
marine_gamma_proteobacterium_HTCC2080_ZP_01627526
Alteromonas_macleodii_Deep_ecotype_YP_002127143

Prochlorococcus_marinus_str_MIT_9301_YP_001090459

Prochlorococcus_marinus_subsp_marinus_str_CCMP1375_NP_874636

Synechococcus_sp_WH_7803_YP_001225825
Desulfovibrio_aespoeensis_Aspo_2_ZP_06230780

Bacillus_cereus_Rock3_44_ZP_04216371

Bacillus_cereus_W_ZP_03102488_

Bacillus_cereus_95/8201_ZP_04249754

Bacillus_ereus_E33L_YP_082385
Bacillus_thuringiensis_serovar_konkukian_str_97_27_YP_035124

Bacillus_cereus_ATCC_10987_NP_977291

Bacillus_cereus_AH1271_ZP_04184784

Bacillus_thuringiensis_serovar_huazhongensis_BGSC_4BD1_ZP_04083077

Bacillus_cereus_AH676_ZP_04190483
Bacillus_thuringiensis_serovar_berliner_ATCC_10792_ZP_04100759

Bacillus_cereus_G9842_YP_002444336
Bacillus_weihenstephanensis_KBAB4_YP_001643669

Bacillus_cereus_Rock1_3_ZP_04243875
Bacillus_cereus_R309803_ZP_04287951

Bacillus_cereus_AH1273_ZP_04173157
Mycobacterium_tuberculosis_H37Ra_ZP_02549466

Methanococcoides_burtonii_DSM_6242_YP_566804

Bacillus_pumilus_SAFR_032_YP_001485410
Staphylococcus_warneri_L37603_ZP_04676930

Geobacillus_sp_Y412MC10_YP_003241506

Nitratiruptor_sp_SB155-2_YP_001356481

Shewanella_halifaxensis_HAW_EB4_YP_001673990

Magnetococcus_sp_MC_1_YP_865004
Oceanospirillum_sp_MED92_ZP_01165472

A) Sulfate transporter

gamma_proteobacterium_NOR5_3_ZP_05128233
gamma_proteobacterium_NOR51_B_ZP_0495650099 

100 

Lyngbya_sp_PCC_8106_ZP_01622380
Cyanothece_sp_PCC_7424_YP_002379953

Prochlorococcus_marinus_str_MIT_9312_YP_396714
Prochlorococcus_marinus_str_AS9601_YP_001008628

Prochlorococcus_marinus_str_MIT_9215_YP_001483439
Prochlorococcus_marinus_str_MIT_9202_ZP_0513754760 

55 
95 

Prochlorococcus_marinus_subsp_pastoris_str_CCMP1986_NP_892335
Prochlorococcus_marinus_str_MIT_9515_YP_001010560

57 

88 

Prochlorococcus_marinus_str_MIT_9211_YP_001550119

99 

55 
100 

100 

100 

100 

100 

Arcobacter_butzleri_RM4018_YP_001490105

94 

82 
Bacillus_mycoides_Rock3_17_ZP_04155825

Bacillus_mycoides_Rock1_4_ZP_04161589
Bacillus_pseudomycoides_DSM_12442_ZP_0414995394 

100 

Bacillus_anthracis_str_Ames_NP_843390
Bacillus_anthracis_str_A2012_ZP_00391253
Bacillus_cereus_Rock3_42_ZP_04221190

Bacillus_thuringiensis_str_Al_Hakam_YP_893675
Bacillus_thuringiensis_serovar_pulsiensis_BGSC_4CC1_ZP_04077186

46 

28 

20 
9 

Bacillus_cereus_AH820_YP_002449919

7 

Bacillus_cereus_03BB108_ZP_03114191
Bacillus_thuringiensi_serovar_pondicheriensis_BGSC_4BA1_ZP_04089125
Bacillus_cereus_BGSC_6E1_ZP_04310429

24 

57 

Bacillus_cereus_03BB102_YP_002748220

38 

31 

61 

68 

Bacillus_cereus_Q1_YP_002528689
Bacillus_cereus_m1293_ZP_04321979
Bacillus_cereus_H3081_97_ZP_0323659353 

Bacillus_cereus_ATCC_4342_ZP_04282699
Bacillus_thuringiensis_serovar_tochigiensis_BGSC_4Y1_ZP_04144256

91 

98 

78 

42 

Bacillus_cereus_G9241_ZP_00235872

59 

Bacillus_cereus_NVH0597_99_ZP_03104864
gBacillus_thuringiensis_serovar_andalousiensis_BGSC_4AW1_ZP_04095175

44 

90 

Bacillus_cereus_MM3_ZP_04299224

97 

52 Bacillus_cereus_ATCC_10876_ZP_04316108
Bacillus_thuringiensis_serovar_kurstaki_str_T03a001_ZP_04113478
Bacillus_cereus_m1550_ZP_0427745363 

56 

Bacillus_cereus_AH1134_ZP_03228525
Bacillus_cereus_B4264_YP_002365663

14 

17 
Bacillus_cereus_BDRD_ST24_ZP_04272020
Bacillus_cereus_Rock1_15_ZP_04238098

Bacillus_thuringiensis_serovar_pakistani_str_T13001_ZP_04119054
29 

Bacillus_cereus_ATCC_14579_NP_830679
Bacillus_cereus_BDRD_Cer4_ZP_04255321

35 

75 

36 

19 

35 

34 

Bacillus_thuringiensis_IBL_200_ZP_04070496

38 

Bacillus_thuringiensis_serovar_israelensis_ATCC_35646_ZP_00739788
Bacillus_thuringiensis_IBL_4222_ZP_0406380598 

59 

69 

69 

Bacillus_cereus_Rock3_29_ZP_04226496
Bacillus_cereus_Rock3_28_ZP_0423235354 

93 

100 

100 

72 

88 

Bacillus_cereus_AH621_ZP_04293579
Bacillus_cereus_BDRD_ST196_ZP_04260685

Bacillus_mycoides_DSM_2048_ZP_04167510
Bacillus_cereus_AH603_ZP_0419604435 

67 
95 

100 

100 

100 

100 

Mycobacterium_tuberculosis_02_1987_ZP_03416169
Mycobacterium_tuberculosis_H37Rv_NP_216223
Mycobacterium_tuberculosis_02_1987_ZP_06505233

23 

24 
Mycobacterium_tuberculosis_T92_ZP_06509642
Mycobacterium_tuberculosis_T92_ZP_03424950

Mycobacterium_tuberculosis_EAS054_ZP_03428519
36 

26 

Mycobacterium_tuberculosis_T46_ZP_06432909

17 

Mycobacterium_bovis_AF2122/97_NP_855387

30 

100 

100 

100 

100 

Psychromonas_sp_CNPT3_ZP_01215942

96 

98 
Bacillus_selenitireducens_MLS10_ADH98037
Bacillus_cellulosilyticus_DSM_2522_ZP_06363594100 

95 

53 

100 

100 

100 
Francisella_novicida_FTG_ZP_03246373
Francisella_tularensis_subsp_novicida_GA99_3549_ZP_04988096

Francisella_novicida_GA99_3548_ZP_04989544
49 

100 

Serratia_odorifera_4Rx13_ZP_06189693
Serratia_proteamaculans_568_YP_001478214

80 

100 

100 

99 

Photobacterium_damselae_subsp_damselae_CIP_102761_ZP_06154951

100 

94 

44 

100 

2e+002



Bacillus_cereus_AH1134_ZP_03230162
Bacillus_cereus_Rock4_2_ZP_04212920

Bacillus_thuringiensis_serovar_berliner_ATCC_10792_ZP_04102865

Bacillus_pseudomycoides_DSM_12442_ZP_04154130

Bacillus_cereus_AH1273_ZP_04173178

Bacillus_cereus_Rock4_2_ZP_04212886
Bacillus_licheniformis_ATCC_14580_YP_077525

Mycobacterium_abscessus_ATCC_19977_YP_001703608

Klebsiella_pneumoniae_ADH95186
Klebsiella_pneumoniae_ABX11263

Klebsiella_pneumoniae_ACO82075
Klebsiella_pneumoniae_ACN42902

Serratia_fonticola_AAR06587

Photorhabdus_asymbiotica_YP_003041130
Ralstonia_eutropha_JMP134_YP_295893

Burkholderia_dolosa_AUO158_ZP_04947713

Burkholderia_cenocepacia_ACO36249

Burkholderia_ubonensis_Bu_ZP_02376965
Burkholderia_glumae_BGR1_YP_002908994

Burkholderia_thailandensis_TXDOH_ZP_02370956
Burkholderia_pseudomallei_668_YP_001062378

Burkholderia_pseudomallei_AAK52328

Burkholderia_pseudomallei_S13_ZP_04899400

Burkholderia_pseudomallei_1655_ZP_04890006

B) Betalactamase

Bacillus_cereus_172560W_ZP_04306837
Bacillus_thuringiensis_serovar_kurstaki_str_T03a001_ZP_04115546

Bacillus_cereus_F65185_ZP_04203921
38 

100 
79 

Bacillus_thuringiensis_IBL_200_ZP_04072797
Bacillus_cereus_Rock1_15_ZP_04242798
Bacillus_cereus_AH676_ZP_0419252047 

Bacillus_thuringiensis_serovar_israelensis_ATCC_35646_ZP_00742695
Bacillus_thuringiensis_serovar_sotto_str_T04001_ZP_04130101
Bacillus_thuringiensis_IBL_4222_ZP_0406589399 

83 

94 

63 

54 

74 

100 

Bacillus_cereus_BDRD_ST196_ZP_04260713
Bacillus_cereus_AH603_ZP_04196081

Bacillus_mycoides_DSM_2048_ZP_04167538
29 

Bacillus_weihenstephanensis_KBAB4_YP_001643697
Bacillus_thuringiensis_IBL_200_ZP_04070535

22 

74 
58 

Bacillus_thuringiensis_serovar_israelensis_ATCC_35646_ZP_00742617
Bacillus_cereus_G9842_YP_002445858

Bacillus_cereus_ATCC_10876_ZP_04320962
Bacillus_cereus_AH1134_ZP_03234267100 

100 

99 

96 

98 

92 

100 

100 

100 

Escherichia_coli_ACM91559
Enterobacter_cloacae_AAS01762

Klebsiella_pneumoniae_ACI95258
Klebsiella_pneumoniae_ACB71165
Klebsiella_pneumoniae_YP_002286834
Klebsiella_pneumoniae_AAG13410_1

31 

36 
Klebsiella_pneumoniae_ACE62798
Klebsiella_pneumoniae_YP_002286981

9 

14 
Acinetobacter_baumannii_ACS35345
Pseudomonas_aeruginosa_ABY91240

Enterobacter_sp_E624_AAU06362
Klebsiella_pneumoniae_ACA34343

22 

51 
36 

9 

35 

44 

29 

55 

65 

75 

100 

99 

100 

Pseudomonas_luteola_ACN76566
Pseudomonas_luteola_ACN76564

Pseudomonas_luteola_ACN76563
52 

Pseudomonas_luteola_ACN76565
25 

Pseudomonas_luteola_ACN76562
Pseudomonas_luteola_AAU10324

52 

64 

88 

100 

55 

65 

Variovorax_paradoxus_S110_YP_002945115

30 

Burkholderia_multivorans_ATCC_17616_YP_001583665
Burkholderia_multivorans_CGD2M_ZP_0357351899 

Burkholderia_cenocepacia_ACO36252
Burkholderia_cenocepacia_ACJ63454

Burkholderia_cenocepacia_J2315_YP_002234765
34 

Burkholderia_cenocepacia_ACO36251
27 

63 

Burkholderia_cenocepacia_HI2424_YP_838556
Burkholderia_cenocepacia_MC0_3_YP_001778975

67 

94 

38 

100 

53 

100 

44 

97 

98 

Burkholderia_oklahomensis_EO147_ZP_02358562
Burkholderia_oklahomensis_C6786_ZP_02365625

100 

100 

78 

100 

66 

100 Burkholderia_pseudomallei_AAK52324
Burkholderia_pseudomallei_AAM10778

Burkholderia_pseudomallei_ACM89982
Burkholderia_pseudomallei_AAK52327
Burkholderia_pseudomallei_BCC215_ZP_0250956324 

Burkholderia_mallei_ATCC_23344_YP_105905

8 

56 

7 

Burkholderia_pseudomallei_112_ZP_02501669
Burkholderia_pseudomallei_AAL35335

Burkholderia_pseudomallei_14_ZP_02415067
39 

Burkholderia_pseudomallei_305_ZP_01765980
Burkholderia_pseudomallei_NCTC_13177_ZP_02493459
Burkholderia_pseudomallei_AAL35334
Burkholderia_pseudomallei_1710b_YP_337703

52 

53 
25 

67 

51 

Burkholderia_pseudomallei_AAK37506

7 

Burkholderia_pseudomallei_1106a_YP_001075336
Burkholderia_mallei_SAVP1_YP_98986818 

2 

5 

Burkholderia_pseudomallei_7894_ZP_02485315

21 

28 

49 

100 

2e+002


