis AAL52226
EmrE Ochrobactrum anthropi YP_001370804

EmrE Erwinia carotovora YP_051073
QacF plasmid pB8 YP_358817
Qac class 3 integron ia-3 ABR28416
EmrE Rhodobacter sphaeroides YP_353626
EmrE Sulfitobacter sp. EE36 ZP_00954674
QacE Roseobacter denitrificans YP_682931
EmrE Roseovarius nubinhibens ZP_00960756
EmrE Magnetospirillum magnetotacticum ZP_00051262
EmrE Methylobacterium chloromethanicum ZP_02058088
EmrE Bradyrhizobium japonicum NP_770868
EmrE Psychrobacter cryohalolentis YP_580136
EmrE Psychrobacter arcticus YP_264019
EmrE Paracoccus denitrificans YP_917819
EmrE Rhizobium leguminosarum YP_769266
EmrE Sinorhizobium meliloti NP_386521
EmrE Bordetella pertussis NP_881103
EmrE Stappia aggregata ZP_01546857
EmrE Salmonella enterica sbsp. enterica YP_216634
EmrE Salmonella enterica sbsp. enterica YP_216634
EmrE Marinomonas sp. MWYL1 ZP_01598495
EmrE Flavobacterium johnsoniae YP_001193927
EmrE Pseudoalteromonas atlantica YP_660021
EmrE Acinetobacter baumannii YP_001085323
EmrE Pelobacter propionicus ABL00914
EmrE Stigmatella aurantiaca ZP_01461726
EmrE Desulfovibrio desulfuricans YP_388842
EmrE Photobacterium profundum ZP_01218031
EmrE Vibrio harveyi YP_001445675
EmrE Xanthobacter autotrophicus YP_001417989
EmrE Sphingomonas wittichii YP_001263498
EmrE Acidovorax avenae subsp. citrulli YP_973010
EmrE Delftia acidovorans ZP_01577698
EmrE Myxococcus xanthus YP_633339
EmrE Dechloromonas aromatica YP_283677
QacE Xanthomonas campestris NP_637776
EmrE Burkholderia cepacia YP_773352
Qac intI1 (Serratia marcescens) AAK40353
QacF intI (Achromobacter denitrificans) AAZ14837
QacF plasmid pIP833 (E. aerogenes) AAD22143
QacH plasmid p3iANG (Vibrio cholerae) AAZ42322
QacF plasmid pSC138 (S. enterica) AAX56371
QacE2 Int Class1 (A. salmonicida) AAK53557
QacG class I intergon (A. baumannii) AAL38576
QacG integron (P. aeruginosa) AAS79147
QacE plasmid R751(E. aerogenes) NP_044260
QacEΔ1 class 2 integron (P. aeruginosa) AAV32841

EmrE Marinobacter algicola ZP_01894487
EmrE Nitrosococcus oceani YP_342650
EmrE Reinekea sp. MED297 ZP_01116498



EbrB Clavibacter michiganensis YP_001220961
Smr Nocardia farcinica YP_118186
Smr Saccharopolyspora erythraea YP_001109297
Smr Thermobifida fusca YP_289048
Smr Saccharopolyspora erythraea YP_001103712
Smr Nocardioides sp. JS614 YP_921842
Smr Nocardioides sp. JS614 YP_921842
Smr Mycobacterium tuberculosis P95094
NepA plasmid pAO1 (A. nicotinovorans) CAD47919

EmrE Marinobacter algicola ZP_01894487
EmrE Nitrosococcus oceani YP_342650
EmrE Reinekea sp. MED297 ZP_01116498
EmrE Geobacter sulfurreducens NP_951765
EmrE Chlorobium limicola EAM42528
EmrE Alcanivorax borkumensis YP_693512
EmrE Jannaschia sp. CCS1 YP_511013
EmrE Chromohalobacter salexigens
QacH Pelagibacter ubique ZP_01264056
QacH2 Pelagibacter ubique YP_266208
EmrE Pseudoalteromonas atlantica YP_661014
QacF Pseudoalteromonas haloplanktis CAI87270

Qac megaplasmid (S. oneidensis) NP_720475
YvaE Shewanella frigidimarina YP_752098
EmrE Shewanella pealeana YP_001500134
EmrE Vibrio harveyi YP_001449011
EmrE Photobacterium profundum ZP_01219483
EbrB Pseudomonas syringae YP_235623
EmrE Wigglesworthia glossinidia NP_871589
EmrE Aeromonas hydrophila YP_855864
EmrE Erwinia carotovora YP_051860
EmrE Aeromonas hydrophila YP_855865
QacE integron (Escherichia coli) YP_672432
QacH Erwinia carotovora YP_051859
EmrE Nitrobacter winogradskyi YP_319204
EmrE Synechococcus sp. RS9917 ZP_01081426
EbrB Mannheimia haemolytica EDN74090
EmrE Neisseria meningitidis NP_284788
EbrB Listeria monocytogenes EAL09800
EbrA Paenibacillus larvae ZP_02326984
EbrB Bacillus subtillis CAB13613
EbrB Paenibacillus larvae ZP_02326985
EbrA Bacillus subtillis CAB13614
QacG plasmid  pST94 O87866
QacJ plasmid pNVH01 (S. aureus) CAD55144
QacH plasmid pST2H6 (S. saprophyticus) CAA76544
Smr Staphylococcus aureus AAM94142
EbrA Desulfotomaculum reducens YP_001114614
Ebr Pediococcus pentosaceus YP_804449
Ebr1 Synechococcus sp. RS9917 ZP_01080450
EbrA Listeria monocytogenes EAL09801
Smr Roseiflexus castenholzii ZP_01530339
EbrA Roseiflexus sp. RS-1 YP_001278866
EbrA Gloeobacter violaceus NP_927270
EbrB Thermus thermophilus YP_004540
EbrB Halobacterium sp. NRC1 NP_444228
EmrE Zymomonas mobilis sbsp. mobilis YP_161843
Smr2 Mycobacterium vanbaalenii YP_954149
Smr2 Mycobacterium gilvum YP_001134816



SugE Pseudoalteromonas atlantica YP_660982
SugE Limnobacter sp. MED105 ZP_01915318
SugE Shewanella oneidensis NP_717508
SugE Methylobacillus flagellatus YP_545743
SugE Bradyrhizobium japonicum NP_770684
SugE Ralstonia eutropha YP_727054
SugE Dechloromonas aromatica YP_287101
SugE Mesorhizobium loti NP_105639

EmrE Candidatus Pelagibacter ubique ZP_01264207
QacH Lactobacillus plantarum NP_786542
YdgF Escherichia coli ABE07266
YdgF Shigella flexneri YP_689093
YdgF Salmonella enterica sbsp. enterica YP_216487
YdgF Yersinia intermedia ZP_00833156
YdgF Photorhabdus luminescens NP_929383
YdgF Pseudomonas aeruginosa NP_250232
YdgF Sinorhizobium meliloti NP_385720
YdgF Aeromonas hydrophila YP_857997
YdgF Vibrio harveyi
YdgF Chromobacterium violaceum NP_900949
YdgF Campylobacter jejuni YP_179294
YdgF Desulfovibrio desulfuricans YP_388898
YdgF Lawsonia intracellularis CAJ54979
YdgF Deinococcus geothermalis YP_605419
YdgF Pseudoalteromonas haloplanktis YP_340952
YdgF Acidovorax avenae subsp. citrulli YP_969092
YdgF Helicobacter hepaticus NP_860040
EmrE Alteromonas macleodii ZP_01110205
YvaE Bacillus subtilis CAB15362
YvaE Blastopirellula marina ZP_01094237
YvaE Desulfitobacterium hafniense YP_517233
YvaE Rhodospirillum rubrum YP_428434
YvaE Bdellovibrio bacteriovorus NP_968626
Smr Streptomyces coelicolor AAK95484
YvaE Acidobacteria bacterium YP_593828
EbrB Rubrobacter xylanophilus YP_644095
YvaE Desulfovibrio vulgaris YP_966624
YvaE Pelodictyon phaeoclathratiforme ZP_00590439
YvaE Chlorobium tepidum NP_662342
YvaE Prosthecochloris vibrioformis YP_001130806

YvaE Anabaena variabilis YP_323581

YvaE Nostoc sp. PCC 7120 NP_484329
EbrA Methanosarcina acetivorans NP_616284
YvaE Methanococcoides burtonii YP_566929
YvaE Clostridium beijerinckii YP_001307448
YvaE Marinomonas sp. MED121 ZP_01075592
QacC Lactobacillus plantarum NP_786541
NepB plasmid pAO1 (A. nicotinovorans) CAD47918
YvaE Burkholderia cenocepacia YP_839289
EmrE Synechococcus sp. RS9917 ZP_01080451
SugE Escherichia coli AAC46453
SugE Shigella flexneri YP_691592
SugE Salmonella enterica sbsp. enterica YP_219204
SugE plasmid/ Citrobacter freundii AAC46457
SugE Serratia proteamaculans ZP_01538212
SugE Yersinia intermedia ZP_00832613
SugE Photorhabdus luminescens NP_931319
SugE Proteus vulgaris P20928



SugE2 Mycobacterium gilvum YP_001136522
SugE Clavibacter michiganensis YP_001223477
SugE1 Arthrobacter aurescens YP_949237
SugE Arthrobacter aurescens YP_949238
SugE1 Mycobacterium gilvum YP_001136521
SugE Kineococcus radiotolerans ZP_00617403
SugE Nocardia farcinica YP_116350
SugE Thermobifida fusca YP_289322

SugE Rhizobium leguminosarum YP_768145
SugE Sinorhizobium meliloti NP_385492
SugE Herminiimonas arsenicoxydans YP_001098437
SugE Gloeobacter violaceus NP_925933

SugE Syntrophus aciditrophicus YP_462525
SugE Geobacter sulfurreducens NP_951764
SugE Pseudomonas aeruginosa NP_251955
SugE Aeromonas hydrophila sp. hydrophila YP_856475
SugE Bdellovibrio bacteriovorus NP_969313
SugE Myxococcus xanthus YP_631852
SugE Deinococcus geothermalis YP_605633
SugE Streptomyces coelicolor NP_627124
SugE Anaeromyxobacter dehalogenans YP_467455
SugE Blastopirellula marina ZP_01088886
SugE Myxococcus xanthus YP_628656
SugE Legionella pneumophila YP_122951
SugE Marinomonas sp. MWYL1 ZP_01596466
SugE Vibrio harveyi YP_001448000
SugE Rhodospirillum rubrum YP_425364
SugE Pelodictyon phaeoclathratiforme ZP_00588597

SugE Chlorobium limicola EAM42493
SugE Prosthecochloris aestuarii EAN23020
SugE Chlorobium tepidum NP_661278
SugE Geobacillus thermodenitrificans YP_001124648
SugE Desulfotomaculum reducens YP_001114341
SugE Methanosarcina barkeri AAZ72469
SugE Clostridium beijerinckii YP_001310526
SugE Nitrobacter winogradskyi YP_318926
SugE Rhodopirellula baltica NP_869718
SugE Nitrosococcus oceani YP_344225
SugE Roseovarius nubinhibens ZP_00959799
SugE Rhodobacter sphaeroides YP_351822
SugE Stenotrophomonas maltophilia ZP_01645236
SugE Xanthomonas campestris NP_635868
SugE Symbiobacterium thermophilum YP_074555
SugE Xanthobacter autotrophicus YP_001419080
SugE Brucella melitensis biovar abortus YP_414234
SugE Ochrobactrum anthropi YP_001371057
SugE Burkholderia cepacia YP_774210
SugE Zymomonas mobilis sp. mobilis YP_162432
SugE Stenotrophomonas maltophilia ZP_01643044
SugE Delftia acidovorans ZP_01582139
SugE Magnetospirillum magnetotacticum ZP_00208705
SugE Methylobacterium sp. 4-46 ZP_01845840
SugE Nitrosomonas europaea NP_842203
SugE Acinetobacter baumannii YP_001083756
SugE Paracoccus denitrificans YP_917710
SugE Pseudomonas aeruginosa NP_250573
SocA2 Myxococcus xanthus YP_633361
SugE Bordetella parapertussis NP_883309
SugE Ralstonia eutropha YP_726368



SugE1 Listeria monocytogenes YP_013473
SugE Bradyrhizobium japonicum NP_770973
SugE Burkholderia cepacia YP_776179
SugE Sphingopyxis alaskensis YP_615530
SugE Alcanivorax borkumensis YP_694264
SugE Nocardia farcinica YP_120693
SugE Protochlamydia amoebophila YP_007714
SugE Leptospira borgpetersenii YP_801667
SugE Rickettsia bellii YP_537322
SugE Bacteroides ovatus ZP_02066060
SugE Flavobacterium johnsoniae YP_001195630
SugE Rickettsiella grylli ZP_01300129
SugE Sphingomonas wittichii YP_001262619
SugE2 Deinococcus radiodurans AAF10580
SugE1 Deinococcus radiodurans AAF10579
SugE Rubrobacter xylanophilus YP_643069
SugE2 Listeria monocytogenes YP_013474
SugE Pediococcus pentosaceus YP_803585
SugE Lactobacillus plantarum NP_784622
SugE Enterococcus faecium ZP_00603219
SugE Jannaschia sp. CCS1 YP_509232
YkkD Bacillus subtilis CAB13167
YkkD Staphylococcus saprophyticus YP_300697
YkkD Helicobacter hepaticus NP_860983
YkkD Campylobacter jejuni YP_178373
YkkD Desulfitobacterium hafniense YP_520482
YkkD Lactobacillus brevis YP_796249
YkkD Enterococcus faecalis NP_814152
YvdR Oceanobacillus iheyensis NP_694185

YkkD Chromohalobacter salexigens YP_572171
YkkC Actinobacillus succinogenes YP_001344921
Sug2 Wolbachia pipientis NP_965923
Sug1 Wolbachia pipientis NP_965922
YvdR Bacillus subtilis CAB15455
SugE Anaeromyxobacter dehalogenans YP_467311
SugE Pseudomonas aeruginosa NP_249477
YdgE Escherichia coli YP_540796
YdgE Shigella flexneri YP_689092
YdgE Salmonella enterica YP_216488
YdgE Yersinia intermedia ZP_00833155
YdgE Photorhabdus luminescens NP_929384
YdgE Pseudomonas aeruginosa NP_250231
YdgE Acidovorax avenae subsp. citrulli YP_969095
YdgE Burkholderia dolosa ZP_00983437
YdgE Chromobacterium violaceum NP_900948
YdgE Stenotrophomonas maltophilia ZP_01645705
YdgE Aeromonas hydrophila YP_857998
YdgE Vibrio harveyi ZP_01986465
YdgE Sinorhizobium meliloti NP_385721
YdgE Desulfovibrio desulfuricans YP_388897
YdgE Deinococcus geothermalis YP_605420

YdgE Helicobacter hepaticus NP_860039
YdgE Campylobacter jejuni YP_179295
YdgE Pseudoalteromonas haloplanktis YP_340953
YvaD Anabaena variabilis YP_323732
YvaD Nostoc sp. PCC NP_487548
YvaD Chloroflexus aurantiacus ZP_00765654

SugE Stigmatella aurantiaca ZP_01464276
SugE Saccharopolyspora erythraea YP_001109242
SugE Streptomyces coelicolor NP_629357



YkkC Enterococcus faecalis NP_814151
YkkC Lactobacillus brevis YP_796248
YvdS Oceanobacillus iheyensis NP_694186
YkkC Staphylococcus saprophyticus YP_300698
YkkC Helicobacter hepaticus NP_860982
YkkC Campylobacter jejuni YP_178374
YvdS Bacillus subtilis CAB15454
YkkC Chromohalobacter salexigens YP_572170
SugE Alteromonas macleodii ZP_01108532
SugE Campylobacter curvus ZP_01806950
SugE integron (S. maltophilia) AAL07365
Smr-2 / SugE plasmid (P. aeruginosa) AAZ04369
SugE Pseudoalteromonas haloplanktis YP_338634
SugE Methylococcus capsulatus YP_113261
Qac “orfO” class 2 integron AAL51022
EmrE Acinetobacter baumannii YP_001085323
YvaD Geobacillus thermodenitrificans YP_00112717
YvaD Pseudomonas syringae YP_235771
QacE Pyrococcus furiosus AAL81899
YdgE Lyngbya sp. PCC 8106 ZP_01619571
YvaD Herminiimonas arsenicoxydans YP_001101331
YvaE Azoarcus sp. BH72 YP_935092
SugE Verminephrobacter eiseniae YP_999455
YkkD Actinobacillus succinogenes YP_001344922
EmrE Trichodesmium erythraeum YP_720225
YvaD Bacillus subtillis CAB15361
YvaD bacteriophage 82 (N. gonorrheae) YP_208183

YvaD Brucella melitensis AAL53681
YkkC Bacillus subtilis CAB13166
YkkC Desulfitobacterium hafniense YP_520483

QacE Archaeoglobus fulgidus NP_070524

EmrE Mannheimia haemolytica EDN74853
QacE Streptococcus agalactiae ZP_00785182

EmrE Haemophilus ducreyi NP_874231
EmrE Stenotrophomonas maltophilia ZP_01643607
EmrE Pseudomonas syringae YP_233649
EmrE Pseudomonas aeruginosa NP_253677
EmrE Ralstonia eutropha YP_727122
EmrE Serratia proteamaculans ZP_01534598
EmrE Yersinia intermedia ZP_00834935
EmrE Photorhabdus luminescens NP_929802
EmrE Escherichia coli P23895
EmrE Shigella flexneri YP_689427
EmrE Erwinia carotovora YP_051073
QacF plasmid pB8 YP_358817
Qac class 3 integron ia-3 ABR28416
EmrE Rhodobacter sphaeroides YP_353626
EmrE Sulfitobacter sp. EE36 ZP_00954674
QacE Roseobacter denitrificans YP_682931
EmrE Roseovarius nubinhibens ZP_00960756
EmrE Magnetospirillum magnetotacticum ZP_00051262
EmrE Methylobacterium chloromethanicum ZP_02058088
EmrE Bradyrhizobium japonicum NP_770868
EmrE Psychrobacter cryohalolentis YP_580136
EmrE Psychrobacter arcticus YP_264019
EmrE Paracoccus denitrificans YP_917819

QacE Streptococcus thermophilus YP_140506
QacE Syntrophomonas wolfei YP_752855



EmrE Desulfovibrio desulfuricans YP_388842
EmrE Photobacterium profundum ZP_01218031
EmrE Vibrio harveyi YP_001445675
EmrE Xanthobacter autotrophicus YP_001417989
EmrE Sphingomonas wittichii YP_001263498
EmrE Acidovorax avenae subsp. citrulli YP_973010
EmrE Delftia acidovorans ZP_01577698
EmrE Myxococcus xanthus YP_633339
EmrE Dechloromonas aromatica YP_283677
QacE Xanthomonas campestris NP_637776
EmrE Burkholderia cepacia YP_773352
Qac intI1 (Serratia marcescens) AAK40353
QacF intI (Achromobacter denitrificans) AAZ14837
QacF plasmid pIP833 (E. aerogenes) AAD22143
QacH plasmid p3iANG (Vibrio cholerae) AAZ42322
QacF plasmid pSC138 (S. enterica) AAX56371
QacE2 Int Class1 (A. salmonicida) AAK53557
QacG class I intergon (A. baumannii) AAL38576
QacG integron (P. aeruginosa) AAS79147
QacE plasmid R751(E. aerogenes) NP_044260
QacEΔ1 class 2 integron (P. aeruginosa) AAV32841
EmrE Marinobacter aquaeolei YP_958340
Smr Chloroflexus aurantiacus ZP_00766077
EmrE Shewanella frigidimarina YP_748773
EmrE Chromobacterium violaceum NP_902350
EmrE Methylobacillus flagellatus YP_544992
EmrE Methylococcus capsulatus YP_115175
EmrE Coxiella burnetii ZP_01299513
QacH Brucella melitensis YP_414370
QacE Brucella melitensis AAL52226
EmrE Ochrobactrum anthropi YP_001370804
EmrE Marinobacter algicola ZP_01894487
EmrE Nitrosococcus oceani YP_342650
EmrE Reinekea sp. MED297 ZP_01116498
EmrE Geobacter sulfurreducens NP_951765
EmrE Chlorobium limicola EAM42528
EmrE Alcanivorax borkumensis YP_693512
EmrE Jannaschia sp. CCS1 YP_511013
EmrE Chromohalobacter salexigens
QacH Pelagibacter ubique ZP_01264056
QacH2 Pelagibacter ubique YP_266208
EmrE Pseudoalteromonas atlantica YP_661014
QacF Pseudoalteromonas haloplanktis CAI87270

Qac megaplasmid (S. oneidensis) NP_720475
YvaE Shewanella frigidimarina YP_752098
EmrE Shewanella pealeana YP_001500134
EmrE Vibrio harveyi YP_001449011
EmrE Photobacterium profundum ZP_01219483
EbrB Pseudomonas syringae YP_235623
EmrE Wigglesworthia glossinidia NP_871589
EmrE Aeromonas hydrophila YP_855864
EmrE Erwinia carotovora YP_051860
EmrE Aeromonas hydrophila YP_855865
QacE integron (Escherichia coli) YP_672432
QacH Erwinia carotovora YP_051859
EmrE Nitrobacter winogradskyi YP_319204
EmrE Synechococcus sp. RS9917 ZP_01081426
EbrB Mannheimia haemolytica EDN74090
EmrE Neisseria meningitidis NP_284788



EbrA Paenibacillus larvae ZP_02326984
EbrB Bacillus subtillis CAB13613

EbrB Paenibacillus larvae ZP_02326985
EbrA Bacillus subtillis CAB13614
QacG plasmid  pST94 O87866
QacJ plasmid pNVH01 (S. aureus) CAD55144
QacH plasmid pST2H6 (S. saprophyticus) CAA76544
Smr Staphylococcus aureus AAM94142
EbrA Desulfotomaculum reducens YP_001114614
Ebr Pediococcus pentosaceus YP_804449
Ebr1 Synechococcus sp. RS9917 ZP_01080450
EbrA Listeria monocytogenes EAL09801
Smr Roseiflexus castenholzii ZP_01530339
EbrA Roseiflexus sp. RS-1 YP_001278866
EbrA Gloeobacter violaceus NP_927270
EbrB Thermus thermophilus YP_004540
EbrB Halobacterium sp. NRC1 NP_444228
EmrE Zymomonas mobilis sbsp. mobilis YP_161843
Smr2 Mycobacterium vanbaalenii YP_954149
Smr2 Mycobacterium gilvum YP_001134816
EbrB Clavibacter michiganensis YP_001220961
Smr Nocardia farcinica YP_118186
Smr Saccharopolyspora erythraea YP_001109297
Smr Thermobifida fusca YP_289048
Smr Saccharopolyspora erythraea YP_001103712
Smr Nocardioides sp. JS614 YP_921842
Smr Nocardioides sp. JS614 YP_921842
Smr Mycobacterium tuberculosis P95094
NepA plasmid pAO1 (A. nicotinovorans) CAD47919
EmrE Candidatus Pelagibacter ubique ZP_01264207
QacH Lactobacillus plantarum NP_786542
YdgF Escherichia coli ABE07266
YdgF Shigella flexneri YP_689093
YdgF Salmonella enterica sbsp. enterica YP_216487
YdgF Yersinia intermedia ZP_00833156
YdgF Photorhabdus luminescens NP_929383
YdgF Pseudomonas aeruginosa NP_250232
YdgF Sinorhizobium meliloti NP_385720
YdgF Aeromonas hydrophila YP_857997
YdgF Vibrio harveyi
YdgF Chromobacterium violaceum NP_900949
YdgF Campylobacter jejuni YP_179294
YdgF Desulfovibrio desulfuricans YP_388898
YdgF Lawsonia intracellularis CAJ54979
YdgF Deinococcus geothermalis YP_605419
YdgF Pseudoalteromonas haloplanktis YP_340952
YdgF Acidovorax avenae subsp. citrulli YP_969092
YdgF Helicobacter hepaticus NP_860040

EbrB Listeria monocytogenes EAL09800

EmrE Alteromonas macleodii ZP_01110205
YvaE Bacillus subtilis CAB15362
YvaE Blastopirellula marina ZP_01094237
YvaE Desulfitobacterium hafniense YP_517233
YvaE Rhodospirillum rubrum YP_428434
YvaE Bdellovibrio bacteriovorus NP_968626
Smr Streptomyces coelicolor AAK95484
YvaE Acidobacteria bacterium YP_593828
EbrB Rubrobacter xylanophilus YP_644095
YvaE Desulfovibrio vulgaris YP_966624
YvaE Pelodictyon phaeoclathratiforme ZP_00590439
YvaE Chlorobium tepidum NP_662342



YvaE Prosthecochloris vibrioformis YP_001130806
YvaE Anabaena variabilis YP_323581

YvaE Nostoc sp. PCC 7120 NP_484329
EbrA Methanosarcina acetivorans NP_616284
YvaE Methanococcoides burtonii YP_566929
YvaE Clostridium beijerinckii YP_001307448
YvaE Marinomonas sp. MED121 ZP_01075592
QacC Lactobacillus plantarum NP_786541
NepB plasmid pAO1 (A. nicotinovorans) CAD47918
YvaE Burkholderia cenocepacia YP_839289
EmrE Synechococcus sp. RS9917 ZP_01080451
SugE Escherichia coli AAC46453
SugE Shigella flexneri YP_691592
SugE Salmonella enterica sbsp. enterica YP_219204
SugE plasmid/ Citrobacter freundii AAC46457
SugE Serratia proteamaculans ZP_01538212
SugE Yersinia intermedia ZP_00832613
SugE Photorhabdus luminescens NP_931319
SugE Proteus vulgaris P20928
SugE Pseudoalteromonas atlantica YP_660982
SugE Limnobacter sp. MED105 ZP_01915318
SugE Shewanella oneidensis NP_717508
SugE Methylobacillus flagellatus YP_545743
SugE Bradyrhizobium japonicum NP_770684
SugE Ralstonia eutropha YP_727054
SugE Dechloromonas aromatica YP_287101
SugE Mesorhizobium loti NP_105639
SugE Rhizobium leguminosarum YP_768145
SugE Sinorhizobium meliloti NP_385492
SugE Herminiimonas arsenicoxydans YP_001098437
SugE Gloeobacter violaceus NP_925933

SugE Syntrophus aciditrophicus YP_462525
SugE Geobacter sulfurreducens NP_951764
SugE Pseudomonas aeruginosa NP_251955
SugE Aeromonas hydrophila sp. hydrophila YP_856475
SugE Bdellovibrio bacteriovorus NP_969313
SugE Myxococcus xanthus YP_631852
SugE Deinococcus geothermalis YP_605633
SugE Streptomyces coelicolor NP_627124
SugE Anaeromyxobacter dehalogenans YP_467455
SugE Blastopirellula marina ZP_01088886
SugE Myxococcus xanthus YP_628656
SugE Legionella pneumophila YP_122951
SugE Marinomonas sp. MWYL1 ZP_01596466
SugE Vibrio harveyi YP_001448000
SugE Rhodospirillum rubrum YP_425364
SugE Pelodictyon phaeoclathratiforme ZP_00588597
SugE Chlorobium limicola EAM42493
SugE Prosthecochloris aestuarii EAN23020
SugE Chlorobium tepidum NP_661278
SugE Geobacillus thermodenitrificans YP_001124648
SugE Desulfotomaculum reducens YP_001114341
SugE Methanosarcina barkeri AAZ72469
SugE Clostridium beijerinckii YP_001310526
SugE Nitrobacter winogradskyi YP_318926
SugE Rhodopirellula baltica NP_869718
SugE Nitrosococcus oceani YP_344225

SugE Roseovarius nubinhibens ZP_00959799
SugE Rhodobacter sphaeroides YP_351822



SugE Stenotrophomonas maltophilia ZP_01645236
SugE Xanthomonas campestris NP_635868
SugE Symbiobacterium thermophilum YP_074555
SugE Xanthobacter autotrophicus YP_001419080
SugE Brucella melitensis biovar abortus YP_414234
SugE Ochrobactrum anthropi YP_001371057
SugE Burkholderia cepacia YP_774210
SugE Zymomonas mobilis sp. mobilis YP_162432
SugE Stenotrophomonas maltophilia ZP_01643044
SugE Delftia acidovorans ZP_01582139
SugE Magnetospirillum magnetotacticum ZP_00208705
SugE Methylobacterium sp. 4-46 ZP_01845840
SugE Nitrosomonas europaea NP_842203
SugE Acinetobacter baumannii YP_001083756
SugE Paracoccus denitrificans YP_917710
SugE Pseudomonas aeruginosa NP_250573
SocA2 Myxococcus xanthus YP_633361
SugE Bordetella parapertussis NP_883309
SugE Ralstonia eutropha YP_726368
SugE2 Mycobacterium gilvum YP_001136522
SugE Clavibacter michiganensis YP_001223477
SugE1 Arthrobacter aurescens YP_949237
SugE Arthrobacter aurescens YP_949238
SugE1 Mycobacterium gilvum YP_001136521
SugE Kineococcus radiotolerans ZP_00617403
SugE Nocardia farcinica YP_116350
SugE Thermobifida fusca YP_289322
SugE Stigmatella aurantiaca ZP_01464276
SugE Saccharopolyspora erythraea YP_001109242
SugE Streptomyces coelicolor NP_629357
SugE1 Listeria monocytogenes YP_013473
SugE Bradyrhizobium japonicum NP_770973
SugE Burkholderia cepacia YP_776179
SugE Sphingopyxis alaskensis YP_615530
SugE Alcanivorax borkumensis YP_694264
SugE Nocardia farcinica YP_120693
SugE Protochlamydia amoebophila YP_007714
SugE Leptospira borgpetersenii YP_801667
SugE Rickettsia bellii YP_537322
SugE Bacteroides ovatus ZP_02066060
SugE Flavobacterium johnsoniae YP_001195630
SugE Rickettsiella grylli ZP_01300129
SugE Sphingomonas wittichii YP_001262619
SugE2 Deinococcus radiodurans AAF10580
SugE1 Deinococcus radiodurans AAF10579
SugE Rubrobacter xylanophilus YP_643069
SugE2 Listeria monocytogenes YP_013474
SugE Pediococcus pentosaceus YP_803585
SugE Lactobacillus plantarum NP_784622
SugE Enterococcus faecium ZP_00603219
SugE Jannaschia sp. CCS1 YP_509232
YkkD Bacillus subtilis CAB13167
YkkD Staphylococcus saprophyticus YP_300697
YkkD Helicobacter hepaticus NP_860983
YkkD Campylobacter jejuni YP_178373
YkkD Desulfitobacterium hafniense YP_520482
YkkD Lactobacillus brevis YP_796249
YkkD Enterococcus faecalis NP_814152
YvdR Oceanobacillus iheyensis NP_694185
YkkD Chromohalobacter salexigens YP_572171
YkkC Actinobacillus succinogenes YP_001344921



Sug2 Wolbachia pipientis NP_965923
Sug1 Wolbachia pipientis NP_965922
YvdR Bacillus subtilis CAB15455
SugE Anaeromyxobacter dehalogenans YP_467311
SugE Pseudomonas aeruginosa NP_249477
YdgE Escherichia coli YP_540796
YdgE Shigella flexneri YP_689092
YdgE Salmonella enterica YP_216488
YdgE Yersinia intermedia ZP_00833155
YdgE Photorhabdus luminescens NP_929384
YdgE Pseudomonas aeruginosa NP_250231
YdgE Acidovorax avenae subsp. citrulli YP_969095
YdgE Burkholderia dolosa ZP_00983437
YdgE Chromobacterium violaceum NP_900948
YdgE Stenotrophomonas maltophilia ZP_01645705
YdgE Aeromonas hydrophila YP_857998
YdgE Vibrio harveyi ZP_01986465
YdgE Sinorhizobium meliloti NP_385721
YdgE Desulfovibrio desulfuricans YP_388897
YdgE Deinococcus geothermalis YP_605420
YdgE Helicobacter hepaticus NP_860039
YdgE Campylobacter jejuni YP_179295
YdgE Pseudoalteromonas haloplanktis YP_340953
YvaD Anabaena variabilis YP_323732
YvaD Nostoc sp. PCC NP_487548
YvaD Chloroflexus aurantiacus ZP_00765654
YvaD Brucella melitensis AAL53681
YkkC Bacillus subtilis CAB13166
YkkC Desulfitobacterium hafniense YP_520483
YkkC Enterococcus faecalis NP_814151
YkkC Lactobacillus brevis YP_796248
YvdS Oceanobacillus iheyensis NP_694186
YkkC Staphylococcus saprophyticus YP_300698
YkkC Helicobacter hepaticus NP_860982
YkkC Campylobacter jejuni YP_178374
YvdS Bacillus subtilis CAB15454
YkkC Chromohalobacter salexigens YP_572170
SugE Alteromonas macleodii ZP_01108532
SugE Campylobacter curvus ZP_01806950
SugE integron (S. maltophilia) AAL07365
Smr-2 / SugE plasmid (P. aeruginosa) AAZ04369
SugE Pseudoalteromonas haloplanktis YP_338634
SugE Methylococcus capsulatus YP_113261
Qac “orfO” class 2 integron AAL51022
EmrE Acinetobacter baumannii YP_001085323
YvaD Geobacillus thermodenitrificans YP_00112717
YvaD Pseudomonas syringae YP_235771
QacE Pyrococcus furiosus AAL81899
YdgE Lyngbya sp. PCC 8106 ZP_01619571
YvaD Herminiimonas arsenicoxydans YP_001101331
YvaE Azoarcus sp. BH72 YP_935092
SugE Verminephrobacter eiseniae YP_999455
YkkD Actinobacillus succinogenes YP_001344922
EmrE Trichodesmium erythraeum YP_720225
YvaD Bacillus subtillis CAB15361
YvaD bacteriophage 82 (N. gonorrheae) YP_208183


