13

100

CAHE_0002 NJ

69 [ 9i[15891980|ref[NP_359694.1|_hypothetical_protein_RC0057_Rickettsia_conorii_str._Malish_7

47 | L gi|34580985|ref{ZP_00142465.1|_hypothetical_protein_Rickettsia_sibirica_246

9% 0i|67458543|ref|YP_246167.1| _unnamed_protein_product_Rickettsia_felis_ URRWXCal2
0i|341583283|ref|YP_004763774.1|_unnamed_protein_product_Rickettsia_heilongjiangensis_054

0i[91206186|ref|YP_538541.1| unnamed_protein_product_Rickettsia_bellii_RML369-C

CAHE_0002_protein_of_unknown_function_Candidatus_Cardinium_hertigii_cEperl
I 0i[88608121|ref|YP_506745.1|_hypothetical_protein_NSE_0879_Neorickettsia_sennetsu_str._Miyayama

100 [ 0i|254797208|ref|YP_003082049.1|_hypothetical_protein_NRI_0846_Neorickettsia_risticii_str._lllinois

0i[17551780|refINP_497885.1|_hypothetical_protein_B0284.4_Caenorhabditis_elegans

26

0i[347537548|ref|YP_004844973.1|_unnamed_protein_product_Flavobacterium_branchiophilum_FL-15
— 0i|148284810|ref|YP_001248900.1|_hypothetical_protein_OTBS_1498_Orientia_tsutsugamushi_str._Boryong

100 L 0i189183543|ref|YP_001937328.1|_hypothetical_protein_OTT_0636_Orientia_tsutsugamushi_str._lkeda

67

0i[149194664|ref|ZP_01871759.1| hypothetical_protein_CMTB2_04767_Caminibacter_mediatlanticus_TB-2
r 0i|344334871|gb|AEN15315.1|_hypothetical_protein_HPPN120_03480_Helicobacter_pylori_Puno120

100 L 0i|297379847|gb|ADI134734.1| Hypothetical_protein_HPV225_0655_Helicobacter_pylori_v225d

|

0i[344203301|ref|YP_004788444.1|_unnamed_protein_product_Muricauda_ruestringensis_DSM_13258

0i[325849038|ref|ZP_08170530.1|_hypothetical_protein_ HMPREF9246_0218_Anaerococcus_hydrogenalis_ACS-025-V-Sch4

24

gi|75759625|ref|ZP_00739710.1|_Two_component_system_histidine_kinase_Bacillus_thuringiensis_serovar_israelensis_ ATCC_35646

53

0.2

gi|154286446|ref|XP_001544018.1|_conserved_hypothetical_protein_Ajellomyces_capsulatus_ NAm1
[ 0i|6224611|gb|AAF05869.1|AF021805_1_elF4B_Arabidopsis_thaliana

100 L 0i|15231555|ref|NP_189271.1|_eukaryotic_translation_initiation_factor_4B1_Arabidopsis_thaliana



CAHE_0002 ML

617 9i[15891980|ref[NP_359694.1| hypothetical_protein_RC0057_Rickettsia_conorii_str._Malish_7
531 gi|34580985|ref|ZP_00142465.1|_hypothetical_protein_Rickettsia_sibirica_246

71

13

0i[341583283|ref|YP_004763774.1|_unnamed_protein_product_Rickettsia_heilongjiangensis_054
gi|67458543|ref|YP_246167.1|_unnamed_protein_product_Rickettsia_felis_ URRWXCal2
0i|91206186|ref|YP_538541.1| _unnamed_protein_product_Rickettsia_bellii_RML369-C

r 0i6224611|gb|AAF05869.1|AF021805_1_elF4B_Arabidopsis_thaliana

i

95 lgi|15231555|ref|NP_189271.1|_eukaryotic_translation_initiation_factor_4Bl_Arabidopsis_thaliana

7 | CAHE_0002_protein_of_unknown_function_Cardinium_hertigii_cEperl

o

0i[75759625|ref|ZP_00739710.1|_Two_component_system_histidine_kinase_Bacillus_thuringiensis_serovar_israelensis_ ATCC_35646
0i|149194664|ref|ZP_01871759.1|_hypothetical_protein_CMTB2_04767_Caminibacter_mediatlanticus_TB-2

Y I: 0i|88608121|ref|YP_506745.1| hypothetical_protein_NSE_0879_Neorickettsia_sennetsu_str._Miyayama

70 L gi[254797208|reflYP_003082049.1|_hypothetical_protein_NRI_0846_Neorickettsia_risticii_str._IIlinois

90 |0i|148284810|ref|YP_001248900.1|_hypothetical_protein_OTBS_1498_Orientia_tsutsugamushi_str._Boryong
0i|189183543|ref|YP_001937328.1|_hypothetical_protein_OTT_0636_Orientia_tsutsugamushi_str._lkeda

0i|325849038|ref|ZP_08170530.1|_hypothetical_protein_ HMPREF9246_0218_Anaerococcus_hydrogenalis_ACS-025-V-Sch4

0i[347537548|ref|YP_004844973.1|_unnamed_protein_product_Flavobacterium_branchiophilum_FL-15

91 |0i[344334871|gb|AEN15315.1|_hypothetical_protein_HPPN120_03480_Helicobacter_pylori_Puno120

gi[297379847|gb|AD134734.1|_Hypothetical_protein_HP25_0655_Helicobacter_pylori_25d

0i|154286446|ref|XP_001544018.1|_conserved_hypothetical_protein_Ajellomyces_capsulatus_NAm1

0.5

0i[17551780|ref[NP_497885.1|_hypothetical_protein_B0284.4_Caenorhabditis_elegans

0i|344203301|ref|YP_004788444.1|_unnamed_protein_product_Muricauda_ruestringensis_DSM_13258



14

74

31

CAHE_0010 NJ

99 1 0i[115930143|ref{XP_001181262.1|_PREDICTED:_similar_to_Wiskott-Aldrich_syndrome_(eczema-thrombocytopenia)_Strongylocentrotus_purpuratus

46

0i|115906270|refXP_797012.2| PREDICTED:_similar_to_Wiskott-Aldrich_syndrome_(eczema-thrombocytopenia)_partial_Strongylocentrotus_purpuratus

0i|198417714|ref{XP_002121970.1|_PREDICTED:_similar_to_Wiskott-Aldrich_syndrome-like_Ciona_intestinalis
0i|67462493|ref|XP_647908.1] WH2_motif_domain_contaning_protein_Entamoeba_histolytica_HM-1:IMSS
0i|147901644|reflINP_001091123.1|_uncharacterized_protein_LOC100036872_Xenopus_laevis
gi[260783129|ref|XP_002586630.1|_hypothetical_protein_BRAFLDRAFT_131307_Branchiostoma_floridae
0i[340381420|ref|XP_003389219.1|_PREDICTED:_wiskott-Aldrich_syndrome_protein-like_Amphimedon_gueenslandica
0i[242023594|ref|XP_002432217.1|_Neural_Wiskott-Aldrich_syndrome_protein_putative_Pediculus_humanus_corporis
0i[321470570|gb|EFX81546.1|_hypothetical_protein DAPPUDRAFT_50104_Daphnia_pulex
0i|156392182|ref[XP_001635928.1|_predicted_protein_Nematostella_vectensis
0i[341882524|gb|[EGT38459.1|_CBN-WVE-1_protein_Caenorhabditis_brenneri

0i|115636725|ref[XP_001191393.1] PREDICTED:_similar_to_ENSANGP00000006560_Strongylocentrotus_purpuratus
. ————— (i[326932908|ref|XP_003212553.1| PREDICTED:_wiskott-Aldrich_syndrome_protein_family_member_2-like_Meleagris_gallopavo

83

08 [ 0i|224043228|ref|XP_002192065.1|_PREDICTED:_WAS_protein_family_member_3_Taeniopygia_guttata
97 0i[350589729|ref|XP_003130949.3] PREDICTED:_LOW_QUALITY_PROTEIN:_wiskott-Aldrich_syndrome_protein_family_member_3_Sus_scrofa

80

0i[312382583|gh|EFR27991.1|_hypothetical_protein_AND_04687_Anopheles_darlingi
0i[357601926|gb|EHJ63194.1|_putative_Neural_Wiskott-Aldrich_syndrome_protein_Danaus_plexippus
0i[322779878|gb|EFZ09768.1|_hypothetical_protein_SINV_12937_Solenopsis_invicta
100 1 0i|380019261|ref|XP_003693529.1| PREDICTED:_wiskott-Aldrich_syndrome_protein-like_Apis_florea
_[ 0i[328790389|ref|XP_392742.4] PREDICTED:_hypothetical_protein_LOC409218_Apis_mellifera

0i[340715636|ref[XP_003396316.1| PREDICTED:_hypothetical_protein_LOC100643483_Bombus_terrestris
100 1gi|350417938|ref|XP_003491654.1|_PREDICTED:_hypothetical_protein_LOC100742156_Bombus_impatiens
0i|156537952|ref|XP_001608170.1]_ PREDICTED:_hypothetical_protein_LOC100124250_Nasonia_vitripennis

CAHE_0010_protein_of_unknown_function_Cardinium_hertigii_cEperl

0.2

0i[372466189|emb|CCF60462.1|_hypothetical_protein_KAFR_0K01060_Kazachstania_africana_CBS_2517



14

62

CAHE_0010 ML

97 1 0i[380019261|ref|XP_003693529.1| PREDICTED:_wiskott-Aldrich_syndrome_protein-like_Apis_florea
0i[328790389|ref|XP_392742.4|_PREDICTED:_hypothetical_protein_LOC409218_Apis_mellifera
0i[322779878|gb|EFZ09768.1|_hypothetical_protein_SINV_12937_Solenopsis_invicta
0i[340715636|refXP_003396316.1| PREDICTED:_hypothetical_protein_LOC100643483_Bombus_terrestris
99 1gi[350417938|ref[XP_003491654.1] PREDICTED:_hypothetical_protein_LOC100742156_Bombus_impatiens
0i|156537952|ref|XP_001608170.1|_PREDICTED:_hypothetical_protein_LOC100124250_Nasonia_vitripennis
0i|156392182|ref|XP_001635928.1|_predicted_protein_Nematostella_vectensis
0i[357601926|gb|EHJ63194.1|_putative_Neural_Wiskott-Aldrich_syndrome_protein_Danaus_plexippus

0i[312382583|gh|EFR27991.1|_hypothetical_protein_AND_04687_Anopheles_darlingi
0i[340381420|ref[XP_003389219.1| PREDICTED:_wiskott-Aldrich_syndrome_protein-like_Amphimedon_queenslandica
gi|321470570|gb|EFX81546.1|_hypothetical_protein_ DAPPUDRAFT_50104_Daphnia_pulex
0i[242023594|ref|XP_002432217.1|_Neural_Wiskott-Aldrich_syndrome_protein_putative_Pediculus_humanus_corporis
0i|260783129|ref|XP_002586630.1|_hypothetical_protein_BRAFLDRAFT_131307_Branchiostoma_floridae
0i|147901644|reflNP_001091123.1|_uncharacterized_protein_LOC100036872_Xenopus_laevis

— 0i[198417714|ref|XP_002121970.1|_PREDICTED:_similar_to_Wiskott-Aldrich_syndrome-like_Ciona_intestinalis
58 0i[115930143|refXP_001181262.1] PREDICTED:_similar_to_Wiskott-Aldrich_syndrome_(eczema-thrombocytopenia)_Strongylocentrotus_purpuratus

100 1gi|115906270|ref|XP_797012.2| PREDICTED:_similar_to_Wiskott-Aldrich_syndrome_(eczema-thrombocytopenia)_partial_Strongylocentrotus_purpuratus

r gi|115636725|refXP_001191393.1|_PREDICTED:_similar_to_ ENSANGP00000006560_Strongylocentrotus_purpuratus

71

0i[341882524|gb|[EGT38459.1] CBN-WVE-1_protein_Caenorhabditis_brenneri
0i[326932908|ref[XP_003212553.1| PREDICTED:_wiskott-Aldrich_syndrome_protein_family_member_2-like_Meleagris_gallopavo

7 0i[224043228|ref|XP_002192065.1] PREDICTED:_WAS_protein_family_member_3_Taeniopygia_guttata

70 0i[350589729|ref|XP_003130949.3]_ PREDICTED:_LOW_QUALITY_PROTEIN:_wiskott-Aldrich_syndrome_protein_family_member_3_Sus_scrofa

0i|67462493|ref|XP_647908.1|_WH2_motif_domain_contaning_protein_Entamoeba_histolytica_HM-1:IMSS

CAHE_0010_protein_of_unknown_function_Cardinium_hertigii_cEperl

0.5

0i|372466189|emb|CCF60462.1|_hypothetical_protein_ KAFR_0K01060_Kazachstania_africana_CBS_2517



84 0i|342807159|gb|EGU42355.1|_hypothetical_protein_VISP3789_18794_Vibrio_splendidus_ATCC_33789
99| - gil148975780]reflZP_01812611.1]_hypothetical_protein_VSWAT3_26731_Vibrionales_bacterium_SWAT-3 C AHE OO 11 NJ
0i|86145700|ref|ZP_01064029.1|_hypothetical_protein_MED222_03555_Vibrio_sp._MED222 J—
99 L gi|84387507|ref|ZP_00990525.1|_hypothetical_protein_V12B01_11000_Vibrio_splendidus_12B01
1 [ 0i[89073045|ref|ZP_01159592.1|_hypothetical_protein_SKA34_12535_Photobacterium_sp._SKA34
— 99 i[330446236|ref|ZP_08309888.1|_NUDIX_domain_protein_Photobacterium_leiognathi_subsp._mandapamensis_svers.1.1.
0i[350533417|ref|ZP_08912358.1|_hypothetical_protein_VrotD_19921 Vibrio_rotiferianus_DAT722
% 100 [ 9il153832136|ref|ZP_01984803.1|_MutT/nudix_family_protein_Vibrio_harveyi_HY01

95

95

36— 0i|156976855|ref|YP_001447761.1|_hypothetical_protein_VIBHAR_05631_Vibrio_harveyi ATCC_BAA-1116
391 i[269962935|ref|ZP_06177273.1|_conserved_hypothetical_protein_Vibrio_harveyi_1DA3

{gi|262369967\reﬂZP_06063294.l\_MutT/nudix_famiIy_protein_AcinetobacterJohnsonii_SH046
100 0i[358011731|ref|ZP_09143541.1]_MutT/nudix_family_protein_Acinetobacter_sp._P8-3-8

—wocgi\374330370|ref|YP_005080554.l\_unnamed_protein_product_Pseudovibrio_sp_FO-BEGl
0i[254471220|ref|ZP_05084622.1|_NTP_pyrophosphohydrolase_MutT_family_Pseudovibrio_sp._JE062

85 { 0i[56695705|ref|YP_166056.1|_unnamed_protein_product_Ruegeria_pomeroyi_DSS-3
88 gi[327190234|gh|EGE57335.1|_MutT_family_NTP_pyrophosphatase_Rhizobium_etli CNPAF512

0i[315427173|dbj|BAJ48787.1|_NUDIX_hydrolase_Candidatus_Caldiarchaeum_subterraneum

B 439‘—(:@340345442|reﬂZP_08668574.1|_NUDIX_hydrolase_Candidatus_Nitrosoarchaeum_koreensis_MYl
I 92 0i|167044306|gb|ABZ08985.1|_putative_NUDIX_domain_protein_uncultured_marine_crenarchaeote_HF4000_APKG6B14

100 T 0i|169350925|ref|ZP_02867863.1|_hypothetical_protein_CLOSPI_01702_Clostridium_spiroforme_DSM_1552

ﬁ{

[S— 0i|167756509|ref|ZP_02428636.1|_hypothetical_protein CLORAM_02046_Clostridium_ramosum_DSM_1402

0i[167957571|reflZP_02544645.1|_ATP/GTP-binding_protein_candidate_division_TM7_single-cell_isolate_TM7c

55 0i[353739374|gb|AER20382.1|_MutT/NudX_family_protein_(putative)_Streptococcus_suis_D12
F{: 0i[353741386|gh|AER22393.1|_MutT/NudX_family_protein_(putative)_Streptococcus_suis_ST1

100 \_E gi[146319820|ref| YP_001199532.1|_MutT/NudX_family_protein_()_Streptococcus_suis_05ZYH33
95 L— i|353532490|gh|EHC02159.1]_MutT/NudX_family_protein_(putative)_Streptococcus_suis_R61
0i[189501742|ref|YP_001957459.1|_hypothetical_protein_Aasi_0292_Candidatus_Amoebophilus_asiaticus_5a2

0i[350550863|ref|ZP_08920159.1|_NUDIX_hydrolase_Thermobacillus_composti_KWC4

—

0i[282890787|ref|ZP_06299307.1|_hypothetical_protein_pah_c0260130_Parachlamydia_acanthamoebae_str._Halls_coccus
[ 9il297620803|ref|YP_003708940.1|_pyrophosphohydrolase_Waddlia_chondrophila_WSU_86-1044

100 gi[337293320|emb|CCB91310.1|_Bis(5-nucleosyl)-tetraphosphatase_asymmetrical_Waddlia_chondrophila_2032/99

CAHE_0011_conserved_protein_of_unknown_function_Cardinium_hertigii_cEperl

0i|375281146|gb|AFA44339.1|_putative_MutT/NUDIX_hydrolase_family_protein_Enterobacteria_phage_vB_KleM-RaK2
0i[336399973|ref|ZP_08580765.1|_hypothetical_protein_ HMPREF0404_00056_Fusobacterium_sp._21_1A

100 | | 9i|336420283|ref|ZP_08600519.1|_mutator_MutT_protein_Fusobacterium_sp._11_3 2
49 0i339890380|gh|EGQ79513.1|_mutator_MutT_protein_Fusobacterium_nucleatum_subsp._animalis_ ATCC_51191
100 | 9i|311232570|gb| ADP85424.1|_A/G-specific_adenine_glycosylase_Desulfovibrio_vulgaris RCH1

16

‘ gi|46578698]ref|YP_009506.1|_A/G-specific_adenine_glycosylase_Desulfovibrio_vulgaris_str._Hildenborough
0i|328948032|ref| YP_004365369.1|_NUDIX_hydrolase_Treponema_succinifaciens_DSM_2489

0i[223932578]|ref|ZP_03624578.1|_NUDIX_hydrolase_Streptococcus_suis_89/1591

0i[256827591|ref| YP_003151550.1|_ADP-ribose_pyrophosphatase_Cryptobacterium_curtum_DSM_15641

0i/91069946|gb|ABE10874.1|_78-dihydro-8-oxoguanine-triphosphatase-like_protein_uncultured_Prochlorococcus_marinus_clone_ ASNC2259
66 | 9i|257424577|ref|ZP_05601006.1|_MutT_domain-containing_protein_Staphylococcus_aureus_subsp._aureus_55/2053

8 gi[297588791|ref|ZP_06947432.1|_MutT/NUDIX_family_protein_Staphylococcus_aureus_subsp._aureus_MN8
0i[374399188|gb|EHQ70331.1|_NUDIX_domain_protein_Staphylococcus_aureus_subsp._aureus_21345
i[334272962|gb|EGL91314.1|_hydrolase_NUDIX_family_Staphylococcus_aureus_subsp._aureus_21310

0.1

100"
0i[379020235|ref| YP_005296897.1|_unnamed_protein_product_Staphylococcus_aureus_subsp._aureus_M013

0i[329730688|gb|EGG67069.1|_hydrolase_ NUDIX_family_Staphylococcus_aureus_subsp._aureus_21193

0i[365226770|gb|[EHM67986.1|_hydrolase_NUDIX_family_Staphylococcus_aureus_subsp._aureus_VCU006
“ 0i]49485330|ref| YP_042551.1|_unnamed_protein_product_Staphylococcus_aureus_subsp._aureus_ MSSA476
0i[21282150|ref|NP_645238.1|_hypothetical_protein_MWO0421_Staphylococcus_aureus_subsp._aureus_ MW2

58



77 0i[223932578|ref|ZP_03624578.1|_NUDIX_hydrolase_Streptococcus_suis_89/1591
26

gi|256827591|ref|YP_003151550.1|_ADP-ribose_pyrophosphatase_Cryptobacterium_curtum_DSM_15641

i|328948032|ref| YP_004365369.1|_NUDIX_hydrolase_Treponema_succinifaciens_DSM_2489
0i|311232570|gb|ADP85424.1|_A/G-specific_adenine_glycosylase_Desulfovibrio_vulgaris RCH1
991 gil46578698|ref| YP_009506.1|_A/G-specific_adenine_glycosylase_Desulfovibrio_vulgaris_str._Hildenborough
gi|350550863|ref|ZP_08920159.1|_NUDIX_hydrolase_Thermobacillus_composti_KWC4
9i|169350925|ref|ZP_02867863.1|_hypothetical_protein_CLOSPI_01702_Clostridium_spiroforme_DSM_1552
gi|167756509|ref|ZP_02428636.1|_hypothetical_protein CLORAM_02046_Clostridium_ramosum_DSM_1402
0i[365226770|gb|[EHM67986.1|_hydrolase_NUDIX_family_Staphylococcus_aureus_subsp._aureus_VCU006
i|49485330|ref|YP_042551.1|_unnamed_protein_product_Staphylococcus_aureus_subsp._aureus_ MSSA476
0i|21282150|ref|[NP_645238.1|_hypothetical_protein_MWO0421_Staphylococcus_aureus_subsp._aureus_MW2
99 [ 9i[329730688|gb|EGG67069.1|_hydrolase_ NUDIX_family_Staphylococcus_aureus_subsp._aureus_21193
0i[334272962|gb|EGL91314.1|_hydrolase_NUDIX_family_Staphylococcus_aureus_subsp._aureus_21310

0i[379020235|ref| YP_005296897.1|_unnamed_protein_product_Staphylococcus_aureus_subsp._aureus_M013
1 4| 1gi|257424577|ref|ZP_05601006.1|_MutT_domain-containing_protein_Staphylococcus_aureus_subsp._aureus_55/2053
0 - 0i|297588791|ref|ZP_06947432.1|_MutT/NUDIX_family_protein_Staphylococcus_aureus_subsp._aureus_MN8
gi|374399188|gh|EHQ70331.1|_NUDIX_domain_protein_Staphylococcus_aureus_subsp._aureus_21345
0i[374330370|ref|YP_005080554.1|_unnamed_protein_product_Pseudovibrio_sp._FO-BEG1

0i|254471220|ref|ZP_05084622.1|_NTP_pyrophosphohydrolase_MutT_family_Pseudovibrio_sp._JE062
gi|327190234|gh|EGE57335.1|_MutT_family_NTP_pyrophosphatase_Rhizobium_etli_ CNPAF512
gi[56695705|ref|YP_166056.1|_unnamed_protein_product_Ruegeria_pomeroyi_DSS-3

0i|262369967|ref|ZP_06063294.1|_MutT/nudix_family_protein_Acinetobacter_johnsonii_SH046
0i|358011731|refiZP_09143541.1|_MutT/nudix_family_protein_Acinetobacter_sp._P8-3-8
37 0i[156976855|ref| YP_001447761.1|_hypothetical_protein_VIBHAR_05631_Vibrio_harveyi ATCC_BAA-1116
0i|269962935|ref|ZP_06177273.1|_conserved_hypothetical_protein_Vibrio_harveyi_1DA3
0i|153832136|ref|ZP_01984803.1|_MutT/nudix_family_protein_Vibrio_harveyi HY01
gi|350533417|ref|ZP_08912358.1|_hypothetical_protein_VrotD_19921_Vibrio_rotiferianus_ DAT722
95 1 gi|89073045|ref|ZP_01159592.1|_hypothetical_protein_SKA34_12535_Photobacterium_sp._SKA34
0i|330446236|ref|ZP_08309888.1|_NUDIX_domain_protein_Photobacterium_leiognathi_subsp._mandapamensis_svers.1.1.
46 [~ 0i|342807159|gb|[EGU42355.1|_hypothetical_protein_VISP3789_18794_Vibrio_splendidus_ATCC_33789
gi|148975780|ref|ZP_01812611.1|_hypothetical_protein_VSWAT3_26731_Vibrionales_bacterium_SWAT-3
0i[86145700|ref|ZP_01064029.1|_hypothetical_protein_MED222_03555_Vibrio_sp._MED222
99 L ¢i[84387507|ref|ZP_00990525.1|_hypothetical_protein_\V12B01_11000_Vibrio_splendidus_12B01
51— 0i|353739374|gb|AER20382.1|_MutT/NudX_family_protein_(putative)_Streptococcus_suis_D12
100 ﬁ:gi|353741386\gb|AER22393.1|7MutT/NudeamiIyﬁproteinﬁ(putative)fStreptococcusﬁsuisﬁSTl
L‘:gi\146319820|reﬂYP_001199532.1\_MutT/NudX_famiIy_protein_()_Streptococcus_suis_OSZYH33
70 - gi[353532490|gb|[EHC02159.1|_MutT/NudX_family_protein_(putative)_Streptococcus_suis_R61
ﬂ,i i|282890787|ref|ZP_06299307.1|_hypothetical_protein_pah_c0260130_Parachlamydia_acanthamoebae_str._Halls_coccus

36

0i[189501742|ref|YP_001957459.1|_hypothetical_protein_Aasi_0292_Candidatus_Amoebophilus_asiaticus_5a2
0i|297620803|ref|YP_003708940.1|_pyrophosphohydrolase_Waddlia_chondrophila_WSU_86-1044

100 L ¢i|337293320|emb|CCB91310.1|_Bis(5-nucleosyl)-tetraphosphatase_asymmetrical Waddlia_chondrophila_2032/99
CAHE_0011_conserved_protein_of_unknown_function_Cardinium_hertigii_cEperl

0i|167957571|ref|ZP_02544645.1|_ATP/GTP-binding_protein_candidate_division_TM7_single-cell_isolate_TM7c

23 0i[315427173|dbj|BAJ48787.1|_NUDIX_hydrolase_Candidatus_Caldiarchaeum_subterraneum
3 76

gi|167044306|gh|ABZ08985.1|_putative_NUDIX_domain_protein_uncultured_marine_crenarchaeote_HF4000_APKG6B14
gi[340345442|ref|ZP_08668574.1|_NUDIX_hydrolase_Candidatus_Nitrosoarchaeum_koreensis_MY1
3

4’7 0i|375281146|gb|AFA44339.1|_putative_MutT/NUDIX_hydrolase_family_protein_Enterobacteria_phage_vB_KleM-RaK2
31

0i|336420283|ref|ZP_08600519.1|_mutator_MutT_protein_Fusobacterium_sp._11_3 2

100 | 9i[336399973|ref|ZP_08580765.1|_hypothetical_protein_ HMPREF0404_00056_Fusobacterium_sp._21_1A

541-4i|339890380|gh|[EGQ79513.1]_mutator_MutT_protein_Fusobacterium_nucleatum_subsp._animalis_ ATCC_51191
0.2

0i/91069946|gb|ABE10874.1|_78-dihydro-8-oxoguanine-triphosphatase-like_protein_uncultured_Prochlorococcus_marinus_clone_ASNC2259
25



100

97,0i/62185050]ref|YP_219835.1|_unnamed_protein_product_Chlamydophila_abortus_S26/3

99 [ 0i[333410201|gb|[EGK69188.1|_ADP/ATP_carrier_protein_Chlamydophila_abortus_LLG
0i|329942787|ref|ZP_08291566.1|_ADP/ATP_carrier_protein_Chlamydophila_psittaci_Cal10
9 14i|332287379|ref|YP_004422280.1|_ADP/ATP_carrier_protein_Chlamydophila_psittaci_6BC
0i|29840197|reflNP_829303.1|_tlc-2_gene_product_Chlamydophila_caviae_GPIC
i|89898380|ref|YP_515490.1|_ADP/ATP_translocase_Chlamydophila_felis_Fe/C-56
gi|330444446|ref|YP_004377432.1|_ADPATP_carrier_protein_1_Chlamydophila_pecorum_E58
gi|15835884|ref[NP_300408.1|_adt_1_gene_product_Chlamydophila_pneumoniae_J138
0i|15618266|ref[NP_224551.1|_ADP/ATP_translocase_Chlamydophila_pneumoniae_CWL029

98

CAHE_0018 NJ

63

100

44

90

~

8! 4i|269303226|gb|ACZ33326.1|_ADP/ATP_carrier_protein_family_Chlamydophila_pneumoniae_LPCoLN

gi15834955|ref|NP_296714.1|_ADP_ATP_carrier_protein_Chlamydia_muridarum_Nigg
0i|255506640|ref|ZP_05382279.1|_ADPATP_carrier_protein_Chlamydia_trachomatis_D(s)2923

100
99
62
43

0i|237802499|ref|YP_002887693.1|_ADPATP_carrier_protein_Chlamydia_trachomatis_B/Jali20/0OT
0i|289525110/emb|CBJ14581.1|_ADPATP_carrier_protein_Chlamydia_trachomatis_Sweden2

gi[76788778|reflYP_327864.1|_ADPATP_carrier_protein_Chlamydia_trachomatis_A/HAR-13
49| 9i|15604784|reflNP_219568.1|_ADP/ATP_translocase_Chlamydia_trachomatis_D/UW-3/CX
311 gi|166154286|ref| YP_001654404.1|_unnamed_protein_product_Chlamydia_trachomatis_434/Bu
0i|338732401|ref|YP_004670874.1|_ADPATP_carrier_protein_1_Simkania_negevensis_Z
100 | i|46445884|reflYP_007249.1|_ntt_1_gene_product_Candidatus_Protochlamydia_amoebophila_UWE25
gi[38174867|emb|CAE46506.1|_nucleotide_transport_protein_Candidatus_Protochlamydia_amoebophila_UWE25
0i[282890269|ref|ZP_06298799.1|_ADP/ATP_translocase_Parachlamydia_acanthamoebae_str._Halls_coccus
0i|297621891|ref|YP_003710028.1|_ADP/ATP_translocase_Waddlia_chondrophila_WSU_86-1044
0i|157168246|gb|AB5597.1|_plastid_ATP/ADP_translocase_Euglena_gracilis
gi|18073248|emb|CAC80882.1|_plastidic_ATP/ADP_transporter_Galdieria_sulphuraria
100 [ 9i|302818297|ref{XP_002990822.1|_hypothetical_protein SELMODRAFT_21240_Selaginella_moellendorffii
0i[302785411|ref|XP_002974477.1|_hypothetical_protein_SELMODRAFT_101296_Selaginella_moellendorffii
0i|168042927|ref|XP_001773938.1|_predicted_protein_Physcomitrella_patens_subsp._patens
100 L gi|168056050|ref| XP_001780035.1|_predicted_protein_Physcomitrella_patens_subsp._patens

gi|357140033)ref|XP_003571578.1|_PREDICTED:_ADPATP_carrier_protein_1_chloroplastic-like_Brachypodium_distachyon

0i|326490632|dbj|BAJIB9983.1|_predicted_protein_Hordeum_vulgare_subsp._vulgare
0i[226503962|ref[NP_001140537.1|_uncharacterized_protein_LOC100272602_Zea_mays
0i|357135709|ref|XP_003569451.1|_PREDICTED:_ADPATP_carrier_protein_1_chloroplastic-like_Brachypodium_distachyon
0i|255553025|ref|XP_002517555.1|_Plastidic_ATP/ADP-transporter_putative_Ricinus_communis
gi|71068358|gb|AAZ23106.1|_plastid_ATP/ADP_transport_protein_1_Manihot_esculenta
0i[224070859|ref|XP_002303268.1]_ATP/ADP_transporter_Populus_trichocarpa
0i|6226239|sp|024381.2]TLC1_SOLTU_RecName:_Full_Plastidic_ATP/ADP-transporter
gi|15028093|gb|AAK76577.1|_putative_adenine_nucleotide_translocase_Arabidopsis_thaliana
0i[15220099|ref{NP_178146.1|_ADPATP_carrier_protein_1_Arabidopsis_thaliana

gi|6469340|emb|CAAB89201.2|_adenine_nucleotide_translocase_Arabidopsis_thaliana

10099 [ 9i|15218214|ref|[NP_173003.1|_ADPATP_carrier_protein_2_Arabidopsis_thaliana
0i|297844452|ref|XP_002890107.1|_hypothetical_protein ARALYDRAFT_471751_Arabidopsis_lyrata_subsp._lyrata
601 i|312281659|dbj|BAJ33695.1|_unnamed_protein_product_Thellungiella_halophila

54L gi|297842835|ref| XP_002889299.1|_chloroplast_ADP_ATP_carrier_protein_1_Arabidopsis_lyrata_subsp._lyrata

0i|338734106|ref|YP_004672579.1|_ADPATP_carrier_protein_1_Simkania_negevensis_Z

—1 97
94
100
99
100
100
98
100
45

0i|46445875|ref|YP_007240.1|_ntt_2_gene_product_Candidatus_Protochlamydia_amoebophila_ UWE25

i|46445874|reflYP_007239.1|_ntt_3_gene_product_Candidatus_Protochlamydia_amoebophila_UWE25
100 0i|297621912|ref|YP_003710049.1|_ADP/ATP_translocase_Waddlia_chondrophila_WSU_86-1044

100 14i|337294171|emb|CCB92155.1|_ADPATP_carrier_protein_1_Waddlia_chondrophila_2032/99

i|282891733|ref|ZP_06300214.1|_ADP/ATP_translocase_Parachlamydia_acanthamoebae_str._Halls_coccus

CAHE_0018|ntt_ADP/ATP_translocase_Cardinium_hertigii_cEperl

0i|338733201|ref|YP_004671674.1|_ADPATP_carrier_protein_1_Simkania_negevensis_Z



100 | 0i|15218214]|reflNP_173003.1|_ADPATP_carrier_protein_2_Arabidopsis_thaliana
gi297844452|ref|XP_002890107.1|_hypothetical_protein_ ARALYDRAFT_471751_Arabidopsis_lyrata_subsp._lyrata
gi[312281659|dbj|BAJ33695.1|_unnamed_protein_product_Thellungiella_halophila CAH E OO 18 M L
100 | 0i[297842835|ref| XP_002889299.1|_chloroplast_ADP_ATP_carrier_protein_1_Arabidopsis_lyrata_subsp._lyrata -
gi|15220099|ref|[NP_178146.1|_ADPATP_carrier_protein_1_Arabidopsis_thaliana
0i|15028093|gh|AAK76577.1|_putative_adenine_nucleotide_translocase_Arabidopsis_thaliana
0i|6469340/emb|CAA89201.2|_adenine_nucleotide_translocase_Arabidopsis_thaliana
gi|6226239|sp|024381.2]TLC1_SOLTU_RecName:_Full_Plastidic_ATP/ADP-transporter
gi[224070859|ref|XP_002303268.1|_ATP/ADP_transporter_Populus_trichocarpa
gi|255553025|ref|XP_002517555.1|_Plastidic_ATP/ADP-transporter_putative_Ricinus_communis
gi|71068358|gb|AAZ23106.1|_plastid_ATP/ADP_transport_protein_1_Manihot_esculenta
gi[357135709|ref|XP_003569451.1|_PREDICTED:_ADPATP_carrier_protein_1_chloroplastic-like_Brachypodium_distachyon
0i[226503962|ref[NP_001140537.1|_uncharacterized_protein_LOC100272602_Zea_mays
gi|357140033|ref|XP_003571578.1|_PREDICTED:_ADPATP_carrier_protein_1_chloroplastic-like_Brachypodium_distachyon
92 L gi|326490632|dbj|BAJ89983.1|_predicted_protein_Hordeum_vulgare_subsp._vulgare
0i[302818297|ref|XP_002990822.1|_hypothetical_protein SELMODRAFT_21240_Selaginella_moellendorffii
1001 gi|302785411 ref| XP_002974477.1|_hypothetical_protein_SELMODRAFT_101296_Selaginella_moellendorffii
gi|168042927|ref|XP_001773938.1|_predicted_protein_Physcomitrella_patens_subsp._patens
100 ¢ gi|168056050|ref| XP_001780035.1|_predicted_protein_Physcomitrella_patens_subsp._patens
23 0i|157168246|gb|AB5597.1|_plastid_ATP/ADP_translocase_Euglena_gracilis
100 0i|18073248|emb|CAC80882.1|_plastidic_ATP/ADP_transporter_Galdieria_sulphuraria
—0i[338734106|ref|YP_004672579.1|_ADPATP_carrier_protein_1_Simkania_negevensis_Z
100 gi|46445875|ref|YP_007240.1|_ntt_2_gene_product_Candidatus_Protochlamydia_amoebophila_UWE25
50 i|46445874|reflYP_007239.1|_ntt_3_gene_product_Candidatus_Protochlamydia_amoebophila_UWE25
ﬂ%ﬂﬁz1912|ref|YP_003710049.l\_ADP/ATP_transIocase_WaddIia_chondrophiIa_WSU_86-1044
100 1gi|337294171|emb|CCB92155.1|_ADPATP_carrier_protein_1_Waddlia_chondrophila_2032/99
100 | gi[46445884|reflYP_007249.1|_ntt_1_gene_product_Candidatus_Protochlamydia_amoebophila_UWE25
gi|38174867|emb|CAE46506.1|_nucleotide_transport_protein_Candidatus_Protochlamydia_amoebophila_UWE25

90

100

100

100

0i|282890269|ref|ZP_06298799.1|_ADP/ATP_translocase_Parachlamydia_acanthamoebae_str._Halls_coccus
97{@\297621891|ref|YP_003710028.1\_ADP/ATP_transIocase_WaddIia_chondrophiIa_WSU_86-1044
— gi|338732401|ref|YP_004670874.1|_ADPATP_carrier_protein_1_Simkania_negevensis_Z
0i[289525110|emb|CBJ14581.1]_ADPATP_carrier_protein_Chlamydia_trachomatis_Sweden2
gi|166154286|ref|YP_001654404.1|_unnamed_protein_product_Chlamydia_trachomatis_434/Bu
0i|15604784|ref[NP_219568.1|_ADP/ATP_translocase_Chlamydia_trachomatis_D/UW-3/CX
90 | gi|237802499|ref|YP_002887693.1|_ADPATP_carrier_protein_Chlamydia_trachomatis_B/Jali20/OT
gi|76788778|ref|YP_327864.1|_ADPATP_carrier_protein_Chlamydia_trachomatis_A/HAR-13
0i|255506640|ref|ZP_05382279.1|_ADPATP_carrier_protein_Chlamydia_trachomatis_D(s)2923
0i|15834955|ref|INP_296714.1|_ADP_ATP_carrier_protein_Chlamydia_muridarum_Nigg
gi|15618266|refiINP_224551.1|_ADP/ATP_translocase_Chlamydophila_pneumoniae_CWL029
0i|269303226|gb|ACZ33326.1|_ADP/ATP_carrier_protein_family_Chlamydophila_pneumoniae_LPCoLN
0i|15835884|ref|NP_300408.1|_adt_1_gene_product_Chlamydophila_pneumoniae_J138
0i|330444446|ref|YP_004377432.1|_ADPATP_carrier_protein_1_Chlamydophila_pecorum_E58
0i[89898380|ref| YP_515490.1|_ADP/ATP_translocase_Chlamydophila_felis_Fe/C-56
0i[29840197|reflNP_829303.1|_tlc-2_gene_product_Chlamydophila_caviae_GPIC
41 0i|62185050|ref|YP_219835.1|_unnamed_protein_product_Chlamydophila_abortus_S26/3
0i[333410201|gb|EGK69188.1|_ADP/ATP_carrier_protein_Chlamydophila_abortus_LLG
98 |, 9i|329942787|reflZP_08291566.1|_ADP/ATP_carrier_protein_Chlamydophila_psittaci_Cal10
981i|332287379|reflYP_004422280.1]_ADP/ATP_carrier_protein_Chlamydophila_psittaci_6BC
0i[282891733|ref|ZP_06300214.1|_ADP/ATP_translocase_Parachlamydia_acanthamoebae_str._Halls_coccus
4‘—‘— CAHE_0018|ntt_ADP/ATP_translocase_Cardinium_hertigii_cEperl
100

0i|338733201|ref| YP_004671674.1|_ADPATP_carrier_protein_1_Simkania_negevensis_Z

30|

74

34

98

0.1



0i[281349070|gb|EFB24654.1|_hypothetical_protein_ PANDA_011320_Ailuropoda_melanoleuca
gi[301773886|ref|XP_002922367.1|_PREDICTED:_ubiquitin_carboxyl-terminal_hydrolase_33-like_Ailuropoda_melanoleuca CAH E 0028 NJ
0i[155372005|reflNP_001094609.1|_ubiquitin_carboxyl-terminal_hydrolase_33_Bos_taurus _
0i[332809268]ref|XP_003308213.1|_PREDICTED:_ubiquitin_carboxyl-terminal_hydrolase_33_isoform_1_Pan_troglodytes
gi[300797726|refNP_001178023.1|_ubiquitin_carboxyl-terminal_hydrolase_33_Rattus_norvegicus
0i[332222240|ref|XP_003260275.1|_PREDICTED:_LOW_QUALITY_PROTEIN:_ubiquitin_carboxyl-terminal_hydrolase_33-like_Nomascus_leucogenys
0i[354468064|ref|XP_003496487.1|_PREDICTED:_ubiquitin_carboxyl-terminal_hydrolase_33_Cricetulus_griseus
0i|344237481|gb|[EGV93584.1|_Ubiquitin_carboxyl-terminal_hydrolase_33_Cricetulus_griseus
gi[351698851|gb|[EHB01770.1|_Ubiquitin_carboxyl-terminal_hydrolase_33_Heterocephalus_glaber
0i[194211186|ref|XP_001498483.2|_PREDICTED:_ubiquitin_carboxyl-terminal_hydrolase_33_Equus_caballus
0i[209413794|ref|NP_001124855.1|_ubiquitin_carboxyl-terminal_hydrolase_33_Pongo_abelii
0i[332809266|ref|XP_513509.3|_PREDICTED:_ubiquitin_carboxyl-terminal_hydrolase_33_isoform_3_Pan_troglodytes
gi[75055226|sp|Q5REGS.1|UBP33_PONAB_RecName:_Full_Ubiquitin_carboxyl-terminal_hydrolase_33_AltName:_Full_Deubiquitinating_enzyme_33_AltName:_Full_Ubiquitin_thioesterase_33_AltName:_Full_Ubiquitin-spe3
0i|296208309|ref|XP_002751018.1|_PREDICTED:_ubiquitin_carboxyl-terminal_hydrolase_33_Callithrix_jacchus
0i[18698437|gb|AAL78316.1|AF383174_1_pVHL-interacting_deubiquitinating_enzyme_1_Mus_musculus
0i[345801778|ref|XP_537108.3|_PREDICTED:_ubiquitin_carboxyl-terminal_hydrolase_33_isoform_1_Canis_lupus_familiaris

0i[344278786|ref XP_003411173.1|_PREDICTED:_ubiquitin_carboxyl-terminal_hydrolase_33-like_Loxodonta_africana
gi[332809270|ref|XP_003308214.1|_PREDICTED:_ubiquitin_carboxyl-terminal_hydrolase_33_isoform_2_Pan_troglodytes
0i|13529590|gb|AAH05506.1|_Usp33_protein_partial_Mus_musculus
gi[297278990|ref|XP_002808266.1|_PREDICTED:_LOW_QUALITY_PROTEIN:_ubiquitin_carboxyl-terminal_hydrolase_33-like_Macaca_mulatta
0i[291398653ref|XP_002715595.1|_PREDICTED:_ubiquitin_specific_protease_33_Oryctolagus_cuniculus
0i[55731067|emb|CAH92249.1|_hypothetical_protein_Pongo_abelii

0i|33438289|dbj|BAC65724.2|_mKIAA1097_protein_Mus_musculus

- 0i[29612641|gb|AAH49870.1|_Usp33_protein_partial_Mus_musculus

0i|58477257|gb|AAH89315.1|_Usp33_protein_partial_Mus_musculus

gi|74180673|dbj|BAE25565.1|_unnamed_protein_product_Mus_musculus
0i|148679977|gb|EDL11924.1|_ubiquitin_specific_peptidase_33_isoform_CRA_b_Mus_musculus
0i|148679976|gb|EDL11923.1|_ubiquitin_specific_peptidase_33_isoform_CRA_a_Mus_musculus

ly 0i|148679978|gb|EDL11925.1|_ubiquitin_specific_peptidase_33_isoform_CRA_c_Mus_musculus
0i116008148|refiINP_001070144.1|_ubiquitin_carboxyl-terminal_hydrolase_33_isoform_2_Mus_musculus

100 || |9il116008150]refiINP_573510.2|_ubiquitin_carboxyl-terminal_hydrolase_33_isoform_1_Mus_musculus
gi|357197190|refiNP_001239415.1|_ubiquitin_carboxyl-terminal_hydrolase_33_isoform_3_Mus_musculus
0i[21619540|gb|AAH31366.1|_Usp33_protein_partial_Mus_musculus
0i|213624427|gb|AAI71081.1|_hypothetical_protein_LOC548982_Xenopus_(Silurana)_tropicalis

86 | 9i|62859025|refiINP_001016228.1|_ubiquitin_carboxyl-terminal_hydrolase_33_Xenopus_(Silurana)_tropicalis

r 0i[326925187|ref| XP_003208801.1|_PREDICTED:_ubiquitin_carboxyl-terminal_hydrolase_33-like_Meleagris_gallopavo

2 | gil118094484]ref|XP_422389.2|_PREDICTED:_ubiquitin_carboxyl-terminal_hydrolase_33_Gallus_gallus

67! 4i|224057668|refl XP_002189650.1|_PREDICTED:_similar_to_ubiquitin_specific_protease_33_Taeniopygia_guttata
0i|115722937|ref{XP_781718.2|_PREDICTED:_similar_to_Ubiquitin_specific_peptidase_3_Strongylocentrotus_purpuratus
0i|241628902|ref|XP_002410027.1|_ubiquitin-specific_protease_putative_Ixodes_scapularis
0i|254564991|ref|XP_002489606.1|_Ubiquitin_isopeptidase_Komagataella_pastoris_GS115
gi|242040109|ref|XP_002467449.1|_hypothetical_protein_SORBIDRAFT_01g028253_Sorghum_bicolor
i|340508861|gb|[EGR34476.1|_hypothetical_protein_IMG5_010250_Ichthyophthirius_multifiliis

0i[145531593|ref| XP_001451563.1|_hypothetical_protein_Paramecium_tetraurelia_strain_d4-2
CAHE_0028_putative_Ubiquitin_thiolesterase_Cardinium_hertigii_cEperl
0i|123472368|ref|XP_001319378.1|_Clan_CA_family_C19_ubiquitin_hydrolase-like_cysteine_peptidase_Trichomonas_vaginalis_G3
0i[50294832|ref|XP_449827.1|_hypothetical_protein_Candida_glabrata CBS_138
gi123409082|ref|XP_001303323.1|_Clan_CA_family_C19_ubiquitin_hydrolase-like_cysteine_peptidase_Trichomonas_vaginalis_G3
0i[183231960|ref|XP_001913646.1|_ubiquitin_carboxyl-terminal_hydrolase_5_Entamoeba_histolytica_HM-1:IMSS

| 0i|302780611|refiXP_002972080.1|_hypothetical_protein SELMODRAFT_2133_Selaginella_moellendorffii

100 0i[302781702|ref|XP_002972625.1|_hypothetical_protein_SELMODRAFT_2140_Selaginella_moellendorffii
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0i|155372005|refiNP_001094609.1|_ubiquitin_carboxyl-terminal_hydrolase_33_Bos_taurus

gi|281349070|gh|EFB24654.1|_hypothetical_protein PANDA_011320_Ailuropoda_melanoleuca C AH E 0028 M L
0i|332809268ref|XP_003308213.1|_PREDICTED:_ubiquitin_carboxyl-terminal_hydrolase_33_isoform_1_Pan_troglodytes —
gi[300797726|refiINP_001178023.1|_ubiquitin_carboxyl-terminal_hydrolase_33_Rattus_norvegicus
0i[332222240|ref|XP_003260275.1|_PREDICTED:_LOW_QUALITY_PROTEIN:_ubiquitin_carboxyl-terminal_hydrolase_33-like_Nomascus_leucogenys
0i|354468064|ref|XP_003496487.1|_PREDICTED:_ubiquitin_carboxyl-terminal_hydrolase_33_Cricetulus_griseus

0i|344237481|gb|EGV93584.1|_Ubiquitin_carboxyl-terminal_hydrolase_33_Cricetulus_griseus

0i|351698851|gh|EHB01770.1|_Ubiquitin_carboxyl-terminal_hydrolase_33_Heterocephalus_glaber

0i[194211186|ref|XP_001498483.2|_PREDICTED:_ubiquitin_carboxyl-terminal_hydrolase_33_Equus_caballus

0i|209413794|reflNP_001124855.1|_ubiquitin_carboxyl-terminal_hydrolase_33_Pongo_abelii

0i|332809266|ref|XP_513509.3|_PREDICTED:_ubiquitin_carboxyl-terminal_hydrolase_33_isoform_3_Pan_troglodytes
0i|75055226sp|Q5REG5.1|UBP33_PONAB_RecName:_Full_Ubiquitin_carboxyl-terminal_hydrolase_33_AltName:_Full_Deubiquitinating_enzyme_33_AltName:_Full_Ubiquitin_thioesterase_33_AltName:_Full_Ubiquitin-spe3
0i[296208309|ref|XP_002751018.1|_PREDICTED:_ubiquitin_carboxyl-terminal_hydrolase_33_Callithrix_jacchus

0i|18698437|gb|AAL78316.1|AF383174_1_pVHL-interacting_deubiquitinating_enzyme_1_Mus_musculus
gi|345801778|ref{XP_537108.3|_PREDICTED:_ubiquitin_carboxyl-terminal_hydrolase_33_isoform_1_Canis_lupus_familiaris
0i[344278786|ref|XP_003411173.1|_PREDICTED:_ubiquitin_carboxyl-terminal_hydrolase_33-like_Loxodonta_africana
0i|332809270|ref|XP_003308214.1|_PREDICTED:_ubiquitin_carboxyI-terminal_hydrolase_33_isoform_2_Pan_troglodytes

0i|13529590|gb|AAH05506.1|_Usp33_protein_partial_Mus_musculus

0i[297278990|ref|XP_002808266.1|_PREDICTED:_LOW_QUALITY_PROTEIN:_ubiquitin_carboxyl-terminal_hydrolase_33-like_Macaca_mulatta

46

0i|291398653|ref|XP_002715595.1|_PREDICTED:_ubiquitin_specific_protease_33_Oryctolagus_cuniculus
gi|55731067|emb|CAH92249.1|_hypothetical_protein_Pongo_abelii

r 9i|33438289|dbj|BAC65724.2|_mKIAA1097_protein_Mus_musculus
gi|58477257|gb|AAH89315.1|_Usp33_protein_partial_Mus_musculus

- 0i[29612641|gb|AAH49870.1]_Usp33_protein_partial_Mus_musculus
gi|74180673|dbj|BAE25565.1|_unnamed_protein_product_Mus_musculus
0i|148679977|gb|EDL11924.1|_ubiquitin_specific_peptidase_33_isoform_CRA_b_Mus_musculus

a gi|148679976|gb|EDL11923.1|_ubiquitin_specific_peptidase_33_isoform_CRA_a_Mus_musculus

gi|148679978|gb|EDL11925.1|_ubiquitin_specific_peptidase_33_isoform_CRA_c_Mus_musculus
gi|116008148|ref|NP_001070144.1|_ubiquitin_carboxyl-terminal_hydrolase_33_isoform_2_Mus_musculus
gi|116008150|reflNP_573510.2|_ubiquitin_carboxyl-terminal_hydrolase_33_isoform_1_Mus_musculus
gi[357197190|ref[NP_001239415.1|_ubiquitin_carboxyl-terminal_hydrolase_33_isoform_3_Mus_musculus
0i[21619540|gb|AAH31366.1|_Usp33_protein_partial_Mus_musculus
0i118094484|ref|XP_422389.2|_PREDICTED:_ubiquitin_carboxyl-terminal_hydrolase_33_Gallus_gallus
{gi|224057668|ref|XP7002189650.1|7PREDICTED:7simiIarftofubiquitinﬁspecificﬁprotease7337Taeniopygiaﬁguttata
0i|326925187|ref|XP_003208801.1|_PREDICTED:_ubiquitin_carboxyl-terminal_hydrolase_33-like_Meleagris_gallopavo
0i|301773886|ref|XP_002922367.1|_PREDICTED:_ubiquitin_carboxyl-terminal_hydrolase_33-like_Ailuropoda_melanoleuca
H 0i|213624427|gb|AAI71081.1|_hypothetical_protein_LOC548982_Xenopus_(Silurana)_tropicalis
85 1gi|62859025|ref|[NP_001016228.1|_ubiquitin_carboxyl-terminal_hydrolase_33_Xenopus_(Silurana)_tropicalis

gi[241628902|ref|XP_002410027.1|_ubiquitin-specific_protease_putative_Ixodes_scapularis

0i|115722937|ref{XP_781718.2|_PREDICTED:_similar_to_Ubiquitin_specific_peptidase_3_Strongylocentrotus_purpuratus

0i[254564991|ref| XP_002489606.1|_Ubiquitin_isopeptidase_Komagataella_pastoris_GS115

o

gi|183231960|ref|XP_001913646.1|_ubiquitin_carboxyl-terminal_hydrolase_5_Entamoeba_histolytica_HM-1:IMSS

4i[340508861]gb|EGR34476.1_hypothetical_protein_IMG5_010250_Ichthyophthirius_multifiliis

0i|123409082|ref|XP_001303323.1|_Clan_CA_family_C19_ubiquitin_hydrolase-like_cysteine_peptidase_Trichomonas_vaginalis_G3
| gi[302780611|ref|XP_002972080.1|_hypothetical_protein SELMODRAFT_2133_Selaginella_moellendorffii

100! gi[302781702|ref|XP_002972625.1|_hypothetical_protein_SELMODRAFT_2140_Selaginella_moellendorffii

gi[242040109|ref|XP_002467449.1|_hypothetical_protein_SORBIDRAFT_01g028253_Sorghum_bicolor

gi[50294832|ref|XP_449827.1|_hypothetical_protein_Candida_glabrata_CBS_138

gi|145531593|ref|XP_001451563.1|_hypothetical_protein_Paramecium_tetraurelia_strain_d4-2

CAHE_0028_putative_Ubiquitin_thiolesterase_Cardinium_hertigii_cEperl

0i|123472368|ref|XP_001319378.1|_Clan_CA_family_C19_ubiquitin_hydrolase-like_cysteine_peptidase_Trichomonas_vaginalis_G3



gi[23501401|ref|NP_697528.1|_ppdK_gene_product_Brucella_suis_1330
0i|163842782|ref|YP_001627186.1|_pyruvate_phosphate_dikinase_Brucella_suis_ ATCC_23445 C A H E OO 5 2 NJ
100 0i[261221718]|ref|ZP_05935999.1|_pyruvate_phosphate_dikinase_Brucella_ceti_B1/94 _
0i[261315258]ref|ZP_05954455.1|_pyruvate_phosphate_dikinase_Brucella_pinnipedialis_M163/99/10
gi|148559786|ref|YP_001258513.1|_pyruvate_phosphate_dikinase_Brucella_ovis_ATCC_25840
0i[261213525|ref|ZP_05927806.1|_pyruvate_phosphate_dikinase_Brucella_abortus_bv._3_str._Tulya
691gi|260754279|ref|ZP_05866627.1|_pyruvate_phosphate_dikinase_Brucella_abortus_bv._6_str._870

55 gi|153008025|ref|YP_001369240.1|_unnamed_protein_product_Ochrobactrum_anthropi_ATCC_49188

100 0i[239831373|ref|ZP_04679702.1|_pyruvate_phosphate_dikinase_Ochrobactrum_intermedium_LMG_3301

0i|121601968|ref|YP_988737.1|_pyruvate_phosphate_dikinase_Bartonella_bacilliformis_KC583

2 {QMGSBWSW|ref|YP_001609101.1|_ppdK_gene_producl_BartoneIIa_tribocorum_CIP_105476

i|222147836|ref|YP_002548793.1|_pyruvate_phosphate_dikinase_Agrobacterium_vitis_S4

38 g
E gi|190890722|reflYP_001977264.1|_pyruvate_phosphate_dikinase_Rhizobium_etli_CIAT_652
0i[355534062|gb|EHH03376.1|_pyruvate_phosphate_dikinase_Agrobacterium_tumefaciens CCNWGS0286

0i|150395772|ref|YP_001326239.1|_unnamed_protein_product_Sinorhizobium_medicae_WSM419
0i|359503116|gb|EHK75676.1|_pyruvate_phosphate_dikinase_Sinorhizobium_meliloti CCNWSX0020

100 100

100
100 [ 911336031938|gb|AEH77870.1|_pyruvate_phosphate_dikinase_Sinorhizobium_meliloti_SM11

76| 9i|15964685|reflNP_385038.1|_pyruvate_phosphate_dikinase_Sinorhizobium_meliloti_1021

63'4i[334315396|ref| YP_004548015.1|_unnamed_protein_product_Sinorhizobium_meliloti AK83
0i|307945550|ref|ZP_07660886.1|_pyruvate_phosphate_dikinase_Roseibium_sp._TrichSKD4
0i[312113164|ref|YP_004010760.1|_pyruvate_phosphate_dikinase_Rhodomicrobium_vannielii_ ATCC_17100

0i|302383876|ref|YP_003819699.1|_pyruvate_phosphate_dikinase_Brevundimonas_subvibrioides ATCC_15264
0i|197104832|ref|YP_002130209.1|_pyruvate_phosphate_dikinase_Phenylobacterium_zucineum_HLK1
gi[16125719|ref|NP_420283.1|_pyruvate_phosphate_dikinase_Caulobacter_crescentus_CB15

100 'gi|221234475|ref|YP_002516911.1|_unnamed_protein_product_Caulobacter_crescentus_NA1000
gi[163798102|ref|ZP_02192040.1|_pyruvate_phosphate_dikinase_alpha_proteobacterium_BAL199

12

0i|83311748|ref|YP_422012.1|_pyruvate_phosphate_dikinase_Magnetospirillum_magneticum_AMB-1
e gil46202146|refZP_00053687.2|_COG0574:_Phosphoenolpyruvate_synthase/pyruvate_phosphate_dikinase_Magnetospirillum_magnetotacticum_MS-1
0i[356882416|emb|CCD03428.1|_pyruvate_phosphate_dikinase_Azospirillum_brasilense_Sp245
0i|347735974]|ref|ZP_08868728.1|_pyruvate_phosphate_dikinase_Azospirillum_amazonense_Y2
0i[209964964|ref|YP_002297879.1|_ppdK_gene_product_Rhodospirillum_centenum_SW

52 gi|296532282|ref|ZP_06895022.1|_phosphoenolpyruvate_synthase_Roseomonas_cervicalis_ ATCC_49957
0i|347757551|ref|YP_004865113.1|_pyruvate_phosphate_dikinase_Micavibrio_aeruginosavorus_ARL-13
gi|262277438|ref|ZP_06055231.1|_pyruvate_phosphate_dikinase_alpha_proteobacterium_HIMB114
gi|374289585|ref|YP_005036670.1|_ppdK_gene_product_Bacteriovorax_marinus_SJ

0i[319790591|ref|YP_004152224.1|_pyruvate_phosphate_dikinase_Thermovibrio_ammonificans_HB-1
0i|325295560|ref|YP_004282074.1|_pyruvate_phosphate_dikinase_Desulfurobacterium_thermolithotrophum_DSM_11699

43
0i[291278667|ref|YP_003495502.1|_pyruvate_phosphate_dikinase_Deferribacter_desulfuricans_SSM1

39
92 r gi[345017425|ref|YP_004819778.1|_pyruvate_phosphate_dikinase_Thermoanaerobacter_wiegelii_Rt8.B1

89 0i|326389842|ref|ZP_08211406.1|_pyruvate_phosphate_dikinase_Thermoanaerobacter_ethanolicus_JW_200
100 0i|167037768|reflYP_001665346.1|_pyruvate_phosphate_dikinase_Thermoanaerobacter_pseudethanolicus_ATCC_33223

100 0i|289578139|ref|YP_003476766.1|_pyruvate_phosphate_dikinase_Thermoanaerobacter_italicus_Ab9

gi[20807461|reflNP_622632.1|_pyruvate_phosphate_dikinase_Thermoanaerobacter_tengcongensis_MB4

100 | ———— i[332980881|ref| YP_004462322.1|_pyruvate_phosphate_dikinase_Mahella_australiensis_50-1_BON
0i|146296960|ref|YP_001180731.1|_unnamed_protein_product_Caldicellulosiruptor_saccharolyticus_DSM_8903

86|

100 | [ 911344996065|reflYP_004798408.1|_pyruvate_phosphate_dikinase_Caldicellulosiruptor_lactoaceticus_6A
g7 | 9131212754 1|ref|YP_003992415.1|_pyruvate_phosphate_dikinase_Caldicellulosiruptor_hydrothermalis_108
72} 9i[312622368|ref| YP_004023981.1|_pyruvate_phosphate_dikinase_Caldicellulosiruptor_kronotskyensis_2002
741 gi[222529398|ref| YP_002573280.1|_pyruvate_phosphate_dikinase_Caldicellulosiruptor_bescii_DSM_6725
CAHE_0052|ppdK_Pyruvate_phosphate_dikinase_Cardinium_hertigii_cEperl
100 0i|339319557|ref|YP_004679252.1|_pyruvate_phosphate_dikinase_Candidatus_Midichloria_mitochondrii_lricVA

0.05



0i|261221718|ref|ZP_05935999.1|_pyruvate_phosphate_dikinase_Brucella_ceti_B1/94
0i[23501401|reflNP_697528.1|_ppdK_gene_product_Brucella_suis_1330
0i[261315258|ref|ZP_05954455.1|_pyruvate_phosphate_dikinase_Brucella_pinnipedialis_M163/99/10 CA H E O O 5 2 M L
gi|261213525|ref|ZP_05927806.1|_pyruvate_phosphate_dikinase_Brucella_abortus_bv._3_str._Tulya -
0i|260754279]|ref|ZP_05866627.1|_pyruvate_phosphate_dikinase_Brucella_abortus_bv._6_str._870
0i|148559786|ref|YP_001258513.1|_pyruvate_phosphate_dikinase_Brucella_ovis_ATCC_25840
0i|163842782|ref|YP_001627186.1|_pyruvate_phosphate_dikinase_Brucella_suis_ ATCC_23445
gi|153008025|refYP_001369240.1|_unnamed_protein_product_Ochrobactrum_anthropi_ATCC_49188
0i|239831373|ref|ZP_04679702.1|_pyruvate_phosphate_dikinase_Ochrobactrum_intermedium_LMG_3301

67 0i|222147836|ref|YP_002548793.1|_pyruvate_phosphate_dikinase_Agrobacterium_vitis_S4
ﬂ‘—E 0i[355534062|gb|[EHH03376.1|_pyruvate_phosphate_dikinase_Agrobacterium_tumefaciens_ CCNWGS0286

0i|190890722|reflYP_001977264.1|_pyruvate_phosphate_dikinase_Rhizobium_etli_CIAT_652
100 gi|150395772|ref|YP_001326239.1|_unnamed_protein_product_Sinorhizobium_medicae_WSM419
0i|359503116|gb|EHK75676.1|_pyruvate_phosphate_dikinase_Sinorhizobium_meliloti_ CCNWSX0020
100 0i[336031938|gb|AEH77870.1|_pyruvate_phosphate_dikinase_Sinorhizobium_meliloti_SM11
7 0i|15964685|ref|NP_385038.1|_pyruvate_phosphate_dikinase_Sinorhizobium_meliloti_1021
gi|334315396|ref| YP_004548015.1|_unnamed_protein_product_Sinorhizobium_meliloti_AK83
E 0i|121601968|ref|YP_988737.1|_pyruvate_phosphate_dikinase_Bartonella_bacilliformis_KC583
100 0i|163867897|reflYP_001609101.1|_ppdK_gene_product_Bartonella_tribocorum_CIP_105476

gi|307945550|ref|ZP_07660886.1|_pyruvate_phosphate_dikinase_Roseibium_sp._TrichSKD4
0i|312113164|ref|YP_004010760.1|_pyruvate_phosphate_dikinase_Rhodomicrobium_vannielii_ATCC_17100
100 | 9i[16125719|ref|NP_420283.1|_pyruvate_phosphate_dikinase_Caulobacter_crescentus_CB15
0i[221234475|ref|YP_002516911.1|_unnamed_protein_product_Caulobacter_crescentus_NA1000
0i[197104832|ref| YP_002130209.1|_pyruvate_phosphate_dikinase_Phenylobacterium_zucineum_HLK1
gi|302383876|ref|YP_003819699.1|_pyruvate_phosphate_dikinase_Brevundimonas_subvibrioides_ ATCC_15264
gi|163798102|ref|ZP_02192040.1|_pyruvate_phosphate_dikinase_alpha_proteobacterium_BAL199
100  0i[83311748|ref|YP_422012.1|_pyruvate_phosphate_dikinase_Magnetospirillum_magneticum_AMB-1

92

100

0il46202146|ref|ZP_00053687.2|_COG0574:_Phosphoenolpyruvate_synthase/pyruvate_phosphate_dikinase_Magnetospirillum_magnetotacticum_MS-1
0i[296532282|ref|ZP_06895022.1|_phosphoenolpyruvate_synthase_Roseomonas_cervicalis_ ATCC_49957
gi|347757551|ref|YP_004865113.1|_pyruvate_phosphate_dikinase_Micavibrio_aeruginosavorus_ARL-13
gi|356882416/emb|CCD03428.1|_pyruvate_phosphate_dikinase_Azospirillum_brasilense_Sp245
0i[347735974|ref|ZP_08868728.1|_pyruvate_phosphate_dikinase_Azospirillum_amazonense_Y2
gi|209964964|ref|YP_002297879.1|_ppdK_gene_product_Rhodospirillum_centenum_SW
100 | CAHE_0052|ppdK_Pyruvate_phosphate_dikinase_Cardinium_hertigii_cEperl
S 0i[339319557|ref| YP_004679252.1|_pyruvate_phosphate_dikinase_Candidatus_Midichloria_mitochondrii_lricVA
0i|262277438|ref|ZP_06055231.1|_pyruvate_phosphate_dikinase_alpha_proteobacterium_HIMB114
0i[374289585|ref|YP_005036670.1|_ppdK_gene_product_Bacteriovorax_marinus_SJ
0i[319790591|ref|YP_004152224.1|_pyruvate_phosphate_dikinase_Thermovibrio_ammonificans_HB-1
0i|325295560|ref|YP_004282074.1|_pyruvate_phosphate_dikinase_Desulfurobacterium_thermolithotrophum_DSM_11699
0i|291278667|ref|YP_003495502.1|_pyruvate_phosphate_dikinase_Deferribacter_desulfuricans_SSM1
721 0i[345017425(reflYP_004819778.1|_pyruvate_phosphate_dikinase_Thermoanaerobacter_wiegelii_Rt8.B1
58 0i[326389842|ref|ZP_08211406.1|_pyruvate_phosphate_dikinase_Thermoanaerobacter_ethanolicus_JW_200
25 100 0i|167037768|ref|YP_001665346.1|_pyruvate_phosphate_dikinase_Thermoanaerobacter_pseudethanolicus_ ATCC_33223
10 gi[289578139|ref|YP_003476766.1|_pyruvate_phosphate_dikinase_Thermoanaerobacter_italicus_Ab9
gi[20807461|ref|[NP_622632.1|_pyruvate_phosphate_dikinase_Thermoanaerobacter_tengcongensis_MB4
100 — gi[332980881|ref| YP_004462322.1|_pyruvate_phosphate_dikinase_Mahella_australiensis_50-1_BON
0i|146296960|ref|YP_001180731.1|_unnamed_protein_product_Caldicellulosiruptor_saccharolyticus_DSM_8903
00 0i|344996065|ref|YP_004798408.1|_pyruvate_phosphate_dikinase_Caldicellulosiruptor_lactoaceticus_6A
- 0i|312127541|ref|YP_003992415.1|_pyruvate_phosphate_dikinase_Caldicellulosiruptor_hydrothermalis_108
o3 0i|312622368|ref|YP_004023981.1|_pyruvate_phosphate_dikinase_Caldicellulosiruptor_kronotskyensis_2002
0i[222529398|ref|YP_002573280.1|_pyruvate_phosphate_dikinase_Caldicellulosiruptor_bescii_DSM_6725

97

89

0.1



611 gi[378193999|gb|EHX54520.1|_ppa_Escherichia_coli_DEC13C

48] gil15804817|refINP_290858.1|_ppa_gene_product_Escherichia_coli_O157:H7_str. EDL933 C AH E 0103 NJ
0i|215489572|ref|YP_002332003.1|_ppa_gene_product_Escherichia_coli_0127:H6_str._E2348/69 —

0i|349740931|gb|AEQ15637.1|_inorganic_pyrophosphatase_Escherichia_coli_O7:K1_str._CE10

gi|26251130|reflNP_757170.1|_inorganic_pyrophosphatase_Escherichia_coli_CFT073

44L gi|332281017|ref|ZP_08393430.1|_inorganic_pyrophosphatase_Shigella_sp._D9

41

0i[260599425|ref|YP_003211996.1|_ppa_gene_product_Cronobacter_turicensis_z3032
0i|156932452|ref|YP_001436368.1|_inorganic_pyrophosphatase_Cronobacter_sakazakii ATCC_BAA-894
gi|376375729|gb|EHS88515.1|_inorganic_pyrophosphatase_Klebsiella_oxytoca_10-5245
0i[206576202|ref|YP_002240819.1|_ppa_gene_product_Klebsiella_pneumoniae_342
0i[238892703)ref| YP_002917437.1|_inorganic_pyrophosphatase_Klebsiella_pneumoniae_subsp._pneumoniae_ NTUH-K2044
0i[152973093|ref| YP_001338239.1|_ppa_gene_product_Klebsiella_pneumoniae_subsp._pneumoniae_ MGH_78578
gi|365968727|ref|YP_004950288.1|_ppa_gene_product_Enterobacter_cloacae_EcWSU1
gi|304396928|ref|ZP_07378808.1|_Inorganic_diphosphatase_Pantoea_sp._aB
0i|291619061|ref|YP_003521803.1|_Ppa_Pantoea_ananatis_LMG_20103
95 1gi[317049726|ref|YP_004117374.1|_inorganic_diphosphatase_Pantoea_sp._At-9b
0i[242238276|ref| YP_002986457.1|_inorganic_diphosphatase_Dickeya_dadantii_Ech703
0i|226329710|ref|ZP_03805228.1|_hypothetical_protein_PROPEN_03622_Proteus_penneri_ATCC_35198
0i[27364163|ref|[NP_759691.1|_inorganic_pyrophosphatase_Vibrio_vulnificus_ CMCP6

0i|260912742|ref|ZP_05919228.1|_inorganic_diphosphatase_Pasteurella_dagmatis_ ATCC_43325
gi|300312225|ref|YP_003776317.1|_inorganic_pyrophosphatase_Herbaspirillum_seropedicae_SmR1

gi|348590084|ref|YP_004874546.1|_unnamed_protein_product_Taylorella_asinigenitalis_ MCE3

gi|167946636|ref|ZP_02533710.1|_inorganic_pyrophosphatase_Endoriftia_persephone_Hot96_1+Hot96_2

% i[344344929|ref|ZP_08775787.1|_Inorganic_pyrophosphatase_Marichromatium_purpuratum_984
499(7_': gi[350555713|ref|ZP_08924733.1|_Inorganic_pyrophosphatase_Thiocystis_violascens_DSM_198
9

7

0i|288942605|ref|YP_003444845.1|_Inorganic_diphosphatase_Allochromatium_vinosum_DSM_180
gi|374621861|reflZP_09694390.1|_Inorganic_diphosphatase_Ectothiorhodospira_sp._PHS-1

0i[83643931|ref|YP_432366.1|_inorganic_pyrophosphatase_Hahella_chejuensis_KCTC_2396

CAHE_0103|ppa_inorganic_pyrophosphatase_Cardinium_hertigii_cEperl
gi|254295359|ref| YP_003061382.1|_inorganic_diphosphatase_Hirschia_baltica_ ATCC_49814

0i[359408949|ref|ZP_09201417.1|_inorganic_pyrophosphatase_SAR116_cluster_alpha_proteobacterium_HIMB100
96 | 9i|15604440|ref|NP_220958.1|_inorganic_pyrophosphatase_Rickettsia_prowazekii_str._Madrid_E
9 0i|189096264|pdb|3D53|A_Chain_A_2.2_A_Crystal_Structure_Of_Inorganic_Pyrophosphatase_From_Rickettsia_Prowazekii
0i|51473768|ref|YP_067525.1|_inorganic_pyrophosphatase_Rickettsia_typhi_str._Wilmington

— gi|91205512|ref|YP_537867.1|_ppa_gene_product_Rickettsia_bellii_ RML369-C

02 |9i|162022121|ref|YP_246978.2|_ppa_gene_product_Rickettsia_felis URRWXCal2
0i|67004887|gb|AAY61813.1|_Inorganic_pyrophosphatase_Rickettsia_felis_ URRWXCal2
0i[157825970|ref|YP_001493690.1|_unnamed_protein_product_Rickettsia_akari_str._Hartford

gi|378932515|gh|AFC71020.1|_inorganic_pyrophosphatase_Rickettsia_australis_str._Cutlack

gi|239947198|ref|ZP_04698951.1|_inorganic_diphosphatase_Rickettsia_endosymbiont_of_Ixodes_scapularis

r 0i[341584088|ref|YP_004764579.1|_unnamed_protein_product_Rickettsia_heilongjiangensis_054
gi[157964729|ref|YP_001499553.1|_inorganic_pyrophosphatase_Rickettsia_massiliae_ MTU5

i gi|350273754|ref|YP_004885067.1|_ppa_gene_product_Rickettsia_japonica_YH

gi|378934778|gb|AFC73279.1|_inorganic_pyrophosphatase_Rickettsia_montanensis_str._OSU_85-930

— gi[378931304|gb|AFC69813.1|_inorganic_pyrophosphatase_Candidatus_Rickettsia_amblyommii_str._GAT-30V
6 [ 0i[229586928|ref| YP_002845429.1|_ppa_gene_product_Rickettsia_africae_ESF-5

w
o)

0i|378936581|gh|AFC75081.1|_inorganic_pyrophosphatase_Rickettsia_parkeri_str._Portsmouth
gi|15892820|ref[NP_360534.1|_inorganic_pyrophosphatase_Rickettsia_conorii_str._Malish_7

46 - gi|157828755|ref| YP_001494997.1|_inorganic_pyrophosphatase_Rickettsia_rickettsii_str._Sheila_Smith
29[ 0i[374319520|ref| YP_005066019.1|_ppa_gene_product_Rickettsia_slovaca_13-B

2814i|238650650|ref| YP_002916502.1]_inorganic_pyrophosphatase_Rickettsia_peacockii_str._Rustic



22

51 gi[378193999|gb|EHX54520.1|_ppa_Escherichia_coli_DEC13C
5 0i[15804817|ref[NP_290858.1|_ppa_gene_product_Escherichia_coli_O157:H7_str._EDL933 C n HE O 1 03 ML

0i|215489572|ref|YP_002332003.1|_ppa_gene_product_Escherichia_coli_0127:H6_str._E2348/69

gi|349740931|gb|AEQ15637.1|_inorganic_pyrophosphatase_Escherichia_coli_O7:K1_str._CE10
0i[26251130|ref|[NP_757170.1|_inorganic_pyrophosphatase_Escherichia_coli_CFT073
0i|332281017|ref|ZP_08393430.1|_inorganic_pyrophosphatase_Shigella_sp._D9
0i|260599425|ref|YP_003211996.1|_ppa_gene_product_Cronobacter_turicensis_z3032
0i|156932452|ref|YP_001436368.1|_inorganic_pyrophosphatase_Cronobacter_sakazakii ATCC_BAA-894

49

gi|376375729|gh|EHS88515.1|_inorganic_pyrophosphatase_Klebsiella_oxytoca_10-5245

0i[206576202|ref|YP_002240819.1|_ppa_gene_product_Klebsiella_pneumoniae_342

31
i|238892703|ref|YP_002917437.1|_inorganic_pyrophosphatase_Klebsiella_pneumoniae_subsp._pneumoniae_ NTUH-K2044

76 gi|152973093)ref|YP_001338239.1|_ppa_gene_product_Klebsiella_pneumoniae_subsp._pneumoniae_MGH_78578
— gi|365968727|ref|YP_004950288.1|_ppa_gene_product_Enterobacter_cloacae_EcWSU1

— gi|242238276]|ref|YP_002986457.1|_inorganic_diphosphatase_Dickeya_dadantii_Ech703
2 0i[304396928|ref|ZP_07378808.1|_Inorganic_diphosphatase_Pantoea_sp._aB
95<|j|7 0i[291619061|ref|YP_003521803.1|_Ppa_Pantoea_ananatis_LMG_20103
91 1gi|[317049726|ref|YP_004117374.1|_inorganic_diphosphatase_Pantoea_sp._At-9b
0i|226329710|ref|ZP_03805228.1|_hypothetical_protein PROPEN_03622_Proteus_penneri_ATCC_35198
0i|260912742|ref|ZP_05919228.1|_inorganic_diphosphatase_Pasteurella_dagmatis_ ATCC_43325

_ ——qi|27364163|ref|NP_759691.1|_inorganic_pyrophosphatase_Vibrio_vulnificus_CMCP6
gi|167946636|ref|ZP_02533710.1|_inorganic_pyrophosphatase_Endoriftia_persephone_Hot96_1+Hot96_2

0i|344344929|ref|ZP_08775787.1|_Inorganic_pyrophosphatase_Marichromatium_purpuratum_984

gi|350555713|ref|ZP_08924733.1|_Inorganic_pyrophosphatase_Thiocystis_violascens_DSM_198

0i[288942605|ref| YP_003444845.1|_Inorganic_diphosphatase_Allochromatium_vinosum_DSM_180

0i[348590084|ref|YP_004874546.1|_unnamed_protein_product_Taylorella_asinigenitalis MCE3

L gi|300312225|reflYP_003776317.1|_inorganic_pyrophosphatase_Herbaspirillum_seropedicae_SmR1
0i|374621861|ref|ZP_09694390.1|_Inorganic_diphosphatase_Ectothiorhodospira_sp._PHS-1

0i|83643931|ref|YP_432366.1|_inorganic_pyrophosphatase_Hahella_chejuensis_KCTC_2396
gi|254295359|ref|YP_003061382.1|_inorganic_diphosphatase_Hirschia_baltica_ ATCC_49814

57
0i[359408949|ref|ZP_09201417.1|_inorganic_pyrophosphatase_SAR116_cluster_alpha_proteobacterium_HIMB100
CAHE_0103|ppa_inorganic_pyrophosphatase_Cardinium_hertigii_cEperl
90 10i|162022121|reflYP_246978.2|_ppa_gene_product_Rickettsia_felis_ URRWXCal2

gi|67004887|gh|AAY61813.1|_Inorganic_pyrophosphatase_Rickettsia_felis URRWXCal2
f— gi|239947198]ref|ZP_04698951.1|_inorganic_diphosphatase_Rickettsia_endosymbiont_of_Ixodes_scapularis

52
— 0i|91205512|ref|YP_537867.1|_ppa_gene_product_Rickettsia_bellii_RML369-C

92 10i|15604440|ref|[NP_220958.1|_inorganic_pyrophosphatase_Rickettsia_prowazekii_str._Madrid_E
100 89 0i|189096264|pdb|3D53|A_Chain_A_2.2_A_Crystal_Structure_Of_Inorganic_Pyrophosphatase_From_Rickettsia_Prowazekii

0i|51473768|ref|YP_067525.1|_inorganic_pyrophosphatase_Rickettsia_typhi_str._Wilmington
gi|157825970|ref|YP_001493690.1|_unnamed_protein_product_Rickettsia_akari_str._Hartford
36 - gi[378932515|gb| AFC71020.1|_inorganic_pyrophosphatase_Rickettsia_australis_str._Cutlack
gi|157964729|ref|YP_001499553.1|_inorganic_pyrophosphatase_Rickettsia_massiliae_ MTU5
gi[350273754|ref|YP_004885067.1|_ppa_gene_product_Rickettsia_japonica_YH
gi|378934778|gb|AFC73279.1|_inorganic_pyrophosphatase_Rickettsia_montanensis_str._OSU_85-930
I gi[378931304|gh|AFC69813.1|_inorganic_pyrophosphatase_Candidatus_Rickettsia_amblyommii_str._GAT-30V

r 0i[341584088|ref|lYP_004764579.1|_unnamed_protein_product_Rickettsia_heilongjiangensis_054

14 r 9i[229586928|ref|YP_002845429.1|_ppa_gene_product_Rickettsia_africae_ESF-5

6 gi|378936581|gh|AFC75081.1|_inorganic_pyrophosphatase_Rickettsia_parkeri_str._Portsmouth
gi|15892820|ref[NP_360534.1|_inorganic_pyrophosphatase_Rickettsia_conorii_str._Malish_7
gi|374319520|ref|YP_005066019.1|_ppa_gene_product_Rickettsia_slovaca_13-B

0i[238650650|ref| YP_002916502.1|_inorganic_pyrophosphatase_Rickettsia_peacockii_str._Rustic
gi[157828755|ref| YP_001494997.1|_inorganic_pyrophosphatase_Rickettsia_rickettsii_str._Sheila_Smith

0.1



gi|304321950|ref|YP_003855593.1|_PyrG_CTP_synthase_Parvularcula_bermudensis_HTCC2503
gi|154253595|ref| YP_001414419.1|_pyrG_gene_product_Parvibaculum_lavamentivorans_DS-1 C AH E O 1 20 NJ
0i[295689359|ref| YP_003593052.1|_CTP_synthase_Caulobacter_segnis_ ATCC_21756 _
0i|353209695|gb|EHB75098.1|_CTP_synthase_Hyphomicrobium_denitrificans_1INES1
gi|300022975|ref|YP_003755586.1|_CTP_synthase_Hyphomicrobium_denitrificans_ ATCC_51888
0i|338738441|ref|YP_004675403.1|_pyrG_gene_product_Hyphomicrobium_sp._MC1
gi|126725629|ref|ZP_01741471.1|_CTP_synthetase_Rhodobacterales_bacterium_HTCC2150
gi|310815250|ref|YP_003963214.1|_CTP_synthetase_Ketogulonicigenium_vulgare_Y25
gi|114771697|reflZP_01449101.1|_CTP_synthetase_alpha_proteobacterium_HTCC2255
71 |9il83942931|ref|ZP_00955391.1|_CTP_synthetase_Sulfitobacter_sp._EE-36
0i[84502701|ref|ZP_01000820.1|_CTP_synthetase_Oceanicola_batsensis_ HTCC2597
0i[260433186|ref|ZP_05787157.1|_CTP_synthase_Silicibacter_lacuscaerulensis_ITI-1157
0i|217976697|reflYP_002360844.1|_CTP_synthetase_Methylocella_silvestris_BL2
0i|340028634|ref|ZP_08664697.1|_CTP_synthetase_Paracoccus_sp._TRP
0i|182678434|ref|YP_001832580.1|_CTP_synthetase_Beijerinckia_indica_subsp._indica_ ATCC_9039
2 0i|158424691|ref|YP_001525983.1|_pyrG_gene_product_Azorhizobium_caulinodans_ORS_571
0i[374575749|ref|ZP_09648845.1|_CTP_synthase_Bradyrhizobium_sp._WSM471
gi[354957486|dbj|BAL10165.1|_CTP_synthase_Bradyrhizobium_japonicum_USDA_6
gi[365881895|ref|ZP_09421179.1|_CTP_synthase_(UTP--ammonia_ligase)_(CTP_synthetase)_Bradyrhizobium_sp._ORS_375
0i[365891234|ref|ZP_09429680.1|_CTP_synthase_(UTP--ammonia_ligase)_(CTP_synthetase)_Bradyrhizobium_sp._STM_3809
18 0i[307942209|ref|ZP_07657560.1|_CTP_synthase_Roseibium_sp._TrichSKD4
5 | 0i[316933955|ref| YP_004108937.1|_unnamed_protein_product_Rhodopseudomonas_palustris_DX-1
0i[119391137|sp|Q1QMJ4.2|PYRG_NITHX_RecName:_Full_CTP_synthase_AltName:_Full_CTP_synthetase_AltName:_Full_UTP--ammonia_ligase
0i[367473717|reflZP_09473264.1|_CTP_synthase_(UTP--ammonia_ligase)_(CTP_synthetase)_Bradyrhizobium_sp._ORS_285
0i[365896450|ref|ZP_09434525.1|_CTP_synthase_(UTP--ammonia_ligase)_(CTP_synthetase)_Bradyrhizobium_sp._STM_3843
0i[146341032|ref|YP_001206080.1|_CTP_synthetase_Bradyrhizobium_sp._ORS_278
— gi|254294054|ref|YP_003060077.1|_CTP_synthetase_Hirschia_baltica_ ATCC_49814
gi|114707416|ref|ZP_01440312.1|_CTP_synthetase_Fulvimarina_pelagi_HTCC2506
9 19i|90419616|refiZP_01227526.1|_CTP_synthase_Aurantimonas_manganoxydans_SI85-9A1
0i|119391126|sp|Q11HUE.2|PYRG_MESSB_RecName:_Full_CTP_synthase_AltName:_Full_CTP_synthetase_AltName:_Full_UTP--ammonia_ligase
0i|163760082|refiZP_02167165.1|_CTP_synthetase_Hoeflea_phototrophica_DFL-43
0i|110633986]|ref|YP_674194.1|_pyrG_gene_product_Chelativorans_sp._BNC1
0i|114800487|ref|YP_760498.1|_pyrG_gene_product_Hyphomonas_neptunium_ATCC_15444
0i|148260241|ref|YP_001234368.1|_CTP_synthetase_Acidiphilium_cryptum_JF-5
i|340779862|ref|ZP_08699805.1|_CTP_synthetase_Acetobacter_aceti NBRC_14818
0i[365856640|ref|ZP_09396653.1|_CTP_synthase_Acetobacteraceae_bacterium_AT-5844
0i|296537382|ref|ZP_06899236.1|_CTP_synthase_Roseomonas_cervicalis ATCC_49957
40| 9i|163868051|ref|YP_001609255.1|_pyrG_gene_product_Bartonella_tribocorum_CIP_105476
gi[240850256|ref| YP_002971649.1|_CTP_synthetase_Bartonella_grahamii_as4aup
0ij49475363|ref|YP_033404.1|_pyrG_gene_product_Bartonella_henselae_str._Houston-1
gi|378825754|ref|YP_005188486.1|_pyrG_gene_product_Sinorhizobium_fredii_HH103
gi|227821841|ref|YP_002825811.1|_CTP_synthetase_Sinorhizobium_fredii_ NGR234
0i[355539819|gb|EHH09057.1|_CTP_synthetase_Agrobacterium_tumefaciens_ CCNWGS0286
0i|358005188|gb|EHJ97514.1|_CTP_synthetase_Agrobacterium_tumefaciens_5A
i|325293008]ref|YP_004278872.1|_CTP_synthase_Agrobacterium_sp._H13-3
62 1gi[24212127|sp|QBUEY5.2IPYRG_AGRT5_RecName:_Full_CTP_synthase_AltName:_Full_CTP_synthetase_AltName:_Full_UTP--ammonia_ligase
0i|335037297|ref|ZP_08530606.1|_CTP_synthetase_Agrobacterium_sp._ATCC_31749
0i|15888931|ref[INP_354612.1|_CTP_synthetase_Agrobacterium_tumefaciens_str._C58
—0i|49474122|ref|YP_032164.1|_CTP_synthetase_Bartonella_quintana_str._Toulouse

4‘; CAHE_0120_protein_of_unknown_function_Cardinium_hertigii_cEperl
99 0i|339319993|ref| YP_004679688.1|_CTP_synthase_Candidatus_Midichloria_mitochondrii_lricVA
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610i[304321950|ref| YP_003855593.1|_PyrG_CTP_synthase_Parvularcula_bermudensis_ HTCC2503
0i[254294054|ref|YP_003060077.1|_CTP_synthetase_Hirschia_baltica ATCC_49814

gi|154253595|ref| YP_001414419.1|_pyrG_gene_product_Parvibaculum_lavamentivorans_DS-1 CAH E O 1 20 M L

gi[295689359|ref| YP_003593052.1|_CTP_synthase_Caulobacter_segnis_ ATCC_21756
gi|353209695|gb|EHB75098.1|_CTP_synthase_Hyphomicrobium_denitrificans_1INES1

5 gi|300022975|ref|YP_003755586.1|_CTP_synthase_Hyphomicrobium_denitrificans_ ATCC_51888
0i|338738441|ref|YP_004675403.1|_pyrG_gene_product_Hyphomicrobium_sp._MC1
1 |9i[84502701|ref|ZP_01000820.1|_CTP_synthetase_Oceanicola_batsensis_HTCC2597
— 0i|260433186|ref|ZP_05787157.1|_CTP_synthase_Silicibacter_lacuscaerulensis_ITI-1157
0i[126725629|ref|ZP_01741471.1|_CTP_synthetase_Rhodobacterales_bacterium_HTCC2150
0i[310815250|ref|YP_003963214.1|_CTP_synthetase_Ketogulonicigenium_vulgare_Y25
0i[114771697|ref|ZP_01449101.1|_CTP_synthetase_alpha_proteobacterium_HTCC2255
gi[83942931|ref|ZP_00955391.1|_CTP_synthetase_Sulfitobacter_sp._EE-36
0i|217976697|ref|YP_002360844.1|_CTP_synthetase_Methylocella_silvestris_BL2
0i|340028634|ref|ZP_08664697.1|_CTP_synthetase_Paracoccus_sp._TRP
0i|182678434]ref|YP_001832580.1|_CTP_synthetase_Beijerinckia_indica_subsp._indica_ ATCC_9039
0i|158424691|ref|YP_001525983.1|_pyrG_gene_product_Azorhizobium_caulinodans_ORS_571
gi|307942209|ref|ZP_07657560.1|_CTP_synthase_Roseibium_sp._TrichSKD4
0i|316933955|ref| YP_004108937.1|_unnamed_protein_product_Rhodopseudomonas_palustris_DX-1
0i|119391137|sp|Q1QMJ4.2|PYRG_NITHX_RecName:_Full_CTP_synthase_AltName:_Full_CTP_synthetase_AltName:_Full_UTP--ammonia_ligase
0i[367473717|reflZP_09473264.1|_CTP_synthase_(UTP--ammonia_ligase)_(CTP_synthetase)_Bradyrhizobium_sp._ORS_285
0i|365896450|reflZP_09434525.1|_CTP_synthase_(UTP--ammonia_ligase)_(CTP_synthetase)_Bradyrhizobium_sp._STM_3843
0i|146341032|ref|YP_001206080.1|_CTP_synthetase_Bradyrhizobium_sp._ORS_278
17 0i|365891234|ref|ZP_09429680.1|_CTP_synthase_(UTP--ammonia_ligase)_(CTP_synthetase)_Bradyrhizobium_sp._STM_3809
0i|365881895|refiZP_09421179.1|_CTP_synthase_(UTP--ammonia_ligase)_(CTP_synthetase) Bradyrhizobium_sp._ORS_375
gi|374575749|ref|ZP_09648845.1|_CTP_synthase_Bradyrhizobium_sp._WSM471
0i|354957486|dbj|BAL10165.1|_CTP_synthase_Bradyrhizobium_japonicum_USDA_6
gi|114707416|ref|ZP_01440312.1|_CTP_synthetase_Fulvimarina_pelagi_HTCC2506
gi[90419616|ref|ZP_01227526.1|_CTP_synthase_Aurantimonas_manganoxydans_SI85-9A1
—0i|114800487|ref| YP_760498.1|_pyrG_gene_product_Hyphomonas_neptunium_ATCC_15444
— gi|148260241|ref|YP_001234368.1|_CTP_synthetase_Acidiphilium_cryptum_JF-5

gi|340779862|ref|ZP_08699805.1|_CTP_synthetase_Acetobacter_aceti_NBRC_14818
446@5856640\reﬂZP_09396653.1\_CTP_synthase_Acetobacteraceae_bacterium_AT-5844
8 0i[296537382|ref|ZP_06899236.1|_CTP_synthase_Roseomonas_cervicalis_ ATCC_49957
0i|119391126|sp|Q11HUE.2|PYRG_MESSB_RecName:_Full_CTP_synthase_AltName:_Full_CTP_synthetase_AltName:_Full_UTP--ammonia_ligase

0i|163760082|refiZP_02167165.1|_CTP_synthetase_Hoeflea_phototrophica_DFL-43
0i|110633986|ref|YP_674194.1|_pyrG_gene_product_Chelativorans_sp._BNC1

gi|378825754|ref| YP_005188486.1|_pyrG_gene_product_Sinorhizobium_fredii_HH103
gi[227821841|ref|YP_002825811.1|_CTP_synthetase_Sinorhizobium_fredii_ NGR234

0i[355539819|gb|EHH09057.1|_CTP_synthetase_Agrobacterium_tumefaciens_CCNWGS0286
0i|358005188|gb|EHJ97514.1|_CTP_synthetase_Agrobacterium_tumefaciens_5A
0i|325293008]ref|YP_004278872.1|_CTP_synthase_Agrobacterium_sp._H13-3
0i[24212127|sp|QBUEY5.2|PYRG_AGRT5_RecName:_Full_CTP_synthase_AltName:_Full_CTP_synthetase_AltName:_Full_UTP--ammonia_ligase
i[335037297|ref|ZP_08530606.1|_CTP_synthetase_Agrobacterium_sp._ATCC_31749

qil49474122|ref|YP

gi|15888931|ref[NP_354612.1|_CTP_synthetase_Agrobacterium_tumefaciens_str._C58

— gil49475363|ref|YP_033404.1|_pyrG_gene_product_Bartonella_henselae_str._Houston-1
0i|163868051|ref|YP_001609255.1|_pyrG_gene_product_Bartonella_tribocorum_CIP_105476
0i[240850256]ref| YP_002971649.1|_CTP_synthetase_Bartonella_grahamii_as4aup

' 032164.1|_CTP_synthetase_Bartonella_quintana_str._Toulouse

CAHE_0120_protein_of_unknown_function_Cardinium_hertigii_cEperl

0.05

100 \—g||339319993|reﬂYP 004679688.1|_CTP_synthase_Candidatus_Midichloria_mitochondrii_IricVA



99

39

CAHE_0149 NJ

561 0i|224755493|gbJACN62357.1|_P40_Mycoplasma_agalactiae
58 [ gi|148377507|ref|YP_001256383.1|_P40_lipoprotein_Mycoplasma_agalactiae_PG2

99

0i[22449851|emb|CAC87109.1| truncated_P40_protein_Mycoplasma_agalactiae
0i|22449861|emb|CAC87115.1|_P40_protein_Mycoplasma_agalactiae
0i|22449849|emb|CAC87108.1|_P40_protein_Mycoplasma_agalactiae

0i[50365163|ref|YP_053588.1|_unnamed_protein_product_Mesoplasma_florum_L1

CAHE_0149_exported_protein_of_unknown_function_Cardinium_hertigii_cEperl

0i|291320482|ref|YP_003515746.1|_variable_surface_lipoprotein_F1_Mycoplasma_agalactiae

0i|294674998|ref|YP_003575614.1|_CUB_domain-containing_protein_Prevotella_ruminicola_23

0i[83319629|ref|YP_424175.1|_hypothetical_protein_MCAP_0186_Mycoplasma_capricolum_subsp._capricolum_ATCC_27343

0i[359403348|ref|ZP_09196254.1| chitinase_Spiroplasma_melliferum_KC3

0.2

gi|372466344|emb|CCF60617.1|_hypothetical_protein_ KAFR_0K02610_Kazachstania_africana_CBS_2517



23

31

CAHE_0149 ML

0i[22449851|emb|CAC87109.1|_truncated_P40_protein_Mycoplasma_agalactiae
57 [—0i[22449861|emb|CAC87115.1|_P40_protein_Mycoplasma_agalactiae

83 0i[224755493|gb|ACN62357.1|_P40_Mycoplasma_agalactiae

0i[148377507|ref|YP_001256383.1|_P40_lipoprotein_Mycoplasma_agalactiae_PG2
——— 0i[22449849|emb|CAC87108.1|_P40_protein_Mycoplasma_agalactiae

0i|291320482|ref|YP_003515746.1|_variable_surface_lipoprotein_F1_Mycoplasma_agalactiae

CAHE_0149_exported_protein_of_unknown_function_Cardinium_hertigii_cEperl

0i[359403348|ref|ZP_09196254.1|_chitinase_Spiroplasma_melliferum_KC3
0i[294674998|ref|YP_003575614.1|_CUB_domain-containing_protein_Prevotella_ruminicola_23
0i[50365163]|ref|YP_053588.1|_unnamed_protein_product_Mesoplasma_florum_L1

0i|372466344|emb|CCF60617.1|_hypothetical_protein_ KAFR_0K02610_Kazachstania_africana_CBS_2517

0i[83319629|ref|YP_424175.1|_hypothetical_protein_ MCAP_0186_Mycoplasma_capricolum_subsp._capricolum_ATCC_27343
17
18

0.2



19

89 10i[345016544|ref|YP_004818897.1|_thymidylate_kinase_Thermoanaerobacter_wiegelii_Rt8.B1
4100&i|326389200|ref|ZP_08210768.1|_1hymidyIate_kinase_Thermoanaerobacter_ethanoIicus_JW_ZOO
89

0i|167038531|reflYP_001666109.1|_dTMP_kinase_Thermoanaerobacter_pseudethanolicus_ ATCC_33223

gi|374288531|ref|YP_005035616.1|_tmk_gene_product_Bacteriovorax_marinus_SJ
0i|194334267|ref|YP_002016127.1|_dTMP_kinase_Prosthecochloris_aestuarii DSM_271

0i|289523214|ref|ZP_06440068.1|_dTMP_kinase_Anaerobaculum_hydrogeniformans_ATCC_BAA-1850
14 3 gi[15606283|ref|[NP_213662.1|_thymidylate_kinase_Aquifex_aeolicus_VF5
100 | 0i[294508726|ref| YP_003572785.1|_tmk_gene_product_Salinibacter_ruber_M8

L 0i[83814827|ref| YP_446793.1|_tmk_gene_product_Salinibacter_ruber_DSM_13855
322

0i339288028|gh|AEJ42138.1|_thymidylate_kinase_Alicyclobacillus_acidocaldarius_subsp._acidocaldarius_Tc-4-1
100

0i|258510140|refiYP_003183574.1|_unnamed_protein_product_Alicyclobacillus_acidocaldarius_subsp._acidocaldarius_DSM_446
98 1gi|218289082|ref|ZP_03493319.1|_dTMP_kinase_Alicyclobacillus_acidocaldarius_LAAL

0i|302038227|ref|YP_003798549.1|_thymidylate_kinase_Candidatus_Nitrospira_defluvii
0i[220934998|ref|YP_002513897.1|_dTMP_kinase_Thioalkalivibrio_sulfidophilus_HL-EbGr7

0i[372271763|ref|ZP_09507811.1|_dTMP_kinase_thymidylate_kinase_Marinobacterium_stanieri_S30
gi[77460373|ref|YP_349880.1|_tmk_gene_product_Pseudomonas_fluorescens_Pf0-1

Ea

99

" % 0i|146282956|ref|YP_001173109.1|_thymidylate_kinase_Pseudomonas_stutzeri_A1501
11 70 gi[170720716]|ref|YP_001748404.1|_thymidylate_kinase_Pseudomonas_putida_W619
M 0i|148549001|reflYP_001269103.1|_tmk_gene_product_Pseudomonas_putida_F1

100 * gi|313499927|gh|ADR61293.1|_Tmk_Pseudomonas_putida_BIRD-1

90 1 9i[331703062|ref|lYP_004399749.1|_thymidylate_kinase_Mycoplasma_mycoides_subsp._capri_LC_str._95010
100 7[gi|256384283\gb|ACU78853.1|_dTMP_kinase_MycopIasma_mycoides_su bsp._capri_str._GM12
89 0i|42560606|ref|[NP_975057.1|_thymidylate_kinase_Mycoplasma_mycoides_subsp._mycoides_SC_str._PG1
0i|50365491|ref| YP_053916.1|_unnamed_protein_product_Mesoplasma_florum_L1
[ gi|110003916|emb|CAK98256.1|_thymidylate_kinase_protein_Spiroplasma_citri

100 gi|359403131|reflZP_09196038.1|_thymidylate_kinase_Spiroplasma_melliferum_KC3
29 ——————————————(i[283768611|ref|ZP_06341523.1|_dTMP_kinase_Bulleidia_extructa_W1219

99

79

gi[337729312|emb|CCC04441.1|_thymidylate_kinase_Lactobacillus_reuteri ATCC_53608
90

0i|259502695|ref|ZP_05745597.1|_dTMP_Kkinase_Lactobacillus_antri DSM_16041
100 rgi|354985045|gb|AER43943.1|_thymidylate_kinase_Streptococcus_suis_A7
0i[223932402|ref|ZP_03624404.1|_dTMP_kinase_Streptococcus_suis_89/1591

22

98

0i|357637393|ref|ZP_09135268.1|_dTMP_kinase_Streptococcus_macacae_NCTC_11558

100 [ gi[347520878|ref|YP_004778449.1|_thymidylate_kinase_Lactococcus_garvieae_ ATCC_49156
0i|343181394|dbj|BAK59732.1|_thymidylate_kinase_Lactococcus_garvieae_Lg2

751 0i[15672380|reflNP_266554.1|_thymidylate_kinase_Lactococcus_lactis_subsp._lactis_11403

0i[281490940|ref| YP_003352920.1|_thymidylate_kinase_Lactococcus_lactis_subsp._lactis_KF147
0i|374672471|dbj|BAL50362.1|_dTMP_kinase_Lactococcus_lactis_subsp._lactis_|O-1

39

0i|125623282|ref|YP_001031765.1|_tmk_gene_product_Lactococcus_lactis_subsp._cremoris_MG1363
96 | 0i[358748662|gb|AEU39641.1|_Thymidylate_kinase_Lactococcus_lactis_subsp._cremoris_A76
51t gi|116511255|ref| YP_808471.1|_thymidylate_kinase_Lactococcus_lactis_subsp._cremoris_SK11

gi[336322400|ref|YP_004602367.1|_thymidylate_kinase_Flexistipes_sinusarabici_DSM_4947
2| gi|340027554|ref|ZP_08663617.1|_thymidylate_kinase_Paracoccus_sp._TRP

100 gi|254512028|ref|ZP_05124095.1|_thymidylate_kinase_Rhodobacteraceae_bacterium_KLH11

gi|126736701|ref|ZP_01752440.1|_thymidylate_kinase_Roseobacter_sp._CCS2
100

0i|84516820|ref|ZP_01004178.1|_thymidylate_kinase_Loktanella_vestfoldensis_SKA53
gi|29840268|ref|NP_829374.1|_tmk_gene_product_Chlamydophila_caviae_GPIC

CAHE_0211_putative_dTMP_kinase_Cardinium_hertigii_cEperl
0i|12044856|refNP_072666.1|_thymidylate_kinase_Mycoplasma_genitalium_G37

r i|284931760|gh|ADC31698.1|_Thymidylate_kinase_Mycoplasma_gallisepticum_str._F
100 0i[294660635|ref|NP_853503.2|_thymidylate_kinase_Mycoplasma_gallisepticum_str._R(low)
0.1

—— 0i[304315605|ref| YP_003850750.1|_thymidylate_kinase_Thermoanaerobacterium_thermosaccharolyticum_DSM_571 -
30



92 1 9i|148549001ref|YP_001269103.1|_tmk_gene_product_Pseudomonas_putida_F1
4i[313499927|gb|ADR61293.1]_Tmk_Pseudomonas_putida_BIRD-1 C AH E 02 11 M L

0i[170720716|ref|YP_001748404.1|_thymidylate_kinase_Pseudomonas_putida_W619 —

0i|146282956|ref|YP_001173109.1|_thymidylate_kinase_Pseudomonas_stutzeri_A1501

gi|77460373|ref|YP_349880.1|_tmk_gene_product_Pseudomonas_fluorescens_Pf0-1

gi|372271763|reflZP_09507811.1|_dTMP_kinase_thymidylate_kinase_Marinobacterium_stanieri_S30

0i|220934998|ref|YP_002513897.1|_dTMP_kinase_Thioalkalivibrio_sulfidophilus_HL-EbGr7

53

10 ——gi[302038227|ref|YP_003798549.1|_thymidylate_kinase_Candidatus_Nitrospira_defluvii
0i|336322400|ref|YP_004602367.1|_thymidylate_kinase_Flexistipes_sinusarabici_DSM_4947
0i|340027554|ref|ZP_08663617.1|_thymidylate_kinase_Paracoccus_sp._TRP

100 gi[254512028]|ref|ZP_05124095.1|_thymidylate_kinase_Rhodobacteraceae_bacterium_KLH11
15 T'jigi|126736701|reﬂZP_01752440.1|_thymidylate_kinase_Roseobacter_sp._CCSZ

100 gi[84516820|reflZP_01004178.1|_thymidylate_kinase_Loktanella_vestfoldensis_SKA53
100 | gi[294508726|ref| YP_003572785.1|_tmk_gene_product_Salinibacter_ruber_M8
3 { 0i|83814827|ref|YP_446793.1|_tmk_gene_product_Salinibacter_ruber_DSM_13855
1 0i|194334267|ref|YP_002016127.1|_dTMP_kinase_Prosthecochloris_aestuarii_DSM_271
] 4 0i[289523214]refiZP_06440068.1|_dTMP_kinase_Anaerobaculum_hydrogeniformans_ATCC_BAA-1850
7 0i|339288028|gb|AEJ42138.1|_thymidylate_kinase_Alicyclobacillus_acidocaldarius_subsp._acidocaldarius_Tc-4-1
4100&gi\258510140|ref|YP_003183574.l\_unnamed_protein_product_AIicyclobacilIus_acidocaldarius_subsp._acidocaldarius_DSM_446
93 1gi[218289082|ref|ZP_03493319.1|_dTMP_kinase_Alicyclobacillus_acidocaldarius_LAAL
0i|15606283|refiNP_213662.1|_thymidylate_kinase_Aquifex_aeolicus_VF5

73 1 0i[331703062|ref|YP_004399749.1|_thymidylate_kinase_Mycoplasma_mycoides_subsp._capri_LC_str._95010

] 9% [gi|256384283|gb|ACU78853.1|_dTMP_kinase_MycopIasma_mycoides_subsp._capri_str._GM12

0i|42560606|reflNP_975057.1|_thymidylate_kinase_Mycoplasma_mycoides_subsp._mycoides_SC_str._PG1
63 ——gi|50365491|ref|YP_053916.1|_unnamed_protein_product_Mesoplasma_florum_L1

41

{ gi|110003916/emb|CAK98256.1|_thymidylate_kinase_protein_Spiroplasma_citri
100 'gi|359403131|reflZP_09196038.1|_thymidylate_kinase_Spiroplasma_melliferum_KC3
100 — i|337729312|emb|CCC04441.1|_thymidylate_kinase_Lactobacillus_reuteri ATCC_53608
23| 44 7L 0i|259502695|refiZP_05745597.1|_dTMP_Kkinase_Lactobacillus_antri_DSM_16041
0i|283768611|ref|ZP_06341523.1|_dTMP_kinase_Bulleidia_extructa_W1219
100 - 0i[354985045|gb| AER43943.1|_thymidylate_kinase_Streptococcus_suis_A7
0i[223932402|ref|ZP_03624404.1|_dTMP_kinase_Streptococcus_suis_89/1591
0i|357637393|ref|ZP_09135268.1|_dTMP_kinase_Streptococcus_macacae_NCTC_11558
100 | 9i[347520878|ref| YP_004778449.1|_thymidylate_kinase_Lactococcus_garvieae_ ATCC_49156
gi|343181394|dbj|BAK59732.1|_thymidylate_kinase_Lactococcus_garvieae_Lg2
gi|15672380|ref[NP_266554.1|_thymidylate_kinase_Lactococcus_lactis_subsp._lactis_111403
0i[281490940|ref|YP_003352920.1|_thymidylate_kinase_Lactococcus_lactis_subsp._lactis_KF147
0i[374672471|dbj|BAL50362.1]_dTMP_kinase_Lactococcus_lactis_subsp._lactis_IO-1
100 | gi|125623282|reflYP_001031765.1|_tmk_gene_product_Lactococcus_lactis_subsp._cremoris_MG1363
0i|358748662|gh|AEU39641.1|_Thymidylate_kinase_Lactococcus_lactis_subsp._cremoris_A76
0i|116511255|ref|YP_808471.1|_thymidylate_kinase_Lactococcus_lactis_subsp._cremoris_SK11
gi|374288531|ref|YP_005035616.1|_tmk_gene_product_Bacteriovorax_marinus_SJ
?Li 0i[304315605|ref|YP_003850750.1|_thymidylate_kinase_Thermoanaerobacterium_thermosaccharolyticum_DSM_571
7 0i|167038531|ref|YP_001666109.1|_dTMP_kinase_Thermoanaerobacter_pseudethanolicus_ ATCC_33223
4100(79i\345016544|ref|YP_004818897.1\_thymidylate_kinase_Thermoanaerobacter_wiegelii_RtB.Bl
0i[326389200|ref|ZP_08210768.1|_thymidylate_kinase_Thermoanaerobacter_ethanolicus_JW_200
[ gi[284931760|gh|ADC31698.1|_Thymidylate_kinase_Mycoplasma_gallisepticum_str._F
100l gi|294660635|ref|NP_853503.2|_thymidylate_kinase_Mycoplasma_gallisepticum_str._R(low)
0i[29840268]ref|[NP_829374.1|_tmk_gene_product_Chlamydophila_caviae_GPIC

EL‘— CAHE_0211_putative_dTMP_kinase_Cardinium_hertigii_cEperl
21 0i[12044856|refiNP_072666.1|_thymidylate_kinase_Mycoplasma_genitalium_G37

24 85

M 76




57 gi[376004079|ref|ZP_09781845.1|_putative_peptidase_M28_family_(fragment)_Arthrospira_sp._PCC_8005
gi[376005547|ref|ZP_09783028.1|_putative_membrane-associated_peptidase_(fragment)_Arthrospira_sp._PCC_8005 C AH E 02 1 3 NJ

100 | gi|209527491|ref|ZP_03275995.1|_peptidase_M28_Arthrospira_maxima_CS-328 —
0i|284051487|ref|ZP_06381697.1|_peptidase_M28_Arthrospira_platensis_str._Paraca
9114i|291565648|dbj|BAIS7920.1|_hypothetical_protein_Arthrospira_platensis_NIES-39
0i|254417404|refiZP_05031146.1|_peptidase_M28_family_Microcoleus_chthonoplastes_PCC_7420
gi|334119191|ref|ZP_08493278.1|_peptidase_M28_Microcoleus_vaginatus_FGP-2
0i|300869263|ref|ZP_07113855.1|_Peptidase_M28_family_Oscillatoria_sp._PCC_6506
0i[119486163|ref|ZP_01620223.1|_putative_aminopeptidase_Lyngbya_sp._PCC_8106
gi|148264033|ref|YP_001230739.1|_peptidase_M28_Geobacter_uraniireducens_Rf4
0i|351731885|ref|ZP_08949576.1|_peptidase_M28_Acidovorax_radicis_N35
0i[322417625|ref|YP_004196848.1|_peptidase_M28_Geobacter_sp._M18
0i[197116454|ref|YP_002136881.1|_peptidase_M28_family_peptidase_Geobacter_bemidjiensis_Bem
gi[253698708|ref|YP_003019897.1|_peptidase_M28_Geobacter_sp._M21
0i|94266561|reflZP_01290246.1|_peptidase_delta_proteobacterium_MLMS-1
0i|292490346]ref|YP_003525785.1|_peptidase_M28_Nitrosococcus_halophilus_Nc4
0i|344940158|ref|ZP_08779446.1|_peptidase_M28_Methylobacter_tundripaludum_SV96
0i[258591204|emb|CBE67501.1|_Predicted_aminopeptidase_NC10_bacterium_Dutch_sediment
0i|374854362|dbj|BAL57245.1|_aminopeptidase_uncultured_gamma_proteobacterium
i[88813505|ref|ZP_01128739.1|_predicted_aminopeptidase_Nitrococcus_mobilis_Nb-231
[ 9il291615512]ref| YP_003522620.1|_peptidase_M28_Nitrosococcus_halophilus_Nc4
17 100 0i[292492751|ref|YP_003528190.1|_peptidase_M28_Nitrosococcus_halophilus_Nc4
gi|357407171|reflYP_004919095.1|_unnamed_protein_product_Methylomicrobium_alcaliphilum
0i|116748747|ref|YP_845434.1|_peptidase_M28_Syntrophobacter_fumaroxidans_MPOB
0i|328954034|ref| YP_004371368.1|_peptidase_M28_Desulfobacca_acetoxidans_DSM_11109

100 0i|327542251|gb|EGF28739.1|_peptidase_M28_family_Rhodopirellula_baltica_WH47
100 ; 0i[327538252|gb|EGF24929.1|_peptidase_M28_family_Rhodopirellula_baltica_WH47
gi|87307006|ref|ZP_01089152.1|_hypothetical_protein_DSM3645_01095_Blastopirellula_marina_DSM_3645

0i|149174112|ref|ZP_01852740.1|_peptidase_M28A_family_protein_Planctomyces_maris_DSM_8797
100 [~ gil359457786|ref|ZP_09246349.1|_M28_family_peptidase_Acaryochloris_sp._ CCMEE_5410
L 0i[158338092|ref| YP_001519268.1|_unnamed_protein_product_Acaryochloris_marina_MBIC11017

100 [ 0i|166366765|ref|YP_001659038.1|_M28A_family_peptidase_Microcystis_aeruginosa_NIES-843

gi|159027255|emb|CA089350.1|_unnamed_protein_product_Microcystis_aeruginosa_PCC_7806
gi|172037677|ref|YP_001804178.1|_hypothetical_protein_cce_2764_Cyanothece_sp._ATCC_51142

100{ 4il67924301reflZP_00517736.1| Peptidase_M28_Crocosphaera_watsonii_WH_8501
gi|332708590|ref|ZP_08428564.1|_putative_aminopeptidase_Moorea_producta_3L
gi[354564987|ref|ZP_08984163.1|_peptidase_M28_Fischerella_sp._JSC-11
gi|300863637|ref|ZP_07108576.1|_conserved_hypothetical_protein_Oscillatoria_sp._PCC_6506
0i[334119941|ref|ZP_08494025.1|_peptidase_M28_Muicrocoleus_vaginatus_FGP-2
CAHE_0213_putative_Peptidase_M28_family_Cardinium_hertigii_cEperl
0i|206891008|ref|YP_002248372.1|_peptidase_M28_family_Thermodesulfovibrio_yellowstonii_ DSM_11347
gi|116750433|ref|YP_847120.1|_peptidase_M28_Syntrophobacter_fumaroxidans_MPOB
0i|162456277|ref|YP_001618644.1|_yfbL1_gene_product_Sorangium_cellulosum_So_ce_56
0i|257092634|reflYP_003166275.1|_unnamed_protein_product_Candidatus_Accumulibacter_phosphatis_clade_I1A_str._UW-1
0i[225851297|ref|YP_002731531.1|_peptidase_M28_Persephonella_marina_EX-H1
0i|124004220|refiZP_01689066.1|_peptidase_M28_family_Microscilla_marina_ATCC_23134
gi[262368730|ref|ZP_06062059.1|_peptidase_Acinetobacter_johnsonii_SH046
gi|45658492|ref|YP_002578.1|_hypothetical_protein_LIC12655_Leptospira_interrogans_serovar_Copenhageni_str._Fiocruz_L1-130
0i|325285762|ref| YP_004261552.1|_peptidase_M28_Cellulophaga_lytica_DSM_7489
gi[327405070|ref|YP_004345908.1|_peptidase_M28_Fluviicola_taffensis_DSM_16823
0i[333379438|refiZP_08471161.1|_hypothetical_protein HMPREF9456_02756_Dysgonomonas_mossii_DSM_22836

51

88

50

12

99 71

0.1



56

880i[284051487|ref|ZP_06381697.1|_peptidase_M28_Arthrospira_platensis_str._Paraca
0i[291565648|dbj|BAI87920.1|_hypothetical_protein_Arthrospira_platensis_NIES-39
100 gi[376004079|ref|ZP_09781845.1|_putative_peptidase_M28_family_(fragment)_Arthrospira_sp._PCC_8005 CAH E 02 13 M L
48 681 i|376005547|ref|ZP_09783028.1|_putative_membrane-associated_peptidase_(fragment)_Arthrospira_sp._PCC_8005 -
0i[209527491|ref|ZP_03275995.1|_peptidase_M28_Arthrospira_maxima_CS-328
0i|119486163|refiZP_01620223.1|_putative_aminopeptidase_Lyngbya_sp._PCC_8106
gi[254417404|ref|ZP_05031146.1|_peptidase_M28_family_Microcoleus_chthonoplastes_PCC_7420
0i|334119191|ref|ZP_08493278.1|_peptidase_M28_Microcoleus_vaginatus_FGP-2
0i|300869263|ref|ZP_07113855.1|_Peptidase_M28_family_Oscillatoria_sp._PCC_6506
0i[148264033)ref|YP_001230739.1|_peptidase_M28_Geobacter_uraniireducens_Rf4
0i[351731885|ref|ZP_08949576.1|_peptidase_M28_Acidovorax_radicis_N35
0i|322417625|ref|YP_004196848.1|_peptidase_M28_Geobacter_sp._M18
gi|197116454|ref|YP_002136881.1|_peptidase_M28_family_peptidase_Geobacter_bemidjiensis_Bem
0i|253698708|ref|YP_003019897.1|_peptidase_M28_Geobacter_sp._M21
0i|94266561|ref|ZP_01290246.1|_peptidase_delta_proteobacterium_MLMS-1
0i[292490346|ref| YP_003525785.1|_peptidase_M28_Nitrosococcus_halophilus_Nc4
gi|258591204|emb|CBE67501.1|_Predicted_aminopeptidase_NC10_bacterium_Dutch_sediment
0i|344940158|ref|ZP_08779446.1|_peptidase_M28_Methylobacter_tundripaludum_SV96
0i|374854362|dbj|BAL57245.1|_aminopeptidase_uncultured_gamma_proteobacterium
i|88813505|ref|ZP_01128739.1|_predicted_aminopeptidase_Nitrococcus_mobilis_Nb-231

73

[ 0i[291615512|ref|YP_003522620.1|_peptidase_M28_Nitrosococcus_halophilus_Nc4

100 L gi|292492751|ref| YP_003528190.1|_peptidase_M28_Nitrosococcus_halophilus_Nc4

CAHE_0213_putative_Peptidase_M28_family_Cardinium_hertigii_cEperl
gi|87307006|reflZP_01089152.1|_hypothetical_protein_DSM3645_01095_Blastopirellula_marina_DSM_3645
0i[327542251|gh|[EGF28739.1|_peptidase_M28_family_Rhodopirellula_baltica_\WH47
0i|327538252|gh|EGF24929.1|_peptidase_M28_family_Rhodopirellula_baltica_WH47
0i|328954034|ref|YP_004371368.1|_peptidase_M28_Desulfobacca_acetoxidans_DSM_11109
gi|357407171|reflYP_004919095.1|_unnamed_protein_product_Methylomicrobium_alcaliphilum
gi|116748747|reflYP_845434.1|_peptidase_M28_Syntrophobacter_fumaroxidans_MPOB
0i|149174112|ref|ZP_01852740.1|_peptidase_M28A_family_protein_Planctomyces_maris_DSM_8797

100 [ 0i[359457786|ref|ZP_09246349.1|_M28_family_peptidase_Acaryochloris_sp._CCMEE_5410

0i[158338092|ref| YP_001519268.1|_unnamed_protein_product_Acaryochloris_marina_MBIC11017

gi|172037677|ref|YP_001804178.1|_hypothetical_protein_cce_2764_Cyanothece_sp._ATCC_51142

98

97

99

0i|67924301|reflZP_00517736.1|_Peptidase_M28_Crocosphaera_watsonii_WH_8501

100 [ 9i|166366765|ref| YP_001659038.1|_M28A_family_peptidase_Microcystis_aeruginosa_NIES-843
gi|159027255/emb|CA089350.1|_unnamed_protein_product_Microcystis_aeruginosa_PCC_7806
0i|300863637|reflZP_07108576.1|_conserved_hypothetical_protein_Oscillatoria_sp._PCC_6506
0i[334119941|refiZP_08494025.1|_peptidase_M28_Microcoleus_vaginatus_FGP-2
gi|332708590|ref|ZP_08428564.1|_putative_aminopeptidase_Moorea_producta_3L
0i|354564987|ref|ZP_08984163.1|_peptidase_M28_Fischerella_sp._JSC-11

50

50

0.2

57

0i[206891008]ref|YP_002248372.1|_peptidase_M28_family_Thermodesulfovibrio_yellowstonii_DSM_11347
gi|257092634|ref|YP_003166275.1|_unnamed_protein_product_Candidatus_Accumulibacter_phosphatis_clade_IIA_str._UW-1
0i|162456277|ref|YP_001618644.1|_yfbL1_gene_product_Sorangium_cellulosum_So_ce_56
gi|116750433|ref|YP_847120.1|_peptidase_M28_Syntrophobacter_fumaroxidans_MPOB
0i|124004220|ref|ZP_01689066.1|_peptidase_M28_family_Microscilla_marina_ATCC_23134
gi|225851297|ref|YP_002731531.1|_peptidase_M28_Persephonella_marina_EX-H1
0i|45658492|ref| YP_002578.1|_hypothetical_protein_LIC12655_Leptospira_interrogans_serovar_Copenhageni_str._Fiocruz_L1-130
0i|262368730|ref|ZP_06062059.1|_peptidase_Acinetobacter_johnsonii_SH046
gi|325285762|ref|YP_004261552.1|_peptidase_M28_Cellulophaga_lytica_DSM_7489
gi|327405070|ref|YP_004345908.1|_peptidase_M28_Fluviicola_taffensis_DSM_16823
0i[333379438|ref|ZP_08471161.1|_hypothetical_protein_ HMPREF9456_02756_Dysgonomonas_mossii_DSM_22836




40

88

24

61

34

56 F 0i[220918933|ref|YP_002494237.1|_cystathionine_gamma-lyase_Anaeromyxobacter_dehalogenans_2CP-1

71

gi|153006683|ref|'YP_001381008.1|_unnamed_protein_product_Anaeromyxobacter_sp._Fw109-5
[ gi|108763360|ref|YP_630264.1|_Cys/Met_metabolism_PLP-dependent_enzyme_Myxococcus_xanthus_DK_1622

100 L gi|338533234]ref| YP_004666568.1|_unnamed_protein_product_Myxococcus_fulvus_HW-1
gi|149921225|ref|ZP_01909681.1|_Cystathionine_gamma-synthase_Plesiocystis_pacifica_SIR-1
0i|163793543|ref|ZP_02187518.1|_cystathionine_gamma-lyase-like_protein_alpha_proteobacterium_BAL199
0i|347735960|ref|ZP_08868717.1|_cystathionine_gamma-lyase-like_protein_Azospirillum_amazonense_Y2
0i|380689016|emb|CCG36202.1|_cystathionine_beta-lyase_Xanthomonas_citri_pv._mangiferaeindicae_LMG_941
gi|372555085|emb|CCF67385.1|_cystathionine_beta-lyase_Xanthomonas_axonopodis_pv._punicae_str._LMG_859
97 1gi[21244327|ref[NP_643909.1|_metB_gene_product_Xanthomonas_axonopodis_pv._citri_str._306
gi|302530128|ref|ZP_07282470.1|_methionine_gamma-lyase_Streptomyces_sp._AA4
gi[257057154|ref|YP_003134986.1|_cystathionine_gamma-lyase_Saccharomonospora_viridis_DSM_43017
0i[291456241|ref|ZP_06595631.1|_cystathionine_beta-lyase_Bifidobacterium_breve_DSM_20213__ JCM_1192
0i[91788692|ref|YP_549644.1|_cystathionine_gamma-lyase_Polaromonas_sp._JS666
0i|326802011|ref|YP_004319830.1|_unnamed_protein_product_Sphingobacterium_sp._21
gi[327403209|ref|YP_004344047.1|_cystathionine_gamma-lyase_Fluviicola_taffensis_DSM_16823
0i[255037731|ref|YP_003088352.1|_unnamed_protein_product_Dyadobacter_fermentans_DSM_18053
gi[284040471|ref|YP_003390401.1|_cystathionine_gamma-lyase_Spirosoma_linguale_DSM_74

0i|219851790|ref| YP_002466222.1|_cystathionine_gamma-lyase_Methanosphaerula_palustris_E1-9c
0i[375082987|ref|ZP_09730027.1|_cystathionine_gamma-lyase_Thermococcus_litoralis_DSM_5473

100 [ gi|337284351|ref| YP_004623825.1|_cystathionine_gamma-lyase_Pyrococcus_yayanosii_CH1

0i[332159221|ref| YP_004424500.1|_cystathionine_gamma-lyase_Pyrococcus_sp._NA2
0i|315231147|ref|YP_004071583.1|_cystathionine_gamma-lyase_Thermococcus_barophilus_MP
gi|337284391|ref|YP_004623865.1|_cystathionine_gamma-lyase_Pyrococcus_yayanosii_CH1

0i|220918429|ref| YP_002493733.1|_cystathionine_gamma-synthase_Anaeromyxobacter_dehalogenans_2CP-1

gi|347754163|ref|YP_004861727.1|_unnamed_protein_product_Candidatus_Chloracidobacterium_thermophilum_B
22

80

100

55

100 0i|86159564|ref|YP_466349.1|_cystathionine_gamma-synthase_Anaeromyxobacter_dehalogenans_2CP-C
52— gi|197123650reflYP_002135601.1|_cystathionine_gamma-synthase_Anaeromyxobacter_sp._K

i|188585786|ref|YP_001917331.1|_cystathionine_gamma-synthase_Natranaerobius_thermophilus_JW/NM-WN-LF

100

0.1

0i[320107630|ref| YP_004183220.1|_cystathionine_gamma-lyase_Terriglobus_saanensis_SP1PR4

CAHE_0218|CGL_Cystathionine_gamma-lyase_Cardinium_hertigii_cEperl

gi[294940923|ref|XP_002782924.1|_Cystathionine_beta-lyase_putative_Perkinsus_marinus_ATCC_50983

0i[294944285|ref|XP_002784179.1|_Cystathionine_beta-lyase_putative_Perkinsus_marinus_ATCC_50983

0i|224009944|ref|XP_002293930.1|_cystathionine_beta-lyase_Thalassiosira_pseudonana_CCMP1335

100 | 9i[237830415|ref| XP_002364505.1|_cystathionine_beta-lyase_putative_Toxoplasma_gondii_ME49

0i|221487583|gb|EEE25815.1|_hypothetical_protein_TGGT1_089140_Toxoplasma_gondii_GT1

0i|325119651|emb|CBZ55204.1|_Cys/Met_metabolism_PLP-dependent_enzyme_related_Neospora_caninum_Liverpool
98 0i|323454381|gb|EGB10251.1|_hypothetical_protein_ AURANDRAFT_23365_Aureococcus_anophagefferens

i 0i[299115995|emb|CBN75996.1|_Cystathionine_gamma-lyase_Ectocarpus_siliculosus

59 gi|146101510|ref|XP_001469133.1|_putative_cystathione_gamma_lyase_Leishmania_infantum_JPCM5

100 [ 4|322495569)emb|CBZ30874.1|_putative_cystathione_gamma_lyase_Leishmania_mexicana_MHOM/GT/2001/U1103
gi[72548754|ref|XP_843428.1|_cystathione_gamma_lyase_Leishmania_major_strain_Friedlin
gi154344957|ref|XP_001568420.1|_cystathione_gamma_lyase_Leishmania_braziliensis_ MHOM/BR/75/M2904

100 [ 9i[342183624|emb|CCC93104.1|_putative_cystathione_gamma_lyase_Trypanosoma_congolense_IL3000

45

62 100

100
0i|343471967|emb|CCD15739.1|_unnamed_protein_product_Trypanosoma_congolense_IL3000

100 | gi|71745694|ref| XP_827477.1|_cystathione_gamma_lyase_Trypanosoma_brucei_ TREU927
0i|261331681|emb|CBH14675.1|_cystathione_gamma_lyase_putative_Trypanosoma_brucei_gambiense_DAL972

90

75 { 0i[322818929|gb|EFZ26202.1|_cystathione_gamma_lyase_putative_Trypanosoma_cruzi
100 ! gi|71662043|ref| XP_818034.1|_cystathione_gamma_lyase_Trypanosoma_cruzi_strain_CL_Brener

100 L 4i|197124153|ref|YP_002136104.1|_cystathionine_gamma-lyase_Anaeromyxobacter_sp._K
100 0i[86160125|ref|YP_466910.1|_cystathionine_gamma-lyase_Anaeromyxobacter_dehalogenans_2CP-C CA H E 02 1 8 N \]



7

75

711 0i|220918933|ref|YP_002494237.1|_cystathionine_gamma-lyase_Anaeromyxobacter_dehalogenans_2CP-1
100 [ 4i|197124153]ref|YP_002136104.1|_cystathionine_gamma-lyase_Anaeromyxobacter_sp._K
100 0i|86160125|ref|YP_466910.1|_cystathionine_gamma-lyase_Anaeromyxobacter_dehalogenans_2CP-C CAH E 02 18 M L

0i|153006683|ref|YP_001381008.1|_unnamed_protein_product_Anaeromyxobacter_sp._Fw109-5

57 [ gi|108763360|ref| YP_630264.1|_Cys/Met_metabolism_PLP-dependent_enzyme_Myxococcus_xanthus_DK_1622

100 L gi|338533234]ref|YP_004666568.1|_unnamed_protein_product_Myxococcus_fulvus_ HW-1
0i|149921225|ref|ZP_01909681.1|_Cystathionine_gamma-synthase_Plesiocystis_pacifica_SIR-1
0i|163793543|ref|ZP_02187518.1|_cystathionine_gamma-lyase-like_protein_alpha_proteobacterium_BAL199

60
24

50

gi|347735960|ref|ZP_08868717.1|_cystathionine_gamma-lyase-like_protein_Azospirillum_amazonense_Y2

00 |r 9i]1372555085|emb|CCF67385.1|_cystathionine_beta-lyase_Xanthomonas_axonopodis_pv._punicae_str._LMG_859
761gi[21244327|ref|[NP_643909.1|_metB_gene_product_Xanthomonas_axonopodis_pv._citri_str._306

0i|380689016|emb|CCG36202.1|_cystathionine_beta-lyase_Xanthomonas_citri_pv._mangiferaeindicae_LMG_941
1 {

% gi[326802011|ref|YP_004319830.1|_unnamed_protein_product_Sphingobacterium_sp._21
0i|327403209|ref|YP_004344047.1|_cystathionine_gamma-lyase_Fluviicola_taffensis_DSM_16823

T 0i|255037731|ref|YP_003088352.1|_unnamed_protein_product_Dyadobacter_fermentans_DSM_18053
o1 0i|284040471|ref|YP_003390401.1|_cystathionine_gamma-lyase_Spirosoma_linguale_DSM_74

0i|91788692|ref| YP_549644.1|_cystathionine_gamma-lyase_Polaromonas_sp._JS666

37 0i|291456241|ref|ZP_06595631.1|_cystathionine_beta-lyase_Bifidobacterium_breve_DSM_20213__ JCM_1192
9% i 0i|302530128|ref|ZP_07282470.1|_methionine_gamma-lyase_Streptomyces_sp._AA4
100 gi|257057154|ref|YP_003134986.1|_cystathionine_gamma-lyase_Saccharomonospora_viridis_DSM_43017

64 [‘[ 0i|86159564|ref|YP_466349.1|_cystathionine_gamma-synthase_Anaeromyxobacter_dehalogenans_2CP-C

100 L 4i|197123650|ref| YP_002135601.1]_cystathionine_gamma-synthase_Anaeromyxobacter_sp._K

22

gi[220918429|ref|YP_002493733.1|_cystathionine_gamma-synthase_Anaeromyxobacter_dehalogenans_2CP-1
0i[347754163|ref|YP_004861727.1|_unnamed_protein_product_Candidatus_Chloracidobacterium_thermophilum_B
0i[219851790|ref| YP_002466222.1|_cystathionine_gamma-lyase_Methanosphaerula_palustris_E1-9c
gi|375082987|ref|ZP_09730027.1|_cystathionine_gamma-lyase_Thermococcus_litoralis_DSM_5473

100 [ gi[337284351|ref|YP_004623825.1|_cystathionine_gamma-lyase_Pyrococcus_yayanosii_CH1

gi|332159221|ref|YP_004424500.1|_cystathionine_gamma-lyase_Pyrococcus_sp._NA2
0i|315231147|ref|YP_004071583.1|_cystathionine_gamma-lyase_Thermococcus_barophilus_MP
0i[337284391ref| YP_004623865.1|_cystathionine_gamma-lyase_Pyrococcus_yayanosii_CH1

0i|188585786|ref|YP_001917331.1|_cystathionine_gamma-synthase_Natranaerobius_thermophilus_JW/NM-WN-LF
gi|320107630|ref|YP_004183220.1|_cystathionine_gamma-lyase_Terriglobus_saanensis_SP1PR4

71

100

CAHE_0218|CGL_Cystathionine_gamma-lyase_Cardinium_hertigii_cEperl
0i|323454381|gh|[EGB10251.1|_hypothetical_protein_ AURANDRAFT_23365_Aureococcus_anophagefferens
0i[299115995|emb|CBN75996.1|_Cystathionine_gamma-lyase_Ectocarpus_siliculosus
QHgi|237830415|ref|XP_002364505.l|_cystathionine_beta—Iyase_putative_ToxopIasma_gondii_M E49
100

0i[221487583|gb|EEE25815.1|_hypothetical_protein_TGGT1_089140_Toxoplasma_gondii_GT1

36

25

0.1

0i[325119651|emb|CBZ55204.1|_Cys/Met_metabolism_PLP-dependent_enzyme_related_Neospora_caninum_Liverpool

100 [~ 0i|294940923|ref| XP_002782924.1|_Cystathionine_beta-lyase_putative_Perkinsus_marinus_ATCC_50983
83 0i|294944285|ref|XP_002784179.1|_Cystathionine_beta-lyase_putative_Perkinsus_marinus_ATCC_50983
17
gi[224009944|ref|XP_002293930.1|_cystathionine_beta-lyase_Thalassiosira_pseudonana_CCMP1335

711 0i[146101510|ref XP_001469133.1|_putative_cystathione_gamma_lyase_Leishmania_infantum_JPCM5
gi[322495569|emb|CBZ30874.1|_putative_cystathione_gamma_lyase_Leishmania_mexicana_MHOM/GT/2001/U1103
0i[72548754|ref| XP_843428.1|_cystathione_gamma_lyase_Leishmania_major_strain_Friedlin
gi|154344957|ref|XP_001568420.1|_cystathione_gamma_lyase_L eishmania_braziliensis_ MHOM/BR/75/M2904

100 [ i[322818929|gb|EFZ26202.1|_cystathione_gamma_lyase_putative_Trypanosoma_cruzi

gi|71662043|ref XP_818034.1|_cystathione_gamma_lyase_Trypanosoma_cruzi_strain_CL_Brener

99 | gi[71745694|ref|XP_827477.1|_cystathione_gamma_lyase_Trypanosoma_brucei_ TREU927
0i[261331681|emb|CBH14675.1|_cystathione_gamma_lyase_putative_Trypanosoma_brucei_gambiense_DAL972
gi[342183624|emb|CCC93104.1|_putative_cystathione_gamma_lyase_Trypanosoma_congolense_IL3000
100 ¢ gi|343471967|emb|CCD15739.1|_unnamed_protein_product_Trypanosoma_congolense_IL3000



56

0i|241953439|ref| XP_002419441.1|_mitochondrial_ATP-dependent_protease_putative_Candida_dubliniensis_CD36
0i|150865406|ref| XP_001384609.2|_hypothetical_protein_PICST_45980_Scheffersomyces_stipitis_CBS_6054
0i|190344826|gb|EDK36584.2|_hypothetical_protein PGUG_00682_Meyerozyma_guilliermondii_ATCC_6260

54
47

0i|359378766|emb|CCE85025.1|_Piso0_004592_Millerozyma_farinosa_CBS_7064
89

0i[294659268]|ref|XP_461623.2|_DEHA2G01892p_Debaryomyces_hansenii_CBS767
0i[302308505|ref|NP_985429.2|_AFL121Wp_Ashbya_gossypii_ATCC_10895

29 100 ' gi|74693117|sp|Q755E4.1|LONP2_ASHGO_RecName:_Full_Lon_protease_homolog_2_peroxisomal

0i|84490116|ref|YP_448348.1|_ATP-dependent_protease_La_Methanosphaera_stadtmanae_DSM_3091

97

95

i[333987803|ref| YP_004520410.1|_anti-sigma_H_sporulation_factor_LonB_Methanobacterium_sp._SWAN-1
5

0i[345471147|dbj|BAK72597.1|_ATP-dependent_protease_Arcobacter_sp._L
9 20 0i|145476423|ref|XP_001424234.1|_hypothetical_protein_Paramecium_tetraurelia_strain_d4-2

gi|328698633|ref|XP_001947707.2|_PREDICTED:_lon_protease_homolog_2_peroxisomal-like_Acyrthosiphon_pisum
gi[340504263|gb|[EGR30721.1|_hypothetical_protein_IMG5_124880_Ichthyophthirius_multifiliis

F[ gi|351730268|ref|ZP_08947959.1|_AAA_ATPase_central_domain-containing_protein_Acidovorax_radicis_N35

0i|365092380|ref|ZP_09329528.1|_AAA_ATPase_central_domain-containing_protein_Acidovorax_sp._NO-1
100 gi|330823521|ref|YP_004386824.1|_AAA_ATPase_central_domain-containing_protein_Alicycliphilus_denitrificans_K601

0i|340778167|reflZP_08698110.1|_Clp_protease_ATP-binding_subunit_CIpA_Acetobacter_aceti NBRC_14818

gi[58040010|ref|YP_191974.1|_unnamed_protein_product_Gluconobacter_oxydans_621H
100

100 'gi|319761650|reflYP_004125587.1|_ATPase_AAA_Alicycliphilus_denitrificans_BC
0i[371459239|dbj|GAB28104.1|_Clp_protease_ ATP-binding_subunit_CIpA_Acetobacter_pasteurianus_NBRC_101655
64 0i|329113270|ref|ZP_08242053.1|_Chaperone_protein_ClpB_Acetobacter_pomorum_DMO001
0i|258543559|ref|YP_003188992.1|_Clp_protease_ ATP-binding_subunit_CIpA_Acetobacter_pasteurianus_IFO_3283-01
52 0i[296114398|ref|ZP_06833052.1|_ATPase_AAA-2_domain_protein_Gluconacetobacter_hansenii_ATCC_23769
0i|349687333|ref|ZP_08898475.1|_Clp_protease_ ATP-hinding_subunit_Gluconacetobacter_oboediens_174Bp2

71 9i[330991200|ref|ZP_08315152.1|_Chaperone_protein_ClpB_Gluconacetobacter_sp._SXCC-1

72

87

641i|347761158|ref| YP_004868719.1|_unnamed_protein_product_Gluconacetobacter_xylinus_NBRC_3288
CAHE_0221_protein_of_unknown_function_Cardinium_hertigii_cEperl

100 [~ gi|338533940|ref| YP_004667274.1|_clpX_gene_product_Myxococcus_fulvus_HW-1
100 F 0i|108762916|ref|YP_630960.1|_ATP-dependent_protease_ATP-hinding_subunit_ClpX_Myxococcus_xanthus_DK_1622
gi|115379797|ref|ZP_01466867.1|_ATP-dependent_Clp_protease_ ATP-binding_subunit_ClpX_Stigmatella_aurantiaca_ DW4/3-1

[ gil86159007|ref|YP_465792.1|_ATP-dependent_protease_ATP-binding_subunit_ClpX_Anaeromyxobacter_dehalogenans_2CP-C

100 |  9i]220916470|refYP_002491774.1|_ATP-dependent_protease_ ATP-binding_subunit_ClpX_Anaeromyxobacter_dehalogenans_2CP-1

99

99 1gi|197121674|reflYP_002133625.1|_ATP-dependent_protease_ATP-binding_subunit_ClpX_Anaeromyxobacter_sp._K
100

gi[310830518|ref|YP_003965619.1|_ATP-dependent_Clp_protease_ATP-binding_subunit_clpX_Paenibacillus_polymyxa_SC2
0i|313905069|ref|ZP_07838439.1|_ATP-dependent_Clp_protease_ATP-binding_subunit_ClpX_Eubacterium_cellulosolvens_6
0i[291548471|emb|CBL21579.1|_endopeptidase_Clp_ATP-binding_regulatory_subunit_(clpX)_Ruminococcus_sp._SR1/5
0i[291523502|emb|CBK81795.1|_endopeptidase_Clp_ATP-binding_regulatory_subunit_(clpX)_Coprococcus_catus_GD/7
gi[336425246|ref|ZP_08605270.1|_ATP-dependent_Clp_protease_ATP-binding_subunit_ClpX_Lachnospiraceae_bacterium_3_1_57FAA_CT1
0i|238917542|ref|YP_002931059.1|_ATP-dependent_protease_ATP-hinding_subunit_ClpX_Eubacterium_eligens_ATCC_27750
gi|317473075|reflZP_07932374.1|_ATP-dependent_Clp_protease_Anaerostipes_sp._3_2_56FAA

99

0i|229826183|ref|ZP_04452252.1|_hypothetical_protein_GCWU000182_01555_Abiotrophia_defectiva ATCC_49176
gi|373468635|ref|ZP_09559880.1|_ATP-dependent_Clp_protease_ATP-binding_subunit_ClpX_Lachnospiraceae_bacterium_oral_taxon_082_str._F0431
gi|315650538|ref|ZP_07903604.1|_ATP-dependent_Clp_protease_ATP-binding_subunit_Eubacterium_saburreum_DSM_3986
0i[331003244|ref|ZP_08326751.1|_ATP-dependent_Clp_protease_Lachnospiraceae_oral_taxon_107_str._F0167
100 |9i[295090911|emb|CBK77018.1|_endopeptidase_Clp_ATP-binding_regulatory_subunit_(clpX)_Clostridium_cf._saccharolyticum_K10
gi|283795999|ref|ZP_06345152.1|_ATP-dependent_Clp_protease_ATP-binding_subunit_ClpX_Clostridium_sp._M62/1
gi[358062113|ref|ZP_09148762.1|_ATP-dependent_Clp_protease_ATP-binding_subunit_ClpX_Clostridium_hathewayi WAL-18680
0i|355681936|ref|ZP_09062224.1|_ATP-dependent_Clp_protease_ATP-binding_subunit_ClpX_Clostridium_citroniae_ WAL-17108
0i|160939984|ref|ZP_02087330.1|_hypothetical_protein_CLOBOL_04874_Clostridium_bolteae_ ATCC_BAA-613
0i[357054978|reflZP_09116056.1|_ATP-dependent_Clp_protease_Clostridium_clostridioforme_2_1_49FAA

100 gi|146422740|ref|XP_001487305.1|_hypothetical_protein PGUG_00682_Meyerozyma_guilliermondii_ATCC_6260 -



97 19i|302308505|ref|NP_985429.2|_AFL121Wp_Ashbya_gossypii_ATCC_10895

gi|241953439|ref|XP_002419441.1|_mitochondrial_ATP-dependent_protease_putative_Candida_dubliniensis_CD36
gi|150865406|ref| XP_001384609.2|_hypothetical_protein_PICST_45980_Scheffersomyces_stipitis_CBS_6054
0i|190344826|gb|EDK36584.2|_hypothetical_protein_PGUG_00682_Meyerozyma_guilliermondii_ATCC_6260
84 L gi|146422740|ref|XP_001487305.1|_hypothetical_protein_PGUG_00682_Meyerozyma_guilliermondii_ATCC_6260
0i|294659268|ref|XP_461623.2|_DEHA2G01892p_Debaryomyces_hansenii_CBS767
0i|345471147|dbj|BAK72597.1|_ATP-dependent_protease_Arcobacter_sp._L
i84490116ref|YP_448348.1|_ATP-dependent_protease_La_Methanosphaera_stadtmanae_DSM_3091
0i[333987803|ref|YP_004520410.1|_anti-sigma_H_sporulation_factor_LonB_Methanobacterium_sp._SWAN-1
gi|328698633|ref|XP_001947707.2|_PREDICTED:_lon_protease_homolog_2_peroxisomal-like_Acyrthosiphon_pisum
30 0i[145476423|ref|XP_001424234.1|_hypothetical_protein_Paramecium_tetraurelia_strain_d4-2

31

85

7

0i|340504263|gb|EGR30721.1|_hypothetical_protein_IMG5_124880_Ichthyophthirius_multifiliis
gil351730268|ref|ZP_08947959.1|_AAA_ATPase_central_domain-containing_protein_Acidovorax_radicis_N35
g9 || 01l365092380]ref|ZP_09329528.1|_ AAA_ATPase_central_domain-containing_protein_Acidovorax_sp._NO-1
0i[330823521|ref|YP_004386824.1|_AAA_ATPase_central_domain-containing_protein_Alicycliphilus_denitrificans_K601
99 19i|319761650|ref| YP_004125587.1|_ATPase_ AAA_Alicycliphilus_denitrificans_BC
0i|371459239|dbj|GAB28104.1|_Clp_protease_ATP-binding_subunit_CIpA_Acetobacter_pasteurianus_NBRC_101655
gi|329113270|ref|ZP_08242053.1|_Chaperone_protein_ClpB_Acetobacter_pomorum_DMO001
gi|258543559|ref|YP_003188992.1|_Clp_protease_ATP-binding_subunit_CIpA_Acetobacter_pasteurianus_IFO_3283-01

64

% gi|58040010|ref|YP_191974.1|_unnamed_protein_product_Gluconobacter_oxydans_621H

gi[340778167|ref|ZP_08698110.1|_Clp_protease_ATP-binding_subunit_CIpA_Acetobacter_aceti NBRC_14818
15 | 1 0i[349687333|ref|ZP_08898475.1|_Clp_protease_ATP-binding_subunit_Gluconacetobacter_oboediens_174Bp2
% 0i[296114398|ref|ZP_06833052.1|_ATPase_AAA-2_domain_protein_Gluconacetobacter_hansenii_ ATCC_23769
6 gi[330991200|ref|ZP_08315152.1|_Chaperone_protein_ClpB_Gluconacetobacter_sp._SXCC-1
gi[347761158|ref|YP_004868719.1|_unnamed_protein_product_Gluconacetobacter_xylinus_NBRC_3288

1

CAHE_0221_protein_of_unknown_function_Cardinium_hertigii_cEperl
43 1 0i[338533940|ref| YP_004667274.1|_clpX_gene_product_Myxococcus_fulvus_HW-1
i[‘— 0i|115379797|ref|ZP_01466867.1|_ATP-dependent_Clp_protease_ATP-binding_subunit_ClpX_Stigmatella_aurantiaca_DWA4/3-1
90 0i|108762916|ref|YP_630960.1|_ATP-dependent_protease_ATP-binding_subunit_ClpX_Myxococcus_xanthus_DK_1622
0i[86159007|ref|YP_465792.1|_ATP-dependent_protease_ATP-binding_subunit_ClpX_Anaeromyxobacter_dehalogenans_2CP-C
9 {

3 [ 9i|220916470|ref|YP_002491774.1|_ATP-dependent_protease_ATP-binding_subunit_ClpX_Anaeromyxobacter_dehalogenans_2CP-1
671i[197121674|reflYP_002133625.1_ATP-dependent_protease_ATP-binding_subunit_CIpX_Anaeromyxobacter_sp._K

90
0i|229826183|ref|ZP_04452252.1|_hypothetical_protein_GCWU000182_01555_Abiotrophia_defectiva ATCC_49176

0i|313905069|ref|ZP_07838439.1|_ATP-dependent_Clp_protease_ ATP-binding_subunit_ClpX_Eubacterium_cellulosolvens_6
0i[291548471|emb|CBL21579.1|_endopeptidase_Clp_ATP-binding_regulatory_subunit_(clpX)_Ruminococcus_sp._SR1/5
0i[238917542|ref|YP_002931059.1|_ATP-dependent_protease_ATP-binding_subunit_ClpX_Eubacterium_eligens_ATCC_27750
gi|317473075|ref|ZP_07932374.1|_ATP-dependent_Clp_protease_Anaerostipes_sp._3_2_56FAA
0i|291523502|emb|CBK81795.1|_endopeptidase_Clp_ATP-binding_regulatory_subunit_(clpX)_Coprococcus_catus_GD/7
0i|336425246|ref|ZP_08605270.1|_ATP-dependent_Clp_protease_ATP-binding_subunit_ClpX_Lachnospiraceae_bacterium_3_1_57FAA_CT1
gi|160939984|ref|ZP_02087330.1|_hypothetical_protein_CLOBOL_04874_Clostridium_bolteae_ ATCC_BAA-613
gi[357054978|ref|ZP_09116056.1|_ATP-dependent_Clp_protease_Clostridium_clostridioforme_2_1_49FAA
0i|355681936|ref|ZP_09062224.1|_ATP-dependent_Clp_protease_ ATP-binding_subunit_ClpX_Clostridium_citroniae_ WAL-17108
0i[358062113|ref|ZP_09148762.1|_ATP-dependent_Clp_protease_ATP-binding_subunit_ClpX_Clostridium_hathewayi_WAL-18680

99 | 9i[295090911|emb|CBK77018.1|_endopeptidase_Clp_ATP-binding_regulatory_subunit_(clpX)_Clostridium_cf._saccharolyticum_K10
gi|283795999|ref|ZP_06345152.1|_ATP-dependent_Clp_protease_ATP-binding_subunit_ClpX_Clostridium_sp._M62/1
gi|310830518|ref|YP_003965619.1|_ATP-dependent_Clp_protease_ATP-binding_subunit_clpX_Paenibacillus_polymyxa_SC2
gi|331003244|ref|ZP_08326751.1|_ATP-dependent_Clp_protease_Lachnospiraceae_oral_taxon_107_str._F0167
0i[373468635|ref|ZP_09559880.1|_ATP-dependent_Clp_protease_ATP-binding_subunit_ClpX_Lachnospiraceae_bacterium_oral_taxon_082_str._F0431
83 L gi[315650538|ref|ZP_07903604.1|_ATP-dependent_Clp_protease_ATP-binding_subunit_Eubacterium_saburreum_DSM_3986

41

99

0.2

gi[74693117|sp|Q755E4.1|LONP2_ASHGO_RecName:_Full_Lon_protease_homolog_2_peroxisomal
0i[359378766|emb|CCE85025.1|_Piso0_004592_Millerozyma_farinosa_CBS_7064 CAH E 022 1 M L



0i|332086883|gh|EG192019.1|_non-canonical_purine_NTP_pyrophosphatase_rdgB/HAM1_family_Shigella_boydii_5216-82
% gi|260857087|ref|YP_003230978.1|_deoxyribonucleotide_triphosphate_pyrophosphatase_Escherichia_coli_026:H11_str._11368
o 0i|157155704]ref|YP_001464307.1|_deoxyribonucleotide_triphosphate_pyrophosphatase_Escherichia_coli_E24377A CAH E 0230 N\]
6| — gi|375319851|gh|[EHS65908.1|_dITP/XTP_pyrophosphatase_Escherichia_coli_0157:H43_str._T22 -
gi|345371873|gh|EGX03842.1|_non-canonical_purine_NTP_pyrophosphatase_rdgB/HAM1_family_Escherichia_coli_STEC_MHI813
219i[170679994|ref|YP_001745115.1|_putative_deoxyribonucleotide_triphosphate_pyrophosphatase_Escherichia_coli_SMS-3-5
2 rgi\323978751|gb\EGB73832A1|7rng/HAMljamilyiproteinipurineiNTPipyrophosphataseiEscherichiaﬁcolifTWlOSOQ
0i|331654466|ref|ZP_08355466.1|_non-canonical_purine_NTP_pyrophosphatase_RdgB/HAMZ1_family_Escherichia_coli_M718
5 {i|300928103\reﬂZP_07143648.1\_n0n-canonical_purine_NTP_pyrophosphatase_RdgB/HAMl_famiIy_Escherichia_coli_MS_187-l

N

3 | 0i|293449284|ref|ZP_06663705.1|_rdgB/HAMZ_family_non-canonical_purine_NTP_pyrophosphatase_Escherichia_coli_B088

61— gi|218701664]ref| YP_002409293.1|_putative_deoxyribonucleotide_triphosphate_pyrophosphatase_Escherichia_coli_IAl39

5 — gi|218550201|ref|YP_002383992.1|_deoxyribonucleotide_triphosphate_pyrophosphatase_Escherichia_fergusonii_ATCC_35469
0i|324115031|gh|EGC08996.1|_rdgB/HAM1_family_protein_purine_NTP_pyrophosphatase_Escherichia_fergusonii_B253

0 |9i[26249375|ref|NP_755415.1|_deoxyribonucleotide_triphosphate_pyrophosphatase_Escherichia_coli_CFT073
0i[254162864|ref|YP_003045972.1|_putative_deoxyribonucleotide_triphosphate_pyrophosphatase_Escherichia_coli_B_str._REL606
7 || 0i[331664537|ref|ZP_08365443.1|_non-canonical_purine_NTP_pyrophosphatase_RdgB/HAM1_family_Escherichia_coli_TA143
gi[300947685|ref|ZP_07161854.1|_non-canonical_purine_NTP_pyrophosphatase_RdgB/HAM1_family_Escherichia_coli_MS_116-1
85 | 0i[16130855|ref|NP_417429.1|_dITP/XTP_pyrophosphatase_Escherichia_coli_str._K-12_substr._MG1655

59— gi|170292256|pdb|2PYU|A_Chain_A_Structure_Of_The_E._Coli_Inosine_Triphosphate_Pyrophosphatase_Rgdb_In_Complex_With_lmp
Fi|24114209|ref|NP_708719A1|_yggV_gene_product_ShigelIa_flexneri_Za_stn_SOl

68

gi|74313511|ref|YP_311930.1|_deoxyribonucleotide_triphosphate_pyrophosphatase_Shigella_sonnei_Ss046
0i|332999701|gh|EGK19286.1|_non-canonical_purine_NTP_pyrophosphatase_rdgB/HAM1_family_Shigella_flexneri_VA-6
0i[15803493|ref|NP_289526.1|_yggV_gene_product_Escherichia_coli_0157:H7_str._EDL933
0i[320656643|gh|EFX24539.1|_dITP/XTP_pyrophosphatase_Escherichia_coli_O55:H7_str._3256-97_TW_07815
0i|168747554|ref|ZP_02772576.1|_non-canonical_purine_NTP_pyrophosphatase_RdgB/HAM1_family_Escherichia_coli_0157:H7_str._EC4113
gi|366159939|ref|ZP_09459801.1|_dITP/XTP_pyrophosphatase_Escherichia_sp._TW09308
gi|170765987|ref|ZP_02900798.1|_non-canonical_purine_NTP_pyrophosphatase_RdgB/HAM1_family_Escherichia_albertii_TW07627
0i|237729885|ref|ZP_04560366.1|_nucleoside_triphosphate_phosphohydrolase_Citrobacter_sp._30_2
0i|283788524|ref|YP_003368389.1|_unnamed_protein_product_Citrobacter_rodentium_ICC168
gi|376398844|gb|EHT11467.1|_nucleoside-triphosphatase_rdgB_Klebsiella_oxytoca_10-5250
gi[375257353]ref| YP_005016523.1|_unnamed_protein_product_Klebsiella_oxytoca_ KCTC_1686
0i|336247135|ref|YP_004590845.1|_unnamed_protein_product_Enterobacter_aerogenes_KCTC_2190
0i|376392720|gb|EHT05382.1|_nucleoside-triphosphatase_rdgB_Klebsiella_oxytoca_10-5246
gi|262042606|ref|ZP_06015762.1|_non-canonical_purine_NTP_pyrophosphatase_RdgB_Klebsiella_pneumoniae_subsp._rhinoscleromatis ATCC_13884
0i|152971906|reflYP_001337015.1|_yggV_gene_product_Klebsiella_pneumoniae_subsp._pneumoniae_ MGH_78578
0i|290511357|refiZP_06550726.1|_rdgB/HAM1_family_non-canonical_purine_NTP_pyrophosphatase_Klebsiella_sp._1_1_55
72 4i|206578648|ref| YP_002236594.1|_rdgB_gene_product_Klebsiella_pneumoniae_342
——0i|146312999|ref| YP_001178073.1|_deoxyribonucleotide_triphosphate_pyrophosphatase_Enterobacter_sp._638
——0i[365847855|ref|ZP_09388337.1|_non-canonical_purine_NTP_pyrophosphatase_RdgB/HAM1_family_Yokenella_regensburgei_ATCC_43003
34 0i|238786242|ref|ZP_04630188.1|_Nucleoside-triphosphatase_Yersinia_bercovieri ATCC_43970
W3l|reﬂYP_OOlOO7GO3.l\_pulative_deoxyribonucleolide_triphosphate_pyrophosphatase_Yersinia_enterocoIilica_subsp._enterocolitica_SOSl
48

gi|238752327|ref|ZP_04613806.1|_Nucleoside-triphosphatase_Yersinia_rohdei_ATCC_43380

16

45

26
98

81

49 i gi|253990757|ref|YP_003042113.1|_deoxyribonucleotide_triphosphate_pyrophosphatase_Photorhabdus_asymbiotica_subsp._asymbiotica ATCC_43949
100 gi|37525145|ref[NP_928489.1|_deoxyribonucleotide_triphosphate_pyrophosphatase_Photorhabdus_luminescens_subsp._laumondii_TTO1
99 O 0i[290476323|ref| YP_003469227.1|_unnamed_protein_product_Xenorhabdus_bovienii_SS-2004

ol — gi[300723970|ref|YP_003713284.1|_unnamed_protein_product_Xenorhabdus_nematophila_ATCC_19061
0i|183596317|ref|ZP_02958345.1|_hypothetical_protein_PROSTU_00052_Providencia_stuartii_ ATCC_25827
0i[261346266|ref|ZP_05973910.1|_non-canonical_purine_NTP_pyrophosphatase_RdgB/HAM1_family_Providencia_rustigianii_DSM_4541
0i[212709352|ref|ZP_03317480.1|_hypothetical_protein_PROVALCAL_00388_Providencia_alcalifaciens_DSM_30120

CAHE_0230|yggV_dITP/XTP_pyrophosphatase_Cardinium_hertigii_cEperl

0i[284007796|emb|CBA73656.1|_hydrolase_Arsenophonus_nasoniae



gi|260857087|ref|YP_003230978.1|_deoxyribonucleotide_triphosphate_pyrophosphatase_Escherichia_coli_026:H11_str._11368
51| gi[375319851/gb|EHS65908.1]_dITP/XTP_pyrophosphatase_Escherichia_coli_O157:H43_str._T22 C A H E O 2 3 O M L
0i[332086883|gb|EG192019.1|_non-canonical_purine_NTP_pyrophosphatase_rdgB/HAMZ1_family_Shigella_boydii_5216-82 —
0i|157155704]ref|YP_001464307.1|_deoxyribonucleotide_triphosphate_pyrophosphatase_Escherichia_coli_E24377A
- 0i[345371873|gb|EGX03842.1|_non-canonical_purine_NTP_pyrophosphatase_rdgB/HAM1_family_Escherichia_coli_STEC_MHI813
gi[170679994|ref|YP_001745115.1|_putative_deoxyribonucleotide_triphosphate_pyrophosphatase_Escherichia_coli_SMS-3-5
— 0i[323978751|gh|[EGB73832.1|_rdgB/HAM1_family_protein_purine_NTP_pyrophosphatase_Escherichia_coli_TW10509
I~ 0i|331654466|ref|ZP_08355466.1|_non-canonical_purine_NTP_pyrophosphatase_RdgB/HAMZ1_family_Escherichia_coli_M718
0i|300928103)|ref|ZP_07143648.1|_non-canonical_purine_NTP_pyrophosphatase_RdgB/HAMZ1_family_Escherichia_coli_MS_187-1
’J‘;gi\293449284|ref|ZP_066637O5.1|_rng/HAM 1_family_non-canonical_purine_NTP_pyrophosphatase_Escherichia_coli_B088
0i[218701664|ref|YP_002409293.1|_putative_deoxyribonucleotide_triphosphate_pyrophosphatase_Escherichia_coli_IAI39
{ 0i[218550201|ref| YP_002383992.1|_deoxyribonucleotide_triphosphate_pyrophosphatase_Escherichia_fergusonii_ATCC_35469
0i|324115031|gb|EGC08996.1|_rdgB/HAM1_family_protein_purine_NTP_pyrophosphatase_Escherichia_fergusonii_B253
gi|16130855|ref[NP_417429.1|_dITP/XTP_pyrophosphatase_Escherichia_coli_str._K-12_substr._MG1655
0i|170292256|pdb|2PYU|A_Chain_A_Structure_Of_The_E._Coli_Inosine_Triphosphate_Pyrophosphatase_Rgdb_In_Complex_With_Imp
0i[300947685|ref|ZP_07161854.1|_non-canonical_purine_NTP_pyrophosphatase_RdgB/HAM1_family_Escherichia_coli_MS_116-1
0i|331664537|ref|ZP_08365443.1|_non-canonical_purine_NTP_pyrophosphatase_RdgB/HAM1_family_Escherichia_coli_TA143
0i|26249375|ref[NP_755415.1|_deoxyribonucleotide_triphosphate_pyrophosphatase_Escherichia_coli_CFT073
0i[254162864|ref|YP_003045972.1|_putative_deoxyribonucleotide_triphosphate_pyrophosphatase_Escherichia_coli_B_str._REL606
gi[24114209|ref|NP_708719.1|_yggV_gene_product_Shigella_flexneri_2a_str._301
gi|74313511|ref|YP_311930.1|_deoxyribonucleotide_triphosphate_pyrophosphatase_Shigella_sonnei_Ss046
0i|332999701|gh|EGK19286.1|_non-canonical_purine_NTP_pyrophosphatase_rdgB/HAM1_family_Shigella_flexneri_VA-6
0i|15803493|reflNP_289526.1|_yggV_gene_product_Escherichia_coli_0157:H7_str._EDL933
I- 0i|320656643|gb|EFX24539.1|_dITP/XTP_pyrophosphatase_Escherichia_coli_055:H7_str._3256-97_TW_07815
- gi|168747554|ref|ZP_02772576.1|_non-canonical_purine_NTP_pyrophosphatase_RdgB/HAM1_family_Escherichia_coli_O157:H7_str._EC4113
— gi|366159939|ref|ZP_09459801.1|_dITP/XTP_pyrophosphatase_Escherichia_sp._TW09308
— gi|170765987|ref|ZP_02900798.1|_non-canonical_purine_NTP_pyrophosphatase_RdgB/HAM1_family_Escherichia_albertii_TW07627

57

16

36

95

42

2 0i|365847855|ref|ZP_09388337.1|_non-canonical_purine_NTP_pyrophosphatase_RdgB/HAM1_family_Yokenella_regensburgei_ATCC_43003
56 gi|146312999|ref|YP_001178073.1|_deoxyribonucleotide_triphosphate_pyrophosphatase_Enterobacter_sp._638
o7 _Lgimﬂz9885|ref|ZP704560366. 1|_nucleoside_triphosphate_phosphohydrolase_Citrobacter_sp._30_2
67 i|283788524|ref|YP_003368389.1|_unnamed_protein_product_Citrobacter_rodentium_ICC168

100 [ 0i|376398844|gb|EHT11467.1|_nucleoside-triphosphatase_rdgB_Klebsiella_oxytoca_10-5250
gi|375257353|ref| YP_005016523.1|_unnamed_protein_product_Klebsiella_oxytoca_ KCTC_1686
0i|336247135|ref|YP_004590845.1|_unnamed_protein_product_Enterobacter_aerogenes_KCTC_2190
0i|376392720|gb|EHT05382.1|_nucleoside-triphosphatase_rdgB_Klebsiella_oxytoca_10-5246
0i|262042606|ref|ZP_06015762.1|_non-canonical_purine_NTP_pyrophosphatase_RdgB_Klebsiella_pneumoniae_subsp._rhinoscleromatis_ ATCC_13884
gi[152971906|ref|YP_001337015.1|_yggV_gene_product_Klebsiella_pneumoniae_subsp._pneumoniae_MGH_78578
0i[290511357|ref|ZP_06550726.1|_rdgB/HAM1_family_non-canonical_purine_NTP_pyrophosphatase_Klebsiella_sp._1_1_55
701 gi|206578648|ref|YP_002236594.1|_rdgB_gene_product_Klebsiella_pneumoniae_342
49 gi|238786242|ref|ZP_04630188.1|_Nucleoside-triphosphatase_Yersinia_bercovieri ATCC_43970
[ 4100@3443631|ref1YP_001007603.1|_putative_deoxyribonucleotide_triphosphate_pyrophosphatase_Yersinia_emerocoIitica_subsp._enterocolitica_BUBl
45 gi|238752327|ref|ZP_04613806.1|_Nucleoside-triphosphatase_Yersinia_rohdei_ATCC_43380
0i[290476323|ref|YP_003469227.1|_unnamed_protein_product_Xenorhabdus_bovienii_SS-2004
99{ gi[300723970|ref|YP_003713284.1|_unnamed_protein_product_Xenorhabdus_nematophila_ATCC_19061
{ 0i|253990757|ref|YP_003042113.1|_deoxyribonucleotide_triphosphate_pyrophosphatase_Photorhabdus_asymbiotica_subsp._asymbiotica ATCC_43949

99 gi|37525145|ref|NP_928489.1|_deoxyribonucleotide_triphosphate_pyrophosphatase_Photorhabdus_luminescens_subsp._laumondii_TTO1
0i|183596317|refiZP_02958345.1|_hypothetical_protein PROSTU_00052_Providencia_stuartii ATCC_25827

84 39

100 gi|261346266(ref|ZP_05973910.1|_non-canonical_purine_NTP_pyrophosphatase_RdgB/HAM1_family_Providencia_rustigianii_DSM_4541
72 0i[212709352|ref|ZP_03317480.1|_hypothetical_protein_PROVALCAL_00388_Providencia_alcalifaciens_DSM_30120
CAHE_0230|yggV_dITP/XTP_pyrophosphatase_Cardinium_hertigii_cEperl
100 0i[284007796/emb|CBA73656.1|_hydrolase_Arsenophonus_nasoniae




gi|149200958|ref|ZP_01877933.1|_rhodanese-like_domain_protein_Roseovarius_sp._TM1035
0i[85704400|ref|ZP_01035502.1|_rhodanese-like_domain_protein_Roseovarius_sp._217 C A H E O 2 3 2 N J
gi|372281492|ref|ZP_09517528.1|_rhodanese-like_domain-containing_protein_Oceanicola_sp._S124 —
i|84501485|ref|ZP_00999690.1|_rhodanese-like_domain_protein_Oceanicola_batsensis_ HTCC2597
gi260429119|ref|ZP_05783096.1|_conserved_hypothetical_protein_Citreicella_sp._SE45
12 0i|114764048|refiZP_01443287.1|_rhodanese-like_domain_protein_Pelagibaca_bermudensis_ HTCC2601
gi|110677965|ref|YP_680972.1|_unnamed_protein_product_Roseobacter_denitrificans_OCh_114
0i|260432125|ref|ZP_05786096.1|_conserved_hypothetical_protein_Silicibacter_lacuscaerulensis_ITI-1157
78 0i[346991950|ref|ZP_08860022.1|_rhodanese-like_domain-containing_protein_Ruegeria_sp._TW15
0i|83950840|ref|ZP_00959573.1|_rhodanese-like_domain_protein_Roseovarius_nubinhibens_ISM
0i|254450692|ref|ZP_05064129.1|_rhodanese_domain_protein_Octadecabacter_antarcticus_238
gi|255264674|ref|ZP_05344016.1|_conserved_hypothetical_protein_Thalassiobium_sp._R2A62
0i[89069926|ref|ZP_01157259.1|_rhodanese-like_domain_protein_Oceanicola_granulosus_HTCC2516

75

gi|310817260|ref|YP_003965224.1|_rhodanese-like_domain-containing_protein_Ketogulonicigenium_vulgare_Y25
gi[254461360|ref|ZP_05074776.1|_rhodanese_domain_protein_Rhodobacterales_bacterium_HTCC2083
gi|114769608|ref|ZP_01447218.1|_rhodanese-like_domain_protein_alpha_proteobacterium_HTCC2255

0i|297184058|gb|ADI120178.1|_predicted_sulfurtransferase_uncultured_alpha_proteobacterium_EB080_L06A09
0i[114570227|ref|YP_756907.1|_unnamed_protein_product_Maricaulis_maris_MCS10
0i[116253903|ref| YP_769741.1|_unnamed_protein_product_Rhizobium_leguminosarum_bv._viciae_3841

39

— 0i|153011570|reflYP_001372784.1|_unnamed_protein_product_Ochrobactrum_anthropi_ ATCC_49188

[ 0i|265985712|ref|ZP_06098447.1|_conserved_hypothetical_protein_Brucella_sp._83/13

gi|306841134|ref|ZP_07473851.1|_rhodanese_family_protein_Brucella_sp._BO2

100 |— gi|306845468|ref|ZP_07478041.1|_rhodanese_family_protein_Brucella_sp._BO1

+ gi|161620174|ref|YP_001594060.1|_rhodanese_family_protein_Brucella_canis_ATCC_23365
0i|23499851|ref[NP_699291.1|_unnamed_protein_product_Brucella_suis_1330
i[294853114|ref|ZP_06793786.1|_UPF0176_protein_Brucella_sp._NVSL_07-0026

{ 0i[163844284|ref|YP_001621939.1|_hypothetical_protein_BSUIS_B0091_Brucella_suis_ ATCC_23445

0i|225628566|ref|ZP_03786600.1|_rhodanese_family_protein_Brucella_ceti_str._Cudo

. 0i|256014881|ref|YP_003104890.1|_rhodanese_family_protein_Brucella_microti_CCM_4915

100

IS
Bo

o
Lo

|

0i|148558612|ref|YP_001257161.1|_unnamed_protein_product_Brucella_ovis_ATCC_25840
il83269039)ref|YP_418330.1|_rhodanese-like_protein_Brucella_melitensis_biovar_Abortus_2308
gi[297250011|ref|ZP_06933712.1|_conserved_hypothetical_protein_Brucella_abortus_bv._5_str._B3196
gi[17988351|ref|NP_540984.1|_rhodanese-related_sulfurtransferase_Brucella_melitensis_bv._1_str._16M

62 0i[349744254|gb| AEQ09796.1|_rhodanese-like_protein_Brucella_melitensis_NI
gi|62317045|ref|YP_222898.1|_unnamed_protein_product_Brucella_abortus_bv._1_str._9-941
gi|260762785|ref|ZP_05875117.1|_rhodanese_domain-containing_protein_Brucella_abortus_bv._2_str._86/8/59
gi|260882899|ref|ZP_05894513.1|_conserved_hypothetical_protein_Brucella_abortus_bv._9_str._C68
0i|344923280|ref|ZP_08776741.1|_Rhodanese_domain-containing_protein_Candidatus_Odyssella_thessalonicensis_L13

55
i 0i[329894341|ref|ZP_08270211.1|_Rhodanese-like_domain_protein_gamma_proteobacterium_IMCC3088

0i[254481337|ref|ZP_05094582.1|_rhodanese-like_domain_protein_marine_gamma_proteobacterium_HTCC2148

0i|253996229|ref|YP_003048293.1|_rhodanese_domain-containing_protein_Methylotenera_mobilis_JLW8
0i|313202034|ref|YP_004040692.1|_rhodanese_domain-containing_protein_Methylovorus_sp._MP688

0i[374619712|ref|ZP_09692246.1|_putative_sulfurtransferase_gamma_proteobacterium_HIMB55
m gi[354565635|ref|ZP_08984809.1|_UPF0176_protein_yceA_Fischerella_sp._JSC-11
% 0i|254422328|ref|ZP_05036046.1|_rhodanese-like_domain_protein_Synechococcus_sp._PCC_7335
Gﬁ | 0i|354554699|ref|ZP_08974003.1|_UPF0176_protein_yceA_Cyanothece_sp._ATCC_51472
1001 gi|172036895|ref|YP_001803396.1|_hypothetical_protein_cce_1980_Cyanothece_sp._ATCC_51142
gi[304392996|ref|ZP_07374927.1|_conserved_hypothetical_protein_Ahrensia_sp._R2A130
0i|357386718|ref|YP_004901442.1|_unnamed_protein_product_Pelagibacterium_halotolerans_B2

CAHE_0232_conserved_protein_of_unknown_function_Cardinium_hertigii_cEperl
0i[347757282|ref| YP_004864844.1|_rhodanese-like_domain-containing_protein_Micavibrio_aeruginosavorus_ARL-13

0.05
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0i|260429119|ref|ZP_05783096.1|_conserved_hypothetical_protein_Citreicella_sp._SE45
0i|114764048|ref|ZP_01443287.1|_rhodanese-like_domain_protein_Pelagibaca_bermudensis_ HTCC2601

i|84501485|ref|ZP_00999690.1|_rhodanese-like_domain_protein_Oceanicola_batsensis_ HTCC2597
0i[83950840|ref|ZP_00959573.1|_rhodanese-like_domain_protein_Roseovarius_nubinhibens_ISM
0i|149200958|refiZP_01877933.1|_rhodanese-like_domain_protein_Roseovarius_sp._TM1035
0i[85704400|ref|ZP_01035502.1|_rhodanese-like_domain_protein_Roseovarius_sp._217
0i[260432125|ref|ZP_05786096.1|_conserved_hypothetical_protein_Silicibacter_lacuscaerulensis_ITI-1157

100

0i|346991950|ref|ZP_08860022.1|_rhodanese-like_domain-containing_protein_Ruegeria_sp._TW15
0i[110677965|ref|YP_680972.1|_unnamed_protein_product_Roseobacter_denitrificans_OCh_114
0i[254450692|ref|ZP_05064129.1|_rhodanese_domain_protein_Octadecabacter_antarcticus_238
0i|255264674|ref|ZP_05344016.1|_conserved_hypothetical_protein_Thalassiobium_sp._R2A62
0i|89069926|ref|ZP_01157259.1|_rhodanese-like_domain_protein_Oceanicola_granulosus_HTCC2516
gi[254461360|ref|ZP_05074776.1|_rhodanese_domain_protein_Rhodobacterales_bacterium_HTCC2083
gi|310817260|ref|YP_003965224.1|_rhodanese-like_domain-containing_protein_Ketogulonicigenium_vulgare_Y25

0i|114769608|ref|ZP_01447218.1|_rhodanese-like_domain_protein_alpha_proteobacterium_HTCC2255
100 L

91

54

23 gi[297184058|gb|AD120178.1|_predicted_sulfurtransferase_uncultured_alpha_proteobacterium_EB080_L06A09

0i|114570227|ref|YP_756907.1|_unnamed_protein_product_Maricaulis_maris_MCS10
0i|116253903|reflYP_769741.1|_unnamed_protein_product_Rhizobium_leguminosarum_bv._viciae_3841
100 | 0i[354554699|ref|ZP_08974003.1|_UPF0176_protein_yceA_Cyanothece_sp._ATCC_51472
40 gi|172036895|ref|YP_001803396.1|_hypothetical_protein_cce_1980_Cyanothece_sp._ATCC_51142
84 0i|354565635|ref|ZP_08984809.1|_UPF0176_protein_yceA_Fischerella_sp._JSC-11
0i[254422328|ref|ZP_05036046.1|_rhodanese-like_domain_protein_Synechococcus_sp._PCC_7335

67

0i[344923280|ref|ZP_08776741.1|_Rhodanese_domain-containing_protein_Candidatus_Odyssella_thessalonicensis_L13

0i[313202034|ref|YP_004040692.1|_rhodanese_domain-containing_protein_Methylovorus_sp._MP688
0i|253996229|ref|YP_003048293.1|_rhodanese_domain-containing_protein_Methylotenera_mobilis_JLW8

gi|374619712|ref|ZP_09692246.1|_putative_sulfurtransferase_gamma_proteobacterium_HIMB55
0i|329894341|ref|ZP_08270211.1|_Rhodanese-like_domain_protein_gamma_proteobacterium_IMCC3088

87 0i[254481337|ref|ZP_05094582.1|_rhodanese-like_domain_protein_marine_gamma_proteobacterium_HTCC2148

66 CAHE_0232_conserved_protein_of_unknown_function_Cardinium_hertigii_cEperl

gi|347757282|ref| YP_004864844.1|_rhodanese-like_domain-containing_protein_Micavibrio_aeruginosavorus_ARL-13
f gi[357386718|ref|YP_004901442.1|_unnamed_protein_product_Pelagibacterium_halotolerans_B2
39 gi|304392996|ref|ZP_07374927.1|_conserved_hypothetical_protein_Ahrensia_sp._R2A130

0i|153011570|refiYP_001372784.1|_unnamed_protein_product_Ochrobactrum_anthropi_ATCC_49188
0i|306841134|refiZP_07473851.1|_rhodanese_family_protein_Brucella_sp._BO2
F 0i|265985712|ref|ZP_06098447.1|_conserved_hypothetical_protein_Brucella_sp._83/13
r 0i[306845468|ref|ZP_07478041.1|_rhodanese_family_protein_Brucella_sp._BO1
i|225628566|ref|ZP_03786600.1|_rhodanese_family_protein_Brucella_ceti_str._Cudo
df 0i]161620174|reflYP_001594060.1|_rhodanese_family_protein_Brucella_canis_ATCC_23365
0i[23499851|ref|NP_699291.1|_unnamed_protein_product_Brucella_suis_1330
0i|256014881|ref|YP_003104890.1|_rhodanese_family_protein_Brucella_microti_CCM_4915
0i[294853114|ref|ZP_06793786.1|_UPF0176_protein_Brucella_sp._NVSL_07-0026
0i163844284|ref|YP_001621939.1|_hypothetical_protein_BSUIS_B0091_Brucella_suis_ ATCC_23445
i|148558612|ref|YP_001257161.1|_unnamed_protein_product_Brucella_ovis_ATCC_25840

100

<

7

o
< o

0i|83269039|ref| YP_418330.1|_rhodanese-like_protein_Brucella_melitensis_biovar_Abortus_2308
0i|297250011|refiZP_06933712.1|_conserved_hypothetical_protein_Brucella_abortus_bv._5_str._B3196
0i|17988351|ref[NP_540984.1|_rhodanese-related_sulfurtransferase_Brucella_melitensis_bv._1_str._16M

5 0i[349744254|gb|AEQ09796.1|_rhodanese-like_protein_Brucella_melitensis_NI
0i|62317045|ref|YP_222898.1|_unnamed_protein_product_Brucella_abortus_bv._1_str._9-941
0i[260762785|ref|ZP_05875117.1|_rhodanese_domain-containing_protein_Brucella_abortus_bv._2_str._86/8/59
0i[260882899|ref|ZP_05894513.1|_conserved_hypothetical_protein_Brucella_abortus_bv._9_str._C68

@

0.1

0i[372281492|ref|ZP_09517528.1|_rhodanese-like_domain-containing_protein_Oceanicola_sp._S124 CA H E 02 3 2 M L
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487 0i[296490538|gb|DAA32651.1|_aspartyl-tRNA_synthetase_cytoplasmic_Bos_taurus
36 0i[240849241|reflNP_001155359.1|_aspartyl-tRNA_synthetase_cytoplasmic_Ovis_aries
371 gi|311272131|ref|XP_003133314.1|_PREDICTED:_aspartyl-tRNA_synthetase_cytoplasmic-like_isoform_1_Sus_scrofa
31 [ 0i|73984263|ref| XP_848666.1|_PREDICTED:_aspartyl-tRNA_synthetase_cytoplasmic_isoform_2_Canis_lupus_familiaris
67 gi|149730553|ref|XP_001490073.1|_PREDICTED:_aspartyl-tRNA_synthetase_cytoplasmic_isoform_1_Equus_caballus
18 0i|344268108|ref|XP_003405905.1|_PREDICTED:_LOW_QUALITY_PROTEIN:_aspartyl-tRNA_synthetase_cytoplasmic-like_Loxodonta_africana
0i[291391498|ref|XP_002712168.1|_PREDICTED:_aspartyl-tRNA_synthetase_Oryctolagus_cuniculus
57& 0i|179102|gb|AAA35567.1|_aspartyl-tRNA_synthetase_Homo_sapiens
9999 0i|119632023|gb|EAX11618.1|_aspartyl-tRNA_synthetase_isoform_CRA_b_Homo_sapiens
—‘ 0i[351700325|gh|[EHB03244.1|_Aspartyl-tRNA_synthetase_cytoplasmic_Heterocephalus_glaber
71 gi|348586017|ref| XP_003478767.1|_PREDICTED:_aspartyl-tRNA_synthetase_cytoplasmic-like_Cavia_porcellus
gi|354471065|ref|XP_003497764.1|_PREDICTED:_aspartyl-tRNA_synthetase_cytoplasmic_Cricetulus_griseus
gi|16758642|ref|[NP_446251.1|_aspartate--tRNA_ligase_cytoplasmic_Rattus_norvegicus
0i|14250408|gb|AAH08638.1|_Aspartyl-tRNA_synthetase_Mus_musculus
g 0i[211065507|reflNP_803228.2|_aspartate--tRNA_ligase_cytoplasmic_isoform_1_Mus_musculus
100 99 | gi[74226918|dbj|BAE27102.1|_unnamed_protein_product_Mus_musculus
0i[26346400|dbj|BAC36851.1|_unnamed_protein_product_Mus_musculus
— 0i|148233149|ref|[NP_001080336.1|_aspartyl-tRNA_synthetase_Xenopus_laevis
gi|117606291|reflNP_001071079.1|_aspartyl-tRNA_synthetase_cytoplasmic_Danio_rerio
0i[340372781|ref{XP_003384922.1|_PREDICTED:_aspartyl-tRNA_synthetase_cytoplasmic-like_Amphimedon_queenslandica
0i|198418317|ref| XP_002125902.1|_PREDICTED:_similar_to_aspartyl-tRNA_synthetase_Ciona_intestinalis
gi[242006049|ref| XP_002423869.1|_aspartyl-tRNA_synthetase_putative_Pediculus_humanus_corporis
0i[156555455|ref| XP_001606085.1|_PREDICTED:_aspartyl-tRNA_synthetase_cytoplasmic-like_Nasonia_vitripennis
0i|339249123|ref|XP_003373549.1|_aspartate--tRNA_ligase_Trichinella_spiralis
gi|268573520|ref|XP_002641737.1|_C._briggsae_CBR-DRS-1_protein_Caenorhabditis_briggsae
0i|341877699|gb|EGT33634.1|_CBN-DARS-1_protein_Caenorhabditis_brenneri
0i|308501867|ref|XP_003113118.1|_CRE-DARS-1_protein_Caenorhabditis_remanei
0i|17551876|ref|[NP_499089.1|_aspartyl(D)_tRNA_Synthetase_family_member_(drs-1)_Caenorhabditis_elegans
gi|170589884|ref|XP_001899703.1|_Aspartyl-tRNA_synthetase_Brugia_malayi
0i[312090413|ref|XP_003146606.1|_aspartyl-tRNA_synthetase_Loa_loa
0i|324503201|gb|ADY41394.1|_Aspartyl-tRNA_synthetase_Ascaris_suum
100 ! 4i|324503664|gb|AD Y 41587.1|_Aspartyl-tRNA_synthetase_Ascaris_suum

97

79 91

0i|167536188|ref|XP_001749766.1|_hypothetical_protein_Monosiga_brevicollis_MX1

0i|328766451|gb|[EGF76505.1|_hypothetical_protein_ BATDEDRAFT_14798_Batrachochytrium_dendrobatidis_JAM81
0i|50551341|ref|XP_503144.1|_YALI0D22264p_Yarrowia_lipolytica

0i[255720006]ref|XP_002556283.1|_KLTHOH09394p_Lachancea_thermotolerans
0i|238879778|gb|EEQ43416.1|_aspartyl-tRNA_synthetase_Candida_albicans_WO-1
0i|380350414|emb|CCG20636.1|_Dps1-1_tRNA-Asp_synthetase_Candida_orthopsilosis_Co_90-125

100 * ¢i|354544965/emb|CCE41690.1|_hypothetical_protein_CPAR2_802400_Candida_parapsilosis

0i[325192924|emb|CCA27311.1|_aspartyltRNA_synthetase_putative_Albugo_laibachii_Nc14

0i|302828810|ref|XP_002945972.1|_hypothetical_protein VOLCADRAFT_72624_Volvox_carteri_f._nagariensis
0i|303284531|ref|XP_003061556.1|_predicted_protein_Micromonas_pusilla_CCMP1545
0i|145352373|ref|XP_001420524.1|_predicted_protein_Ostreococcus_lucimarinus_CCE9901

[ 0i[302802616|ref|XP_002983062.1|_hypothetical_protein SELMODRAFT_117697_Selaginella_moellendorffii

100l 0i|302764308|ref|XP_002965575.1|_hypothetical_protein SELMODRAFT_84215_Selaginella_moellendorffii

0i[224004380|ref| XP_002295841.1|_aspartate-tRNA_ligase_or_aspartyl tRNA_synthetase_Thalassiosira_pseudonana_CCMP1335
CAHE_0239_putative_aspartyl-tRNA_synthetase_cytoplasmic_Cardinium_hertigii_cEperl

0.1

100

0i|269859615|ref|XP_002649532.1|_aspartyl-tRNA_synthetase_Enterocytozoon_bieneusi_H348
gi[303389614|ref|XP_003073039.1|_aspartyl-tRNA_synthetase_Encephalitozoon_intestinalis_ ATCC_50506
100 0i[19074329]ref|INP_585835.1|_ASPARTYL_tRNA_SYNTHETASE_Encephalitozoon_cuniculi_GB-M1

89{gi\78045531\reﬂNP_001030257.1|_aspartate--tRNA_Iigase_cytopIasmic_Bos_taurus C Q HE 02 3 9 N J



gi|296490538|gb|DAA32651.1|_aspartyl-tRNA_synthetase_cytoplasmic_Bos_taurus
7 J[gi|78045531|ref|NP_OO1030257.1\_asp::1rtz:1te—-tRNA_Iigase_cymplasmic_Bos_taurus
9 0i[240849241|ref{INP_001155359.1|_aspartyl-tRNA_synthetase_cytoplasmic_Ovis_aries C A H E 02 3 9 M L
I gi[311272131|ref| XP_003133314.1|_PREDICTED:_aspartyl-tRNA_synthetase_cytoplasmic-like_isoform_1_Sus_scrofa -
i[73984263)|ref|XP_848666.1]_PREDICTED: _aspartyl-tRNA_synthetase_cytoplasmic_isoform_2_Canis_lupus_familiaris
0i|149730553|ref|XP_001490073.1|_PREDICTED:_aspartyl-tRNA_synthetase_cytoplasmic_isoform_1_Equus_caballus

- 0i|344268108|ref|XP_003405905.1|_PREDICTED:_LOW_QUALITY_PROTEIN:_aspartyl-tRNA_synthetase_cytoplasmic-like_Loxodonta_africana
Lgi\291391498|ref|XP7002712168.1\7PREDICTED:iaspartyI-tRNAﬁsynthetasefOryctoIagusfcuniculus
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0i|179102|gb|AAA35567.1|_aspartyl-tRNA_synthetase_Homo_sapiens
gi119632023|gh|EAX11618.1|_aspartyl-tRNA_synthetase_isoform_CRA_b_Homo_sapiens
7r 9i|351700325|gb|EHB03244.1|_Aspartyl-tRNA_synthetase_cytoplasmic_Heterocephalus_glaber
0i|348586017|ref|XP_003478767.1|_PREDICTED:_aspartyl-tRNA_synthetase_cytoplasmic-like_Cavia_porcellus
20|[ 9i354471065]|ref|XP_003497764.1|_PREDICTED:_aspartyl-tRNA_synthetase_cytoplasmic_Cricetulus_griseus
r gi|16758642|ref|[NP_446251.1|_aspartate--tRNA _ligase_cytoplasmic_Rattus_norvegicus
0i|14250408|gb|AAH08638.1|_Aspartyl-tRNA_synthetase_Mus_musculus
o4 0i211065507|ref[NP_803228.2|_aspartate--tRNA_ligase_cytoplasmic_isoform_1_Mus_musculus
97| gi|74226918|dbj|BAE27102.1|_unnamed_protein_product_Mus_musculus
gi|26346400|dbj|BAC36851.1|_unnamed_protein_product_Mus_musculus
— 0i|148233149|ref|NP_001080336.1|_aspartyl-tRNA_synthetase_Xenopus_laevis
gi|117606291|refiINP_001071079.1|_aspartyl-tRNA_synthetase_cytoplasmic_Danio_rerio
0i[242006049|ref| XP_002423869.1|_aspartyl-tRNA_synthetase_putative_Pediculus_humanus_corporis
gi|156555455|ref|XP_001606085.1|_PREDICTED:_aspartyl-tRNA_synthetase_cytoplasmic-like_Nasonia_vitripennis
0i|198418317|ref|XP_002125902.1|_PREDICTED:_similar_to_aspartyl-tRNA_synthetase_Ciona_intestinalis
0i|339249123|ref|XP_003373549.1|_aspartate--tRNA_ligase_Trichinella_spiralis
0i|268573520|ref|XP_002641737.1|_C._briggsae_CBR-DRS-1_protein_Caenorhabditis_briggsae
0i|341877699|gb|EGT33634.1]_CBN-DARS-1_protein_Caenorhabditis_brenneri
0i|308501867|ref|XP_003113118.1|_CRE-DARS-1_protein_Caenorhabditis_remanei
0i|17551876|ref[NP_499089.1|_aspartyl(D)_tRNA_Synthetase_family_member_(drs-1)_Caenorhabditis_elegans
gi|170589884|ref|XP_001899703.1|_Aspartyl-tRNA_synthetase_Brugia_malayi
0i[312090413|ref|XP_003146606.1|_aspartyl-tRNA_synthetase_Loa_loa
0i[324503201|gh|ADY41394.1|_Aspartyl-tRNA_synthetase_Ascaris_suum
100 ' gi|324503664|gb|ADY41587.1|_Aspartyl-tRNA_synthetase_Ascaris_suum
gi|340372781|ref|XP_003384922.1|_PREDICTED:_aspartyl-tRNA_synthetase_cytoplasmic-like_Amphimedon_gueenslandica
gi|167536188|ref|XP_001749766.1|_hypothetical_protein_Monosiga_brevicollis_MX1
2 #49 —0i|328766451|gb|[EGF76505.1|_hypothetical_protein BATDEDRAFT_14798_Batrachochytrium_dendrobatidis_JAM81
— gi|50551341|ref{XP_503144.1|_YALI0D22264p_Yarrowia_lipolytica
gi|255720006|ref|XP_002556283.1|_KLTHOH09394p_Lachancea_thermotolerans
3 0i[238879778|gh|[EEQ43416.1|_aspartyl-tRNA_synthetase_Candida_albicans_WO-1
7 100 0i[380350414|emb|CCG20636.1|_Dps1-1_tRNA-Asp_synthetase_Candida_orthopsilosis_Co_90-125
100 - gi|354544965|emb|CCE41690.1|_hypothetical_protein_CPAR2_802400_Candida_parapsilosis
0i[325192924|emb|CCA27311.1|_aspartyltRNA_synthetase_putative_Albugo_laibachii_Nc14
0i|302828810|ref|XP_002945972.1|_hypothetical_protein VOLCADRAFT_72624_Volvox_carteri_f._nagariensis
99 0i|303284531|ref|XP_003061556.1|_predicted_protein_Micromonas_pusilla_CCMP1545
{gi|l45352373\reﬂXP_001420524A1|_predicted_prolein_Ostreococcus_Iucimarinus_CCEQQOl
41 [ gi|302802616|ref|XP_002983062.1|_hypothetical_protein_SELMODRAFT_117697_Selaginella_moellendorffii
100  gi|302764308|ref] XP_002965575.1|_hypothetical_protein SELMODRAFT_84215_Selaginella_moellendorffii
0i|224004380|ref| XP_002295841.1|_aspartate-tRNA_ligase_or_aspartyl_tRNA_synthetase_Thalassiosira_pseudonana_CCMP1335
CAHE_0239_putative_aspartyl-tRNA_synthetase_cytoplasmic_Cardinium_hertigii_cEperl
0i[269859615|ref|XP_002649532.1|_aspartyl-tRNA_synthetase_Enterocytozoon_bieneusi_H348
gi|303389614|ref|XP_003073039.1|_aspartyl-tRNA_synthetase_Encephalitozoon_intestinalis_ATCC_50506
0i|19074329|ref[NP_585835.1|_ASPARTYL_tRNA_SYNTHETASE_Encephalitozoon_cuniculi_GB-M1
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0i|30909242|gb|AAP37053.1|_ischemia/reperfusion_inducible_protein_transcript_variant_1_Homo_sapiens
gi|55586836|ref| XP_513328.1|_PREDICTED:_yrdC_domain-containing_protein_mitochondrial_Pan_troglodytes
0i|332248384|ref|XP_003273344.1|_PREDICTED:_yrdC_domain-containing_protein_mitochondrial-like_Nomascus_leucogenys CAH E 02 74 N\]
0i|33339163|gb|AAQ14263.1|AF250397_1_dopamine_receptor_interacting_protein_3_partial_Homo_sapiens -
gi|73909159|gb|AAH67857.2|_YRDC_protein_Homo_sapiens
gi|58761510|refiINP_078916.3|_yrdC_domain-containing_protein_mitochondrial_precursor_Homo_sapiens
0i|114325403|gb|AAH08984.3|_YRDC_protein_Homo_sapiens
0i|344287230|ref|XP_003415357.1|_PREDICTED:_yrdC_domain-containing_protein_mitochondrial-like_Loxodonta_africana
0i|291408762|ref| XP_002720685.1|_PREDICTED:_ischemia/reperfusion_inducible_protein_Oryctolagus_cuniculus
0i[351714219|gb|EHB17138.1|_YrdC_domain-containing_protein_mitochondrial_Heterocephalus_glaber
0i[348552974|ref| XP_003462302.1|_PREDICTED:_yrdC_domain-containing_protein_mitochondrial-like_Cavia_porcellus
gi|149023911|gb|EDL80408.1|_ischemia/reperfusion_inducible_protein_Rattus_norvegicus
gi|56972134|gb|AAH88428.1|_Yrdc_protein_Rattus_norvegicus
gi|76781474|ref[NP_783194.2|_yrdC_domain-containing_protein_mitochondrial_precursor_Rattus_norvegicus
0i[334329214|ref|XP_001380961.2|_PREDICTED:_yrdC_domain-containing_protein_mitochondrial-like_Monodelphis_domestica
63| ————0i|327284453|ref| XP_003226952.1|_PREDICTED:_hypothetical_protein_LOC100555097_Anolis_carolinensis

100 [gi|50759736|ref|XP_4l7757.l|_PREDICTED:_yrdC_domain-containing_protein_mitochondriaI_GaIIus_gallus

0i[326933011|ref|XP_003212603.1|_PREDICTED:_yrdC_domain-containing_protein_mitochondrial-like_Meleagris_gallopavo
47 gi|62751448|refiINP_001015837.1|_yrdC_domain_containing_Xenopus_(Silurana)_tropicalis
gi|57032998|gb|AAH88928.1|_LOC496333_protein_partial_Xenopus_laevis
60 0ij49118602|gh|AAH73618.1|_LOC398509_protein_Xenopus_laevis
% 0i|351542198|ref{NP_001082498.2|_yrdC_domain_containing_Xenopus_laevis
0i[28278078|gh|AAH45238.1|_LOC398509_protein_partial_Xenopus_laevis
0i[348526097|ref| XP_003450557.1|_PREDICTED:_yrdC_domain-containing_protein_mitochondrial-like_Oreochromis_niloticus
499(7_':9i|225708092|gb|AC009892.1|_Hypothetical_protein_ywIC_Osmerus_mordax
” 0i|139949035|ref|NP_001077336.1|_yrdC_domain-containing_protein_mitochondrial_Danio_rerio
0i|340379066|ref| XP_003388048.1|_PREDICTED:_yrdC_domain-containing_protein_mitochondrial-like_Amphimedon_queenslandica
0i|321463246|gb|EFX74263.1|_hypothetical_protein_DAPPUDRAFT_215182_Daphnia_pulex
0i|156399845|ref|XP_001638711.1|_predicted_protein_Nematostella_vectensis
gi|72163602|ref XP_793502.1|_PREDICTED:_hypothetical_protein_Strongylocentrotus_purpuratus
0i|196005123|ref|XP_002112428.1|_hypothetical_protein TRIADDRAFT_25776_Trichoplax_adhaerens
CAHE_0274_conserved_protein_of_unknown_function_Cardinium_hertigii_cEperl
7 0i[241557718|ref|XP_002400036.1|_YrdC_domain-containing_protein_Ixodes_scapularis
100 0i|346472809|gb|AEO36249.1|_hypothetical_protein_Amblyomma_maculatum

100 L 4i|346466673|gh| AEO33181.1|_hypothetical_protein_Amblyomma_maculatum
0i|326431169|gh|EGD76739.1|_yrdC_domain-containing_protein_Salpingoeca_sp._ATCC_50818
100 | 0i|189233999|ref|XP_001811736.1|_PREDICTED:_similar_to_CG33786_CG33786-PA_partial_Tribolium_castaneum
‘ gi[270015172|gb|EFA11620.1|_hypothetical_protein_TcasGA2_TC030645_Tribolium_castaneum
gi|350407281|ref|XP_003488043.1|_PREDICTED:_yrdC_domain-containing_protein_mitochondrial-like_Bombus_impatiens
0i[322799894|gb|EFZ21035.1|_hypothetical_protein_SINV_05462_Solenopsis_invicta
0i[242011385|ref| XP_002426431.1|_conserved_hypothetical_protein_Pediculus_humanus_corporis

98 gi|157118653|ref|XP_001659198.1|_hypothetical_protein_AaeL_AAEL001412_Aedes_aegypti
498’—': 0i|312375719|gb|EFR23031.1|_hypothetical_protein_AND_13789_Anopheles_darlingi
0i|158285728|ref|XP_308435.3|_AGAP007397-PA_Anopheles_gambiae_str._PEST

0i[357631745|gb|EHJ79214.1|_ischemia/reperfusion_inducible_protein_Danaus_plexippus
0i]195429998|ref| XP_002063044.1|_GK21591_Drosophila_willistoni
gi|198458321|ref|XP_001360991.2|_GA17233_Drosophila_pseudoobscura_pseudoobscura
0i|195585167|ref|XP_002082361.1|_GD25261_Drosophila_simulans
0i|195119554|ref|XP_002004296.1|_G119851_Drosophila_mojavensis
0i|195401705|ref|XP_002059453.1|_GJ18829_Drosophila_virilis
0i195029409|ref|XP_001987565.1|_GH19895_Drosophila_grimshawi

55

69

46

99

50

93 100

41




gi|30909242|gb|AAP37053.1|_ischemia/reperfusion_inducible_protein_transcript_variant_1_Homo_sapiens

gi|55586836|ref|XP_513328.1|_PREDICTED:_yrdC_domain-containing_protein_mitochondrial_Pan_troglodytes C AH E 02 74 M L

0i|332248384|ref|XP_003273344.1|_PREDICTED:_yrdC_domain-containing_protein_mitochondrial-like_Nomascus_leucogenys

0i|33339163|gb|AAQ14263.1|AF250397_1_dopamine_receptor_interacting_protein_3_partial_Homo_sapiens
gi|73909159|gb|AAH67857.2|_YRDC_protein_Homo_sapiens
gi|58761510|refiINP_078916.3|_yrdC_domain-containing_protein_mitochondrial_precursor_Homo_sapiens
0i|114325403|gb|AAH08984.3|_YRDC_protein_Homo_sapiens
0i|344287230|ref|XP_003415357.1|_PREDICTED:_yrdC_domain-containing_protein_mitochondrial-like_Loxodonta_africana
0i[291408762|ref|XP_002720685.1|_PREDICTED:_ischemia/reperfusion_inducible_protein_Oryctolagus_cuniculus
0i[351714219|gb|EHB17138.1|_YrdC_domain-containing_protein_mitochondrial_Heterocephalus_glaber
0i|348552974|ref|XP_003462302.1|_PREDICTED:_yrdC_domain-containing_protein_mitochondrial-like_Cavia_porcellus
gi[56972134|gb|AAH88428.1|_Yrdc_protein_Rattus_norvegicus
0i|149023911|gb|EDL80408.1|_ischemia/reperfusion_inducible_protein_Rattus_norvegicus
gi|76781474|ref[NP_783194.2|_yrdC_domain-containing_protein_mitochondrial_precursor_Rattus_norvegicus
0i[334329214]ref|XP_001380961.2|_PREDICTED:_yrdC_domain-containing_protein_mitochondrial-like_Monodelphis_domestica
0i[327284453|ref| XP_003226952.1|_PREDICTED:_hypothetical_protein_LOC100555097_Anolis_carolinensis
gi[50759736|ref XP_417757.1|_PREDICTED:_yrdC_domain-containing_protein_mitochondrial_Gallus_gallus
91 19i|326933011|ref|XP_003212603.1|_PREDICTED:_yrdC_domain-containing_protein_mitochondrial-like_Meleagris_gallopavo
0i|62751448|ref|[NP_001015837.1|_yrdC_domain_containing_Xenopus_(Silurana)_tropicalis
gi|57032998|gb|AAH88928.1|_LOC496333_protein_partial_Xenopus_laevis
0i|49118602|gh|AAH73618.1|_LOC398509_protein_Xenopus_laevis
0i[351542198|reflNP_001082498.2|_yrdC_domain_containing_Xenopus_laevis
gi|28278078|gb|AAH45238.1|_LOC398509_protein_partial_Xenopus_laevis
0i|348526097|ref|XP_003450557.1|_PREDICTED:_yrdC_domain-containing_protein_mitochondrial-like_Oreochromis_niloticus
499'j|:gi|225708092\gb|A6009892A1|_Hypothetical_protein_waC_Osmerus_mordax
9% gi|139949035|reflNP_001077336.1|_yrdC_domain-containing_protein_mitochondrial_Danio_rerio
gi|340379066]|ref| XP_003388048.1|_PREDICTED:_yrdC_domain-containing_protein_mitochondrial-like_Amphimedon_queenslandica
CAHE_0274_conserved_protein_of_unknown_function_Cardinium_hertigii_cEperl
QL‘— 0i|321463246|gb|EFX74263.1|_hypothetical_protein_DAPPUDRAFT_215182_Daphnia_pulex
0i|156399845|ref|XP_001638711.1|_predicted_protein_Nematostella_vectensis
gi|72163602|ref XP_793502.1|_PREDICTED:_hypothetical_protein_Strongylocentrotus_purpuratus
0i|196005123|ref|XP_002112428.1|_hypothetical_protein_TRIADDRAFT_25776_Trichoplax_adhaerens
0i|241557718|ref|XP_002400036.1|_YrdC_domain-containing_protein_Ixodes_scapularis
0i[346472809|gb|AEO36249.1|_hypothetical_protein_Amblyomma_maculatum
100t 4i|346466673|gh| AEO33181.1|_hypothetical_protein_Amblyomma_maculatum
0i|326431169|gh|EGD76739.1|_yrdC_domain-containing_protein_Salpingoeca_sp._ATCC_50818

62

55

100

72

95

100

i|350407281|ref|XP_003488043.1|_PREDICTED:_yrdC_domain-containing_protein_mitochondrial-like_Bombus_impatiens

gi|322799894|gb|EFZ21035.1|_hypothetical_protein_SINV_05462_Solenopsis_invicta

0i[242011385|ref|XP_002426431.1|_conserved_hypothetical_protein_Pediculus_humanus_corporis

100 | 0i|189233999|ref|XP_001811736.1|_PREDICTED:_similar_to_CG33786_CG33786-PA_partial_Tribolium_castaneum
! gi[270015172|gb|EFA11620.1|_hypothetical_protein_TcasGA2_TC030645_Tribolium_castaneum

gi|357631745|gb|EHJ79214.1|_ischemia/reperfusion_inducible_protein_Danaus_plexippus
s L 80 0i|157118653|ref|XP_001659198.1|_hypothetical_protein_AaeL._AAEL001412_Aedes_aegypti
43 86 E gi[312375719|gb|EFR23031.1|_hypothetical_protein_AND_13789_Anopheles_darlingi
gi|158285728|ref|XP_308435.3|_AGAP007397-PA_Anopheles_gambiae_str._PEST

0i|195429998|ref|XP_002063044.1|_GK?21591_Drosophila_willistoni

0i[198458321|ref|XP_001360991.2|_GA17233_Drosophila_pseudoobscura_pseudoobscura

0i|195585167|ref|XP_002082361.1|_GD25261_Drosophila_simulans

0i|195119554|ref|XP_002004296.1|_G119851_Drosophila_mojavensis

gi|195401705|ref|XP_002059453.1|_GJ18829_Drosophila_virilis

gi[195029409|ref|XP_001987565.1|_GH19895_Drosophila_grimshawi

52

100




67 0i|350557865|ref|ZP_08926841.1|_UPF0260_protein_ycgN_Thiocystis_violascens_DSM_198

31 0i[344344491|ref|ZP_08775353.1|_UPF0260_protein_ycgN_Marichromatium_purpuratum_984
% 0i[288940118|ref|YP_003442358.1|_hypothetical_protein_Alvin_0365_Allochromatium_vinosum_DSM_180 CA H E O 2 8 O N \]

100

33

gi|345872121|ref|ZP_08824060.1|_UPF0260_protein_ycgN_Thiorhodococcus_drewsii_AZ1
0i[344340721|ref|ZP_08771645.1|_UPF0260_protein_ycgN_Thiocapsa_marina_5811

0i|83309618|ref|YP_419882.1|_hypothetical_protein_amb0519_Magnetospirillum_magneticum_AMB-1
0i[220934066|ref|YP_002512965.1|_hypothetical_protein_Tgr7_0887_Thioalkalivibrio_sulfidophilus_HL-EbGr7

gi|339025259|ref|ZP_08647076.1|_hypothetical_protein_ATPR_3384_Acetobacter_tropicalis NBRC_101654
0i|258541285|ref|YP_003186718.1|_hypothetical_protein_APA01_01840_Acetobacter_pasteurianus_IFO_3283-01
0i[329114892|ref|ZP_08243648.1|_UPF0260_protein_Acetobacter_pomorum_DMO001

0i[197106161|ref|YP_002131538.1|_hypothetical_protein_PHZ_c2700_Phenylobacterium_zucineum_HLK1

gi|154251354|ref|YP_001412178.1|_unnamed_protein_product_Parvibaculum_lavamentivorans_DS-1
gi|23007762|reflZP_00049491.1|_COG2983:_Uncharacterized_conserved_protein_Magnetospirillum_magnetotacticum_MS-1

7| 19i[218528920|ref|YP_002419736.1|_hypothetical_protein_Mchl_0890_Methylobacterium_chloromethanicum_CM4

0i|188580133|ref|YP_001923578.1|_hypothetical_protein_Mpop_0865_Methylobacterium_populi_BJ001
=h
98 L gi[254559614|ref|YP_003066709.1|_hypothetical_protein_METDI1072_Methylobacterium_extorquens_DM4

0i[312115078]|ref|YP_004012674.1|_hypothetical_protein_Rvan_2351_Rhodomicrobium_vannielii_ ATCC_17100

0i|114800294|reflYP_761975.1|_unnamed_protein_product_Hyphomonas_neptunium_ATCC_15444
gi|365854341|ref|ZP_09394424.1|_hypothetical_protein_HMPREF9946_00014_Acetobacteraceae_bacterium_AT-5844

0i|326402674|ref|YP_004282755.1|_hypothetical_protein ACMV_05260_Acidiphilium_multivorum_AlU301

100 [~ 0i[338980939|ref|ZP_08632181.1|_hypothetical_protein_APM_1144_Acidiphilium_sp._PM

43! gi|148259448|ref|YP_001233575.1|_hypothetical_protein_Acry_0431_Acidiphilium_cryptum_JF-5
89 —0i[352106219|ref|ZP_08961270.1|_hypothetical_protein_ HAL1_18341_Halomonas_sp._HAL1
TE 0i|359395586|ref|ZP_09188638.1|_UPF0260_protein_blr_Halomonas_boliviensis_LC1

15

100 @359787362|ref|ZP_09290418.1|_hyp0thetical_protein_MOY_15355_HaI0m0nas_sp._GFAJ»l
69 0i[338997816|ref|ZP_08636503.1|_hypothetical_protein_GME_07419_Halomonas_sp._TDO01

%{ gi|357973968|ref|ZP_09137939.1|_hypothetical_protein_SpKC8_00615_Sphingomonas_sp._KC8
0i|148555728|ref|YP_001263310.1|_unnamed_protein_product_Sphingomonas_wittichii_RW1

0i|146278233|ref|YP_001168392.1|_hypothetical_protein_Rsph17025_2197_Rhodobacter_sphaeroides ATCC_17025

83 | 1 0i[77462854|ref|YP_352358.1|_unnamed_protein_product_Rhodobacter_sphaeroides_2.4.1
64 L gi|126461747|reflYP_001042861.1|_unnamed_protein_product_Rhodobacter_sphaeroides_ ATCC_17029
0i|114562915|ref| YP_750428.1|_hypothetical protein_Sfri_1740_Shewanella_frigidimarina_NCIMB_400

100 H-gEi|332557745|reﬂZP_08412067.1|_hypolhetical_protein_RSWSBN_OlBOO_Rhodobacler_sphaeroides_WSSN

65

0i|90408518]|ref|ZP_01216676.1|_hypothetical_protein_PCNPT3_05229_Psychromonas_sp._CNPT3

61

99

0i[334704713]ref|ZP_08520579.1|_hypothetical_protein_AcavA_11796_Aeromonas_caviae_Ae398

L | 44
46 0i|254506822|ref|ZP_05118961.1|_conserved_hypothetical_protein_Vibrio_parahaemolyticus_16

0i[268589702|ref|ZP_06123923.1|_putative_cytoplasmic_protein_Providencia_rettgeri_ DSM_1131
0i[336250971|ref|YP_004594681.1|_unnamed_protein_product_Enterobacter_aerogenes_KCTC_2190
gi|365107506|ref|ZP_09335833.1|_UPF0260_protein_ycgN_Citrobacter_freundii_4_7_47CFAA
gi|237731829|ref|ZP_04562310.1|_YcgN_Citrobacter_sp._30_2
0i|283832811|ref|ZP_06352552.1|_putative_cytoplasmic_protein_Citrobacter_youngae_ATCC_29220
gi|157145442|ref|YP_001452761.1|_hypothetical_protein_CKO_01185_Citrobacter_koseri_ ATCC_BAA-895
0i|283785533|ref{YP_003365398.1|_unnamed_protein_product_Citrobacter_rodentium_ICC168
— gi|366157871|ref|ZP_09457733.1|_hypothetical_protein_ ETWO09_02905_Escherichia_sp._TW09308
gi|301046819|ref|ZP_07193937.1|_conserved_hypothetical_protein_Escherichia_coli_MS_185-1
92 | 9i[191170986|ref|ZP_03032537.1|_conserved_hypothetical_protein_Escherichia_coli_F11
gi|237705135|ref|ZP_04535616.1|_conserved_hypothetical_protein_Escherichia_sp._3_2_53FAA
98 | gi|161486245|ref|[NP_753534.2|_hypothetical_protein_c1629_Escherichia_coli_CFT073
0i|218689125|ref|YP_002397337.1|_hypothetical_protein_ ECED1_1323_Escherichia_coli_ED1la
0i[315288607|gh|EFU48005.1|_conserved_hypothetical_protein_Escherichia_coli_MS_110-3
CAHE_0280_conserved_protein_of_unknown_function_Cardinium_hertigii_cEperl

0.1



92|0i[237705135|ref|ZP_04535616.1|_conserved_hypothetical_protein_Escherichia_sp._3_2_53FAA
0i|191170986|ref|ZP_03032537.1|_conserved_hypothetical_protein_Escherichia_coli_F11
0i|218689125|ref|YP_002397337.1|_hypothetical_protein ECED1_1323_Escherichia_coli_ED1a
0i|315288607|gh|EFU48005.1|_conserved_hypothetical_protein_Escherichia_coli_MS_110-3
0i|366157871|ref|ZP_09457733.1|_hypothetical_protein_ETWO09_02905_Escherichia_sp._TW09308
0i[283785533|ref|YP_003365398.1|_unnamed_protein_product_Citrobacter_rodentium_ICC168
gi157145442|ref|YP_001452761.1|_hypothetical_protein_CKO_01185_Citrobacter_koseri_ ATCC_BAA-895
97 bo i|283832811|ref|ZP_06352552.1|_putative_cytoplasmic_protein_Citrobacter_youngae_ ATCC_29220
gi|365107506|ref|ZP_09335833.1|_UPF0260_protein_ycgN_Citrobacter_freundii_4_7_47CFAA
gi[237731829|ref|ZP_04562310.1|_YcgN_Citrobacter_sp._30_2

0i[336250971|ref| YP_004594681.1|_unnamed_protein_product_Enterobacter_aerogenes_KCTC_2190
gi[268589702|ref|ZP_06123923.1|_putative_cytoplasmic_protein_Providencia_rettgeri_DSM_1131

98

71

73

gi[254506822|ref|ZP_05118961.1|_conserved_hypothetical_protein_Vibrio_parahaemolyticus_16

61 ———0i|334704713|ref|ZP_08520579.1|_hypothetical_protein_AcavA_11796_Aeromonas_caviae_Ae398
0i|114562915|refiYP_750428.1|_hypothetical_protein_Sfri_1740_Shewanella_frigidimarina_NCIMB_400
> mm%lsheﬂZP_OlZlGGm.1|_hyp0thetical_protein_PCNPT3_05229_Psychromonas_sp._CNPT3
0i|352106219|ref|ZP_08961270.1|_hypothetical_protein_HAL1_18341_Halomonas_sp._HAL1
gi[359395586|ref|ZP_09188638.1|_UPF0260_protein_blr_Halomonas_boliviensis_LC1
gi|359787362|ref|ZP_09290418.1|_hypothetical_protein_MOY_15355_Halomonas_sp._GFAJ-1
gi|338997816|ref|ZP_08636503.1|_hypothetical_protein_GME_07419_Halomonas_sp._TDO01
CAHE_0280_conserved_protein_of_unknown_function_Cardinium_hertigii_cEperl
gi[332557745|ref|ZP_08412067.1|_hypothetical_protein_RSWS8N_01800_Rhodobacter_sphaeroides_WS8N
100 gi|146278233|ref|YP_001168392.1|_hypothetical_protein_Rsph17025_2197_Rhodobacter_sphaeroides_ ATCC_17025

2 G% gi|77462854|ref|YP_352358.1|_unnamed_protein_product_Rhodobacter_sphaeroides_2.4.1

0i|126461747|ref|YP_001042861.1|_unnamed_protein_product_Rhodobacter_sphaeroides ATCC_17029
gi|23007762|reflZP_00049491.1|_COG2983:_Uncharacterized_conserved_protein_Magnetospirillum_magnetotacticum_MS-1
> 100 0i|188580133|ref|YP_001923578.1|_hypothetical_protein_Mpop_0865_Methylobacterium_populi_BJ001
84| 10i|218528920|ref|YP_002419736.1|_hypothetical_protein_Mchl_0890_Methylobacterium_chloromethanicum_CM4
90 ' gi|254559614|ref| YP_003066709.1|_hypothetical_protein_METDI1072_Methylobacterium_extorquens_DM4

12

o

0i[338980939|ref|ZP_08632181.1|_hypothetical_protein_ APM_1144_Acidiphilium_sp._PM

4100( 0i[326402674|ref|YP_004282755.1|_hypothetical_protein_ACMV_05260_Acidiphilium_multivorum_AIU301
0i|148259448]ref|YP_001233575.1|_hypothetical_protein_Acry_0431_Acidiphilium_cryptum_JF-5

0i[312115078]|ref|YP_004012674.1|_hypothetical_protein_Rvan_2351_Rhodomicrobium_vannielii_ATCC_17100

0i[114800294ref|YP_761975.1|_unnamed_protein_product_Hyphomonas_neptunium_ATCC_15444
0i|365854341|ref|ZP_09394424.1|_hypothetical_protein HMPREF9946_00014_Acetobacteraceae_bacterium_AT-5844
gi|357973968|ref|ZP_09137939.1|_hypothetical_protein_SpKC8_00615_Sphingomonas_sp._KC8
0i|148555728]ref|YP_001263310.1|_unnamed_protein_product_Sphingomonas_wittichii RW1
0i|197106161|reflYP_002131538.1|_hypothetical_protein_PHZ_c2700_Phenylobacterium_zucineum_HLK1

85

gi|154251354]ref|YP_001412178.1|_unnamed_protein_product_Parvibaculum_lavamentivorans_DS-1
0i|83309618]ref|YP_419882.1|_hypothetical_protein_amb0519_Magnetospirillum_magneticum_AMB-1
gi[220934066|ref|YP_002512965.1|_hypothetical_protein_Tgr7_0887_Thioalkalivibrio_sulfidophilus_HL-EbGr7
32 98  gi[258541285|ref| YP_003186718.1|_hypothetical_protein_APA01_01840_Acetobacter_pasteurianus_IFO_3283-01
) 100 L 0i[329114892|ref|ZP_08243648.1|_UPF0260_protein_Acetobacter_pomorum_DM001
0i|339025259|ref|ZP_08647076.1|_hypothetical_protein_ATPR_3384_Acetobacter_tropicalis_NBRC_101654
gi[344340721|ref|ZP_08771645.1|_UPF0260_protein_ycgN_Thiocapsa_marina_5811
0i|345872121|ref|ZP_08824060.1|_UPF0260_protein_ycgN_Thiorhodococcus_drewsii_AZ1
0i|288940118|ref|YP_003442358.1|_hypothetical_protein_Alvin_0365_Allochromatium_vinosum_DSM_180

gi|350557865|ref|ZP_08926841.1|_UPF0260_protein_ycgN_Thiocystis_violascens_DSM_198
0i|344344491|ref|ZP_08775353.1|_UPF0260_protein_ycgN_Marichromatium_purpuratum_984

36

98

50

0.1

0i|161486245|ref|NP_753534.2|_hypothetical_protein_c1629_Escherichia_coli_CFT073
4i[301046819|ref|ZP_07193937.1|_conserved_hypothetical_protein_Escherichia_coli MS_185-1 C AH E 0280 M L



65 0i|374618904|ref|ZP_09691438.1|_patatin_gamma_proteobacterium_HIMB55
0i|119504813|ref|ZP_01626891.1|_patatin_family_protein_marine_gamma_proteobacterium_HTCC2080
gi[254281646|ref|ZP_04956614.1|_patatin_family_protein_gamma_proteobacterium_NOR51-B CA H E O 2 8 6 N \]
0i|329894672|ref|ZP_08270476.1|_patatin_family_protein_gamma_proteobacterium_IMCC3088 -
0i[343499766|ref|ZP_08737705.1|_patatin_Vibrio_tubiashii ATCC_19109
100 (gi\313201709|reﬂYP_004040367.l\_patalin_Methonvorus_sp._MPGBB

0i|253999667|ref|YP_003051730.1|_patatin_Methylovorus_glucosetrophus_SIP3-4
95 |——————— (i|78188006|ref| YP_378344.1|_patatin_family_protein_Chlorobium_chlorochromatii_CaD3
22 40— i|336324475|ref| YP_004604442.1|_patatin_Flexistipes_sinusarabici_DSM_4947
i|323487853|ref|ZP_08093111.1|_Patatin_Planococcus_donghaensis_ MPA1U2
0i[323487926|ref|ZP_08093183.1|_Patatin_Planococcus_donghaensis_ MPA1U2
0i|218441549|ref|YP_002379878.1|_patatin_Cyanothece_sp._PCC_7424
0i|296133683|ref|YP_003640930.1|_patatin_Thermincola_potens_JR
0i|193215991|ref|YP_001997190.1|_patatin_Chloroherpeton_thalassium_ATCC_35110
0i[326204854|ref|ZP_08194708.1|_Patatin_Clostridium_papyrosolvens_DSM_2782
0i|376261152|ref|YP_005147872.1|_unnamed_protein_product_Clostridium_sp._BNL1100
0i[357633528]|ref|ZP_09131406.1|_Patatin_Desulfovibrio_sp._FW1012B
0i|160878290|ref|YP_001557258.1|_patatin_Clostridium_phytofermentans_ISDg
0i|116788365|gb|ABK24853.1|_unknown_Picea_sitchensis
gi|365876308|ref|ZP_09415830.1|_patatin_Elizabethkingia_anophelis_Ag1l
gi|300774775|ref|ZP_07084638.1|_patatin_family_protein_Chryseobacterium_gleum_ATCC_35910
gi|365960875|ref|YP_004942442.1|_unnamed_protein_product_Flavobacterium_columnare_ ATCC_49512
gi[117620702|ref|YP_857433.1|_unnamed_protein_product_Aeromonas_hydrophila_subsp._hydrophila_ATCC_7966
0i[124005609|ref|ZP_01690449.1|_patatin_family_protein_Microscilla_marina_ATCC_23134
0i[91217067|ref|ZP_01254029.1|_patatin_family_protein_Psychroflexus_torquis_ ATCC_700755
gi[88803072|ref|ZP_01118599.1|_patatin_family_protein_Polaribacter_irgensii_23-P

gi|302336589|ref|YP_003801795.1|_patatin_Spirochaeta_smaragdinae_DSM_11293

E{ [ 9il307943081|ref|ZP_07658426.1|_patatin_family_protein_Roseibium_sp._TrichSKD4
ol — 0i[118589643|ref|ZP_01547048.1|_patatin_family_protein_Stappia_aggregata_IAM_12614
0i|119513647|ref|ZP_01632653.1|_Patatin_Nodularia_spumigena_CCY9414
0i332663668]|ref|YP_004446456.1|_unnamed_protein_product_Haliscomenobacter_hydrossis_DSM_1100
475{gi|254994777\reﬂZP_05276967.1\_hypothetical_protein_AmarM_Ol147_Anaplasma_marginale_strA_Mississippi

68

34

21 100

100 0i|222474925|ref|YP_002563340.1|_hypothetical_protein AMF_206_Anaplasma_marginale_str._Florida
gi|56416557|ref|YP_153631.1|_hypothetical_protein_AM279_Anaplasma_marginale_str._St._Maries
0i|269959026]ref|YP_003328815.1|_patatin_family_protein_Anaplasma_centrale_str._Israel

gi|58578847|ref|YP_197059.1|_hypothetical_protein_ERWE_CDS_01830_Ehrlichia_ruminantium_str._Welgevonden
ﬂ'EWSGGGSlSUeﬂYP}OZ%L1|_patatin_EhrIichia_canis_stn_.]ake
9% gi|68171499|ref|ZP_00544882.1|_Patatin_Ehrlichia_chaffeensis_str._Sapulpa

97 ———— CAHE_0286_Patatin_family_protein_Cardinium_hertigii_cEperl

74 - 9i|222825092|dbj|BAH22250.1|_patatin-like_protein_Wolbachia_endosymbiont_of_Cadra_cautella
gi58699260|ref|ZP_00374057.1|_patatin_family_protein_Wolbachia_endosymbiont_of_Drosophila_ananassae
gi[222825156|dbj|BAH22313.1|_patatin-like_protein_Wolbachia_endosymbiont_of_Cadra_cautella
0i|190571712|ref|YP_001976070.1|_patatin_family_protein_Wolbachia_endosymbiont_of_Culex_quinquefasciatus_Pel
0i|213019842|ref|ZP_03335644.1|_patatin_family_protein_Wolbachia_endosymbiont_of_Culex_quinquefasciatus_JHB
0i|190570719|reflYP_001975077.1|_patatin_family_protein_Wolbachia_endosymbiont_of_Culex_quinquefasciatus_Pel
gi[213019725|ref|ZP_03335530.1|_patatin_family_protein_Wolbachia_endosymbiont_of_Culex_quinquefasciatus_JHB
gi|190570879|ref|YP_001975237.1|_patatin_family_protein_Wolbachia_endosymbiont_of_Culex_quinquefasciatus_Pel
0i[213019783|ref|ZP_03335586.1|_patatin_family_protein_Wolbachia_endosymbiont_of_Culex_quinquefasciatus_JHB
0i|42520422|ref|NP_966337.1|_patatin_family_protein_Wolbachia_endosymbiont_of_Drosophila_melanogaster

0i[321272293|gb| ADW80178.1|_patatin-family_protein_Wolbachia_endosymbiont_wVitA_of_Nasonia_vitripennis_phage_ WOVitAl
0i/99034806|ref|ZP_01314725.1|_hypothetical_protein_Wendoof_01000457_Wolbachia_endosymbiont_of_Drosophila_willistoni_TSC*14030-0811.24

100

100

100

43

0.1



0i[213019783|ref|ZP_03335586.1|_patatin_family_protein_Wolbachia_endosymbiont_of_Culex_quinquefasciatus_JHB
gij42520422|ref|NP_966337.1|_patatin_family_protein_Wolbachia_endosymbiont_of_Drosophila_melanogaster C AH E 0286 M L
0i|321272293|gb|ADW80178.1|_patatin-family_protein_Wolbachia_endosymbiont_wVitA_of Nasonia_vitripennis_phage_ WOVitAl —_—
0i|99034806|ref|ZP_01314725.1|_hypothetical_protein_Wendoof_01000457_Wolbachia_endosymbiont_of_Drosophila_willistoni_TSC*14030-0811.24
0i|190570879|ref|YP_001975237.1|_patatin_family_protein_Wolbachia_endosymbiont_of Culex_quinquefasciatus_Pel
0i|190570719|ref|YP_001975077.1|_patatin_family_protein_Wolbachia_endosymbiont_of_Culex_quinquefasciatus_Pel
0i|213019725|ref|ZP_03335530.1|_patatin_family_protein_Wolbachia_endosymbiont_of_Culex_quinquefasciatus_JHB
CAHE_0286_Patatin_family_protein_Cardinium_hertigii_cEperl
gi[190571712|ref|YP_001976070.1|_patatin_family_protein_Wolbachia_endosymbiont_of_Culex_quinquefasciatus_Pel

100 0i213019842|ref|ZP_03335644.1|_patatin_family_protein_Wolbachia_endosymbiont_of_Culex_quinquefasciatus_JHB
0i[222825156|dbj|BAH22313.1|_patatin-like_protein_Wolbachia_endosymbiont_of_Cadra_cautella

36

35

92

70
98 0i[222825092|dbj|BAH22250.1|_patatin-like_protein_Wolbachia_endosymbiont_of_Cadra_cautella
7l 0i[58699260|ref|ZP_00374057.1|_patatin_family_protein_Wolbachia_endosymbiont_of_Drosophila_ananassae
97 gi|73666815|ref|YP_302831.1|_patatin_Ehrlichia_canis_str._Jake
100 gi|68171499|ref|ZP_00544882.1|_Patatin_Ehrlichia_chaffeensis_str._Sapulpa
0i|58578847|ref| YP_197059.1|_hypothetical_protein_ERWE_CDS_01830_Ehrlichia_ruminantium_str._Welgevonden
~ 0| 100 0i|269959026|ref|YP_003328815.1|_patatin_family_protein_Anaplasma_centrale_str._lsrael
100 0i|222474925|ref|YP_002563340.1|_hypothetical_protein_AMF_206_Anaplasma_marginale_str._Florida
100 0i[254994777|ref|ZP_05276967.1|_hypothetical_protein_AmarM_01147_Anaplasma_marginale_str._Mississippi
0i|56416557|ref|YP_153631.1|_hypothetical_protein_AM279_Anaplasma_marginale_str._St._Maries
4 gi|357633528|ref|ZP_09131406.1|_Patatin_Desulfovibrio_sp._FW1012B
0i|119513647|ref|ZP_01632653.1|_Patatin_Nodularia_spumigena_CCY9414
0 0i|302336589|ref|YP_003801795.1|_patatin_Spirochaeta_smaragdinae_DSM_11293
32 [ 0i[307943081|ref|ZP_07658426.1|_patatin_family_protein_Roseibium_sp._TrichSKD4

00— 0i|118589643|reflZP_01547048.1|_patatin_family_protein_Stappia_aggregata_IAM_12614
0i|323487853|ref|ZP_08093111.1|_Patatin_Planococcus_donghaensis_MPA1U2
0i[323487926|ref|ZP_08093183.1|_Patatin_Planococcus_donghaensis_ MPA1U2
0i|218441549|ref|YP_002379878.1|_patatin_Cyanothece_sp._PCC_7424
0i|296133683|ref|YP_003640930.1|_patatin_Thermincola_potens_JR
0i[193215991|ref|YP_001997190.1|_patatin_Chloroherpeton_thalassium_ATCC_35110
0i|326204854|ref|ZP_08194708.1|_Patatin_Clostridium_papyrosolvens_DSM_2782
gi|376261152|ref|YP_005147872.1|_unnamed_protein_product_Clostridium_sp._BNL1100
100 [ gi[313201709|ref|YP_004040367.1|_patatin_Methylovorus_sp._MP688
0i[253999667|ref|YP_003051730.1|_patatin_Methylovorus_glucosetrophus_SIP3-4
0i|78188006|ref|YP_378344.1|_patatin_family_protein_Chlorobium_chlorochromatii_CaD3
0i[336324475|ref|YP_004604442.1|_patatin_Flexistipes_sinusarabici_DSM_4947

gi[343499766|ref|ZP_08737705.1|_patatin_Vibrio_tubiashii_ ATCC_19109
gi|329894672|ref|ZP_08270476.1|_patatin_family_protein_gamma_proteobacterium_IMCC3088
0i[254281646|ref|ZP_04956614.1|_patatin_family_protein_gamma_proteobacterium_NOR51-B
0i|374618904|ref|ZP_09691438.1|_patatin_gamma_proteobacterium_HIMB55
0i|119504813|ref|ZP_01626891.1|_patatin_family_protein_marine_gamma_proteobacterium_HTCC2080
0i|332663668]|ref|YP_004446456.1|_unnamed_protein_product_Haliscomenobacter_hydrossis_ DSM_1100
489,— gi|160878290|reflYP_001557258.1|_patatin_Clostridium_phytofermentans_ISDg
20 0i|116788365|gb|ABK24853.1|_unknown_Picea_sitchensis
0i|365876308|ref|ZP_09415830.1|_patatin_Elizabethkingia_anophelis_Ag1l
gi|300774775|ref|ZP_07084638.1|_patatin_family_protein_Chryseobacterium_gleum_ATCC_35910
gi|365960875|ref|YP_004942442.1|_unnamed_protein_product_Flavobacterium_columnare_ ATCC_49512
0i|124005609|ref|ZP_01690449.1|_patatin_family_protein_Microscilla_marina_ ATCC_23134
gi[117620702|ref|YP_857433.1|_unnamed_protein_product_Aeromonas_hydrophila_subsp._hydrophila_ATCC_7966
0i|91217067|reflZP_01254029.1|_patatin_family_protein_Psychroflexus_torquis_ATCC_700755
0i|88803072ref|ZP_01118599.1|_patatin_family_protein_Polaribacter_irgensii_23-P

22

91

57

0.2



0i|15893281|ref|NP_360995.1|_N-acetylmuramoyl-L-alanine_amidase_Rickettsia_conorii_str._Malish_7
0i[238651123|ref|YP_002916981.1|_N-acetylmuramoyl-L-alanine_amidase_Rickettsia_peacockii_str._Rustic
0i|341584507|ref|YP_004764998.1|_unnamed_protein_product_Rickettsia_heilongjiangensis_054 CAH E 0287 N\]
56} gi|374319866|ref|YP_005066365.1|_ampD2_gene_product_Rickettsia_slovaca_13-B -
0i[378937004|gb|AFC75504.1|_N-acetylmuramoyl-L-alanine_amidase_Rickettsia_parkeri_str._Portsmouth
61!gi|34581053|ref|ZP_00142533.1|_ampD_protein_homolog_Rickettsia_sibirica_246
2 gi|379713075|ref|YP_005301414.1|_unnamed_protein_product_Rickettsia_philipii_str._364D
74| 9i[379019799|ref|YP_005296033.1|_unnamed_protein_product_Rickettsia_rickettsii_str._Hlp*2
63! gi|157829196|ref| YP_001495438.1|_hypothetical_protein_A1G_07455_Rickettsia_rickettsii_str._Sheila_Smith
3 0i[378935159|gb|AFC73660.1|_N-acetylmuramoyl-L-alanine_amidase_Rickettsia_montanensis_str._OSU_85-930
91/ gi[378933250|gb|AFC71753.1|_N-acetylmuramoyl-L-alanine_amidase_Rickettsia_rhipicephali_str._3-7-female6-CWPP
gi|379714247|ref|YP_005302585.1|_unnamed_protein_product_Rickettsia_massiliae_str._AZT80
10 0i|157804270|reflYP_001492819.1|_lipoyltransferase_Rickettsia_canadensis_str._McKiel
gi|67459776|ref|YP_247400.1|_ampD_gene_product_Rickettsia_felis URRWXCal2
49| - gi|157826369|ref|YP_001494089.1|_unnamed_protein_product_Rickettsia_akari_str,_Hartford
82 96 1 gi[378932107|gb|AFC70612.1|_N-acetylmuramoyl-L-alanine_amidase_Rickettsia_australis_str._Cutlack
gi[378930620|gh|AFC69129.1|_N-acetylmuramoyl-L-alanine_amidase_Candidatus_Rickettsia_amblyommii_str._GAT-30V

0i[212213125|ref|YP_002304061.1|_anhydro-N-acetylmuramyl-tripeptide_amidase_Coxiella_burnetii_CbuG_Q212

100 ' 0i[29653726|ref|[NP_819418.1|_anhydro-N-acetylmuramyl-tripeptide_amidase_Coxiella_burnetii_RSA_493

61! gi|153207254|ref|ZP_01946018.1|_N-acetylmuramoyl-L-alanine_amidase/peptidoglycan_binding_domain_protein_Coxiella_burnetii_MSU_Goat_Q177
|9i167577496]reflZP_02370370.1]_N-acetylmuramoyl-L-alanine_amidase_domain_protein_Burkholderia_thailandensis_TXDOH
100l gi|167615644|ref|ZP_02384279.1|_N-acetylmuramoyl-L-alanine_amidase_domain_protein_Burkholderia_thailandensis_Bt4

23 0i|157965008]ref|YP_001499832.1|_negative_regulator_of_beta-lactamase_expression_Rickettsia_massiliae_MTUS
gi[217422602|ref|ZP_03454105.1|_putative_N-acetylmuramoyl-L-alanine_amidase_Burkholderia_pseudomallei_576

36

100 | 0i|254186056|ref|ZP_04892574.1|_putative_N-acetylmuramoyl-L-alanine_amidase_Burkholderia_pseudomallei_Pasteur_52237
I 0i|121597014|ref|YP_991043.1|_N-acetylmuramoyl-L-alanine_amidase_Burkholderia_mallei_SAVP1
99 gi|167566594|ref|ZP_02359510.1|_putative_N-acetylmuramoyl-L-alanine_amidase_Burkholderia_oklahomensis_EO147
gi|126458017|ref|YP_001076523.1|_putative_N-acetylmuramoyl-L-alanine_amidase_Burkholderia_pseudomallei_1106a
00 gi|254301113|ref|ZP_04968557.1|_putative_N-acetylmuramoyl-L-alanine_amidase_Burkholderia_pseudomallei_406e

N

60| 9i1167829204|ref|ZP_02460675.1]_N-acetylmuramoyl-L-alanine_amidase_Burkholderia_pseudomallei_9
50| 0i[126443690|ref| YP_001063623.1|_putative_N-acetylmuramoyl-L-alanine_amidase_Burkholderia_pseudomallei_668
691 gi[53722859|reflYP_111844.1|_unnamed_protein_product_Burkholderia_pseudomallei_K96243
0i[253989225|ref{YP_003040581.1|_N-acetylmuramoyl-L-alanine_amidase_Photorhabdus_asymbiotica_subsp._asymbiotica ATCC_43949
18

gi|76817278|ref|YP_336084.1|_ampD_gene_product_Burkholderia_pseudomallei_1710b

P f 0i|188533814|reflYP_001907611.1|_N-acetylmuramoyl-L-alanine_amidase_Erwinia_tasmaniensis_Et1/99
8

5 1 0i|310767688|gb|ADP12638.1|_N-acetylmuramyl-L-alanine_amidase_negative_regulator_of_AmpC_AmpD_Erwinia_sp._Ejp617

100 0i[259908388|ref|YP_002648744.1|_N-acetylmuramyl-L-alanine_amidase_negative_regulator_of AmpC_AmpD_Erwinia_pyrifoliae_Ep1/96

85| gi|312172459|emb|CBX80716.1|_probable_N-acetylmuramoyl-L-alanine_amidase_Erwinia_amylovora_ATCC_BAA-2158
88 1 gi|292488320|ref| YP_003531202.1|_ybjR3_gene_product_Erwinia_amylovora_CFBP1430

99— CAHE_0287|amiD_N-acetylmuramoyl-L-alanine_amidase_AmiD_Cardinium_hertigii_cEperl
‘ gi|37526680|refNP_930024.1|_hypothetical_protein_plu2790_Photorhabdus_luminescens_subsp._laumondii_TTO1
12 gi[238753704|ref|ZP_04615066.1|_N-acetylmuramoyl-L-alanine_amidase_Yersinia_ruckeri_ATCC_29473

30 [9il317491417|ref|ZP_07949853.1|_N-acetylmuramoyl-L-alanine_amidase_Enterobacteriaceae_bacterium_9_2_54FAA

1001 0i[365837871|ref|ZP_09379228.1|_N-acetylmuramoyl-L-alanine_amidase_Hafnia_alvei_ATCC_51873
87 0i|226195711|ref|ZP_03791298.1|_putative_N-acetylmuramoyl-L-alanine_amidase_Burkholderia_pseudomallei_Pakistan_9

0i|254263452|ref|ZP_04954317.1|_putative_N-acetylmuramoyl-L-alanine_amidase_Burkholderia_pseudomallei_1710a
gi|83716723|ref|YP_439074.1|_unnamed_protein_product_Burkholderia_thailandensis_E264
17 gi[53716703)ref|YP_105082.1|_unnamed_protein_product_Burkholderia_mallei_ ATCC_23344
o gi|51596690|ref|YP_070881.1|_N-acetylmuramoyl-L-alanine_amidase_Yersinia_pseudotuberculosis_IP_32953

51

100 | 9i|170024033|ref]YP_001720538.1|_N-acetylmuramyl-L-alanine_amidase_negative_regulator_of_AmpC_AmpD_Yersinia_pseudotuberculosis_YPIII
641gi|22125770|refINP_669193.1|_regulator_Yersinia_pestis_KIM10+



gi[157826369|ref|YP_001494089.1|_unnamed_protein_product_Rickettsia_akari_str._Hartford
gi|378932107|gh|AFC70612.1|_N-acetylmuramoyl-L-alanine_amidase_Rickettsia_australis_str._Cutlack
gi|67459776|ref|YP_247400.1|_ampD_gene_product_Rickettsia_felis URRWXCal2 CA H E_O 2 8 7 M L
0i|157804270|ref|YP_001492819.1|_lipoyltransferase_Rickettsia_canadensis_str._McKiel
i|378933250|gh|AFC71753.1|_N-acetylmuramoyl-L-alanine_amidase_Rickettsia_rhipicephali_str._3-7-female6-CWPP
Qi|379714247|ref|YP_005302585.1|_unnamed_protein_product_Rickettsia_massiliae_str._AZT80
gi|378935159|gb|AFC73660.1|_N-acetylmuramoyl-L-alanine_amidase_Rickettsia_montanensis_str._OSU_85-930
gi|378930620|gh|AFC69129.1|_N-acetylmuramoyl-L-alanine_amidase_Candidatus_Rickettsia_amblyommii_str._GAT-30V

1 9i|341584507|ref|YP_004764998.1|_unnamed_protein_product_Rickettsia_heilongjiangensis_054
0i|15893281|reflNP_360995.1|_N-acetylmuramoyl-L-alanine_amidase_Rickettsia_conorii_str._Malish_7
gi|378937004|gh|AFC75504.1|_N-acetylmuramoyl-L-alanine_amidase_Rickettsia_parkeri_str._Portsmouth
gi|34581053|ref|ZP_00142533.1|_ampD_protein_homolog_Rickettsia_sibirica_246

gi|374319866|ref| YP_005066365.1|_ampD2_gene_product_Rickettsia_slovaca_13-B
gi|238651123|ref|YP_002916981.1|_N-acetylmuramoyl-L-alanine_amidase_Rickettsia_peacockii_str._Rustic
gi[379713075|ref|YP_005301414.1|_unnamed_protein_product_Rickettsia_philipii_str._364D

gi|379019799|ref| YP_005296033.1|_unnamed_protein_product_Rickettsia_rickettsii_str._Hlp*2

m gi|157829196|ref|YP_001495438.1|_hypothetical_protein_A1G_07455_Rickettsia_rickettsii_str._Sheila_Smith
0i[29653726|ref|NP_819418.1|_anhydro-N-acetylmuramyl-tripeptide_amidase_Coxiella_burnetii_RSA_493
0i|212213125|ref|YP_002304061.1|_anhydro-N-acetylmuramyl-tripeptide_amidase_Coxiella_burnetii_ChuG_Q212
0i|153207254|ref|ZP_01946018.1|_N-acetylmuramoyl-L-alanine_amidase/peptidoglycan_binding_domain_protein_Coxiella_burnetii_MSU_Goat_Q177

4{ 0i|167577496|ref|ZP_02370370.1|_N-acetylmuramoyl-L-alanine_amidase_domain_protein_Burkholderia_thailandensis_ TXDOH
98 1gi|167615644|reflZP_02384279.1|_N-acetylmuramoyl-L-alanine_amidase_domain_protein_Burkholderia_thailandensis_Bt4
0i[317491417|ref|ZP_07949853.1|_N-acetylmuramoyl-L-alanine_amidase_Enterobacteriaceae_bacterium_9_2_54FAA
99 1gi|365837871|ref|ZP_09379228.1|_N-acetylmuramoyl-L-alanine_amidase_Hafnia_alvei_ATCC_51873
0i|253989225|ref|YP_003040581.1|_N-acetylmuramoyl-L-alanine_amidase_Photorhabdus_asymbiotica_subsp._asymbiotica_ ATCC_43949
— gi[238753704|ref|ZP_04615066.1|_N-acetylmuramoyl-L-alanine_amidase_Yersinia_ruckeri_ ATCC_29473
gi[226195711|ref|ZP_03791298.1|_putative_N-acetylmuramoyl-L-alanine_amidase_Burkholderia_pseudomallei_Pakistan_9

0i|170024033|ref|YP_001720538.1|_N-acetylmuramyl-L-alanine_amidase_negative_regulator_of AmpC_AmpD_Yersinia_pseudotuberculosis_YPIII
75 | 0i[22125770|ref|NP_669193.1|_regulator_Yersinia_pestis_KIM10+
0i|51596690|ref|YP_070881.1|_N-acetylmuramoyl-L-alanine_amidase_Yersinia_pseudotuberculosis_IP_32953
0i[53716703|ref|YP_105082.1|_unnamed_protein_product_Burkholderia_mallei_ATCC_23344
0i|254263452|ref|ZP_04954317.1|_putative_N-acetylmuramoyl-L-alanine_amidase_Burkholderia_pseudomallei_1710a
gi|126458017|ref|YP_001076523.1|_putative_N-acetylmuramoyl-L-alanine_amidase_Burkholderia_pseudomallei_1106a
o| [9i[167829204|ref|ZP_02460675.1|_N-acetylmuramoyl-L-alanine_amidase_Burkholderia_pseudomallei_9
0i[254301113|ref|ZP_04968557.1|_putative_N-acetylmuramoyl-L-alanine_amidase_Burkholderia_pseudomallei_406e
0i|53722859|ref|YP_111844.1|_unnamed_protein_product_Burkholderia_pseudomallei_K96243
0i|126443690|ref|YP_001063623.1|_putative_N-acetylmuramoyl-L-alanine_amidase_Burkholderia_pseudomallei_668
i[gi|83716723|reﬂYP_439074.1|_unnamed_protein_product_BurkhoIderia_thailandensis_E264

-

0i|217422602|ref|ZP_03454105.1|_putative_N-acetylmuramoyl-L-alanine_amidase_Burkholderia_pseudomallei_576
gi|157965008ref|YP_001499832.1|_negative_regulator_of_beta-lactamase_expression_Rickettsia_massiliae_MTU5

0|1 gi|167566594|ref|lZP_02359510.1|_putative_N-acetylmuramoyl-L-alanine_amidase_Burkholderia_oklahomensis_E0147

94 [ CAHE_0287|amiD_N-acetylmuramoyl-L-alanine_amidase_AmiD_Cardinium_hertigii_cEperl

L gi|37526680|ref|[NP_930024.1|_hypothetical_protein_plu2790_Photorhabdus_luminescens_subsp._laumondii_TTO1
0|, gi|254186056|ref|ZP_04892574.1|_putative_N-acetylmuramoyl-L-alanine_amidase_Burkholderia_pseudomallei_Pasteur_52237

1001gi|121597014|ref|lYP_991043.1|_N-acetylmuramoyl-L-alanine_amidase_Burkholderia_mallei_ SAVP1

gi|76817278|ref|YP_336084.1|_ampD_gene_product_Burkholderia_pseudomallei_1710b

1

0i|188533814|ref|YP_001907611.1|_N-acetylmuramoyl-L-alanine_amidase_Erwinia_tasmaniensis_Et1/99
0i[310767688|gb|ADP12638.1|_N-acetylmuramyl-L-alanine_amidase_negative_regulator_of_AmpC_AmpD_Erwinia_sp._Ejp617
0i259908388|ref|YP_002648744.1|_N-acetylmuramyl-L-alanine_amidase_negative_regulator_of AmpC_AmpD_Erwinia_pyrifoliae_Ep1/96
0i[312172459|emb|CBX80716.1|_probable_N-acetylmuramoyl-L-alanine_amidase_Erwinia_amylovora_ATCC_BAA-2158

73 gi|292488320|ref| YP_003531202.1|_yhjR3_gene_product_Erwinia_amylovora_CFBP1430

10



gi|353660105|gb|EHC99812.1|_hypothetical_protein_LTSEWAN_4810_partial_Salmonella_enterica_subsp._enterica_serovar_Wandsworth_str._A4-580
63 | gi[353635400|gb|EHC81720.1|_hypothetical_protein_LTSERUB_5053_Salmonella_enterica_subsp._enterica_serovar_Rubislaw_str._A4-653

0i|353636486|gh|[EHC82528.1|_hypothetical_protein_LTSESEN_4923_Salmonella_enterica_subsp._enterica_serovar_Senftenberg_str._A4-543 CA H E 02 9 5 N \]

gi|161616151|ref|YP_001590117.1|_hypothetical_protein_SPAB_03953_Salmonella_enterica_subsp._enterica_serovar_Paratyphi_B_str._SPB7 -

gi|353587733|gh|[EHC46951.1|_hypothetical_protein_LTSEHVI_4202_partial_Salmonella_enterica_subsp._enterica_serovar_Hvittingfoss_str._A4-620
0i[353594899|gb|[EHC52275.1|_hypothetical_protein_LTSEINV_4688_partial_Salmonella_enterica_subsp._enterica_serovar_Inverness_str._R8-3668
gi|357955004|gb|EHJB0961.1|_hypothetical_protein_LTSEBAI_4263_partial_Salmonella_enterica_subsp._enterica_serovar_Baildon_str._R6-199
i|353643630|gh|[EHC87777.1|_hypothetical_protein_LTSEUGA_4428_Salmonella_enterica_subsp._enterica_serovar_Uganda_str._R8-3404
i|353566988|gb|EHC32306.1|_hypothetical_protein_LTSEADE_4416_partial_Salmonella_enterica_subsp._enterica_serovar_Adelaide_str._A4-669
0i[16761942|ref|NP_457559.1|_hypothetical_protein_STY3341_Salmonella_enterica_subsp._enterica_serovar_Typhi_str._CT18
0i[353605290|gb|[EHC59839.1|_hypothetical_protein_LTSEJOH_4552_partial_Salmonella_enterica_subsp._enterica_serovar_Johannesburg_str._S5-703
13 gi|168231762|ref|ZP_02656820.1|_histidine_triad_Salmonella_enterica_subsp._enterica_serovar_Kentucky_str._CDC_191
gi|16766467|ref|[NP_462082.1|_diadenosine_tetraphosphatehydrolase_Salmonella_enterica_subsp._enterica_serovar_Typhimurium_str._LT2
i|353567956|gb|EHC33003.1|_hypothetical_protein_LTSEALA_4533_Salmonella_enterica_subsp._enterica_serovar_Alachua_str._R6-377
0i[29143429|ref|NP_806771.1|_hypothetical_protein_t3087_Salmonella_enterica_subsp._enterica_serovar_Typhi_str._Ty2
0i[353616134|gh|[EHC67468.1|_hypothetical_protein_LTSEMIS_4272_Salmonella_enterica_subsp._enterica_serovar_Muississippi_str._A4-633
3| 0i[353608391|gb|EHC61984.1|_hypothetical_protein_LTSEMIN_4898_Salmonella_enterica_subsp._enterica_serovar_Minnesota_str._A4-603
0i[204928022|ref|ZP_03219222.1|_histidine_triad_Salmonella_enterica_subsp._enterica_serovar_Javiana_str._GA_MMO04042433
0i[289809313|ref|ZP_06539942.1|_hypothetical_protein_Salmonellaentericaenterica_34767_Salmonella_enterica_subsp._enterica_serovar_Typhi_str._AG3

N}

gi|213421255|ref|ZP_03354321.1|_hypothetical_protein_Salmonentericaenterica_27389_Salmonella_enterica_subsp._enterica_serovar_Typhi_str._E01-6750
0i|289825764|ref|ZP_06544932.1|_hypothetical_protein_Salmonellentericaenterica_10126_Salmonella_enterica_subsp._enterica_serovar_Typhi_str._E98-3139
0i|213584237|ref|ZP_03366063.1|_hypothetical_protein_SentesTyph_24640_Salmonella_enterica_subsp._enterica_serovar_Typhi_str._E98-0664

— i|167551923|ref|ZP_02345676.1|_histidine_triad_Salmonella_enterica_subsp._enterica_serovar_Saintpaul_str._SARA29
0i[365103091|ref|ZP_09333123.1|_hypothetical_protein HMPREF9428_04131_Citrobacter_freundii_4_7_47CFAA
119i|237729943|ref|ZP_04560424.1|_conserved_hypothetical_protein_Citrobacter_sp._30_2
<Ei\283836449|ref|ZP706356190.1|7putative7diadenosineftetraphosphatefhydroIaseﬁCitrobacterﬁyoungaefATCCfZQZZO

47 L— gi|157148581|reflYP_001455900.1|_hypothetical_protein_CKO_04408_Citrobacter_koseri ATCC_BAA-895
0i|161506263|ref|YP_001573375.1|_hypothetical_protein_SARI_04458_Salmonella_enterica_subsp._arizonae_serovar_62:24z23:--_str._RSK2980
gi|340000693|ref|YP_004731577.1|_hypothetical_protein_SBG_2764_Salmonella_bongori_NCTC_12419
0i|376398374|gb|EHT11000.1|_hypothetical_protein_ HMPREF9694_02490_Klebsiella_oxytoca_10-5250
0i[375257390|refYP_005016560.1|_unnamed_protein_product_Klebsiella_oxytoca_KCTC_1686
0i[376381638|gb|EHS94374.1|_hypothetical_protein_ HMPREF9686_03478_Klebsiella_oxytoca_10-5242
gi|376378565|gb|[EHS91324.1|_hypothetical_protein. HMPREF9689_04131_Klebsiella_oxytoca_10-5245
0i[197285315|ref|YP_002151187.1|_hypothetical_protein_PMI1456_Proteus_mirabilis_HI4320
0i|262370900|ref|ZP_06064224.1|_conserved_hypothetical_protein_Acinetobacter_johnsonii_SH046
0i|358013330|ref|ZP_09145140.1|_histidine_triad_Acinetobacter_sp._P8-3-8
gi[269140706|ref|YP_003297407.1|_unnamed_protein_product_Edwardsiella_tarda_EIB202
0i|72162310|ref|YP_289967.1|_unnamed_protein_product_Thermobifida_fusca_YX
0i|294638201|ref|ZP_06716455.1|_putative_diadenosine_tetraphosphate_hydrolase_Edwardsiella_tarda_ATCC_23685
0i|238921586]ref|YP_002935101.1|_unnamed_protein_product_Edwardsiella_ictaluri_93-146
0i[336314610|refizP_08569527.1|_HIT_family_hydrolase_diadenosine_tetraphosphate_hydrolase_Rheinheimera_sp._A13L
gi|77461373|ref|YP_350880.1|_unnamed_protein_product_Pseudomonas_fluorescens_Pf0-1

45

75

55

26!

97

20
57

0i|312961735|ref|ZP_07776233.1|_histidine_triad_(HIT)_protein_Pseudomonas_fluorescens_WH6
gi|374335653|ref| YP_005092340.1|_unnamed_protein_product_Oceanimonas_sp._GK1
gi[157372941|ref|YP_001480930.1|_histidine_triad_(HIT)_protein_Serratia_proteamaculans_568
0i|270264527|reflZP_06192793.1|_hypothetical_protein_SOD_h01940_Serratia_odorifera_4Rx13

95 1gi[333929625|ref| YP_004503204.1|_histidine_triad_(HIT)_protein_Serratia_sp._AS12

mewwmreﬂYP7003810468.1|7hitﬁgeneﬁproductﬁgammaiproteobacteriuminN1
20 0i|331017649|gb|EGH97705.1|_diadenosine_tetraphosphate_(Ap4A)_hydrolase_Pseudomonas_syringae_pv._lachrymans_str._M302278PT

CAHE_0295|hit_Diadenosine_tetraphosphate_(Ap4A)_hydrolase_Cardinium_hertigii_cEperl

0i[50237580|gb|AAT71913.1|_ORF098R_Rock_bream_iridovirus

0.1



0i|213421255|ref|ZP_03354321.1|_hypothetical_protein_Salmonentericaenterica_27389_Salmonella_enterica_subsp._enterica_serovar_Typhi_str._E01-6750
0i|289825764|ref|ZP_06544932.1|_hypothetical_protein_Salmonellentericaenterica_10126_Salmonella_enterica_subsp._enterica_serovar_Typhi_str._E98-3139
0i|289809313|ref|ZP_06539942.1|_hypothetical_protein_Salmonellaentericaenterica_34767_Salmonella_enterica_subsp._enterica_serovar_Typhi_str._AG3 CA H E_O 2 9 5 M L
0i[204928022|ref|ZP_03219222.1|_histidine_triad_Salmonella_enterica_subsp._enterica_serovar_Javiana_str._GA_MMO04042433
0i|353608391|gh|EHC61984.1|_hypothetical_protein_LTSEMIN_4898_Salmonella_enterica_subsp._enterica_serovar_Minnesota_str._A4-603
0i[353616134|gb|EHC67468.1|_hypothetical_protein_LTSEMIS_4272_Salmonella_enterica_subsp._enterica_serovar_Mississippi_str._A4-633
0i|353587733|gh|EHC46951.1|_hypothetical_protein_LTSEHVI_4202_partial_Salmonella_enterica_subsp._enterica_serovar_Hvittingfoss_str._A4-620
0i|353594899|gb|EHC52275.1|_hypothetical_protein_LTSEINV_4688_partial_Salmonella_enterica_subsp._enterica_serovar_Inverness_str._R8-3668
gi|357955004|gb|EHJ80961.1|_hypothetical_protein_LTSEBAI_4263_partial_Salmonella_enterica_subsp._enterica_serovar_Baildon_str._R6-199
0i|353643630|gb|EHC87777.1|_hypothetical_protein_LTSEUGA_4428_Salmonella_enterica_subsp._enterica_serovar_Uganda_str._R8-3404
0i|353566988|gh|EHC32306.1|_hypothetical_protein_LTSEADE_4416_partial_Salmonella_enterica_subsp._enterica_serovar_Adelaide_str._A4-669
0i|29143429ref[NP_806771.1|_hypothetical_protein_t3087_Salmonella_enterica_subsp._enterica_serovar_Typhi_str._Ty2
0i|353567956|gh|EHC33003.1|_hypothetical_protein_LTSEALA_4533_Salmonella_enterica_subsp._enterica_serovar_Alachua_str._R6-377

= 0i|16766467|ref|NP_462082.1|_diadenosine_tetraphosphatehydrolase_Salmonella_enterica_subsp._enterica_serovar_Typhimurium_str._LT2
0i|168231762|ref|ZP_02656820.1|_histidine_triad_Salmonella_enterica_subsp._enterica_serovar_Kentucky_str._CDC_191
0i|353605290|gb|EHC59839.1|_hypothetical_protein_LTSEJOH_4552_partial_Salmonella_enterica_subsp._enterica_serovar_Johannesburg_str._S5-703
0i|16761942|reflNP_457559.1|_hypothetical_protein_STY3341_Salmonella_enterica_subsp._enterica_serovar_Typhi_str._CT18
0i|161616151|reflYP_001590117.1|_hypothetical_protein_SPAB_03953_Salmonella_enterica_subsp._enterica_serovar_Paratyphi_B_str._SPB7
0i|353636486|gh|EHC82528.1|_hypothetical_protein_LTSESEN_4923_Salmonella_enterica_subsp._enterica_serovar_Senftenberg_str._A4-543
69 | 9i[353660105|gb|EHC99812.1|_hypothetical_protein_L TSEWAN_4810_partial_Salmonella_enterica_subsp._enterica_serovar_Wandsworth_str._A4-580
9| 0i|353635400|gh|EHC81720.1|_hypothetical_protein_LTSERUB_5053_Salmonella_enterica_subsp._enterica_serovar_Rubislaw_str._A4-653
I 0i[167551923|ref|ZP_02345676.1|_histidine_triad_Salmonella_enterica_subsp._enterica_serovar_Saintpaul_str._SARA29
0i[283836449|ref|ZP_06356190.1|_putative_diadenosine_tetraphosphate_hydrolase_Citrobacter_youngae_ ATCC_29220
43 - gi|157148581|ref| YP_001455900.1|_hypothetical_protein_CKO_04408_Citrobacter_koseri_ATCC_BAA-895
0i|213584237|ref|ZP_03366063.1|_hypothetical_protein_SentesTyph_24640_Salmonella_enterica_subsp._enterica_serovar_Typhi_str._E98-0664
51 0i[365103091|ref|ZP_09333123.1|_hypothetical_protein HMPREF9428_04131_Citrobacter_freundii_4_7_47CFAA
451gi|237729943|ref|ZP_04560424.1|_conserved_hypothetical_protein_Citrobacter_sp._30_2
 0i|161506263|reflYP_001573375.1|_hypothetical_protein_SARI_04458_Salmonella_enterica_subsp._arizonae_serovar_62:z4z23:--_str._RSK2980

0i|340000693|ref|YP_004731577.1|_hypothetical_protein_SBG_2764_Salmonella_bongori_NCTC_12419
gi|376381638|gh|[EHS94374.1|_hypothetical_protein. HMPREF9686_03478_Klebsiella_oxytoca_10-5242

gi[376378565|gb|[EHS91324.1|_hypothetical_protein_HMPREF9689_04131_Klebsiella_oxytoca_10-5245
90 | gi|376398374|gb|EHT11000.1|_hypothetical_protein_ HMPREF9694_02490_Klebsiella_oxytoca_10-5250
] gi|375257390|ref| YP_005016560.1|_unnamed_protein_product_Klebsiella_oxytoca_KCTC_1686

89 10i|270264527|ref|ZP_06192793.1|_hypothetical_protein_SOD_h01940_Serratia_odorifera_4Rx13
70 0i[333929625|ref|YP_004503204.1|_histidine_triad_(HIT)_protein_Serratia_sp._AS12
gi|157372941|reflYP_001480930.1|_histidine_triad_(HIT)_protein_Serratia_proteamaculans_568
0i|294638201|ref|ZP_06716455.1|_putative_diadenosine_tetraphosphate_hydrolase_Edwardsiella_tarda_ATCC_23685
32 - gi[269140706|ref|YP_003297407.1|_unnamed_protein_product_Edwardsiella_tarda_EIB202
gi|72162310|ref|YP_289967.1|_unnamed_protein_product_Thermobifida_fusca_YX
0i[238921586|ref|YP_002935101.1|_unnamed_protein_product_Edwardsiella_ictaluri_93-146
gi|374335653|ref|YP_005092340.1|_unnamed_protein_product_Oceanimonas_sp._GK1
0i[336314610|ref|ZP_08569527.1|_HIT_family_hydrolase_diadenosine_tetraphosphate_hydrolase_Rheinheimera_sp._A13L
0i|312961735|ref|ZP_07776233.1|_histidine_triad_(HIT)_protein_Pseudomonas_fluorescens_WH6
gi|77461373|ref|YP_350880.1|_unnamed_protein_product_Pseudomonas_fluorescens_Pf0-1
0i[197285315|ref|YP_002151187.1|_hypothetical_protein_PMI1456_Proteus_mirabilis_H14320
’7 gi[262370900|ref|ZP_06064224.1|_conserved_hypothetical_protein_Acinetobacter_johnsonii_SH046
93 19i|358013330|ref|ZP_09145140.1|_histidine_triad_Acinetobacter_sp._P8-3-8
gi[50237580|gb|AAT71913.1|_ORF098R_Rock_bream_iridovirus
gi|331017649|gb|[EGH97705.1|_diadenosine_tetraphosphate_(Ap4A)_hydrolase_Pseudomonas_syringae_pv._lachrymans_str._M302278PT
20 CAHE_0295]hit_Diadenosine_tetraphosphate_(Ap4A)_hydrolase_Cardinium_hertigii_cEperl
41 0i[304310870|ref|YP_003810468.1|_hit_gene_product_gamma_proteobacterium_HdN1

29

34




100 |0i[289771717|ref|ZP_06531095.1|_ribonuclease_Z_Streptomyces_lividans_TK24
0i[21221006|ref|NP_626785.1|_ribonuclease_Z_Streptomyces_coelicolor_A3(2)
0i|371551961|gh|EHN79226.1|_ribonuclease_Z_Streptomyces_coelicoflavus_ZG0656 C A H E O 2 9 7 N J
gi[294629279|ref|ZP_06707839.1|_ribonuclease_Z_Streptomyces_sp._el4 -
gi|329934640|ref|ZP_08284681.1|_ribonuclease_Z_Streptomyces_griseoaurantiacus_M045
gi|302560718|reflZP_07313060.1|_ribonuclease_Z_Streptomyces_griseoflavus_Tu4000
0i|302551331|ref|ZP_07303673.1|_ribonuclease_Z_Streptomyces_viridochromogenes_DSM_40736
0i|297199587|ref|ZP_06916984.1|_ribonuclease_Z_Streptomyces_sviceus_ATCC_29083
0i|374100424|gb|AEY89308.1|_ribonuclease_Z_Streptomyces_hygroscopicus_subsp._jinggangensis_5008

0i[254392588|ref|ZP_05007765.1|_ribonuclease_Z_Streptomyces_clavuligerus_ ATCC_27064
39 100 1gi|294812555|ref|ZP_06771198.1|_ribonuclease_Z_Streptomyces_clavuligerus_ ATCC_27064

99 gi|254382697|ref|ZP_04998054.1|_ribonuclease_Z_Streptomyces_sp._Mgl

—C gi|302534338|ref|ZP_07286680.1|_ribonuclease_Z_Streptomyces_sp._C
0i|328882374|emb|CCA55613.1|_Ribonuclease_Z_Streptomyces_venezuelae_ ATCC_10712
0i|239987526|ref|ZP_04708190.1|_ribonuclease_Z_Streptomyces_roseosporus_NRRL_11379

51

0i[357413526|ref|YP_004925262.1|_ribonuclease_Z_Streptomyces_flavogriseus_ ATCC_33331
0i[344999553ref| YP_004802407.1|_ribonuclease_Z_Streptomyces_sp._SirexAA-E
0i|374989921|ref|YP_004965416.1|_unnamed_protein_product_Streptomyces_bingchenggensis_BCW-1
£ gi|302545477|ref|ZP_07297819.1|_ribonuclease_Z_Streptomyces_hygroscopicus_ATCC_53653
E gi[295838969|ref|ZP_06825902.1|_ribonuclease_Z_Streptomyces_sp._SPB74
100 gi[333027175|ref|ZP_08455239.1|_putative_ribonuclease_Z_Streptomyces_sp._Tu6071
0i[357389489|ref|YP_004904328.1|_rnz_gene_product_Kitasatospora_setae_ KM-6054
gi|54026863|ref|YP_121105.1|_ribonuclease_Z_Nocardia_farcinica_IFM_10152

99

100

45

0i[375093862|ref|ZP_09740127.1|_metal-dependent_hydrolase_beta-lactamase_superfamily_I11_Saccharomonospora_marina_XMU15
gi[257054875|ref|YP_003132707.1|_ribonuclease_Z_Saccharomonospora_viridis_DSM_43017

gi|284033693|ref|YP_003383624.1|_beta-lactamase_domain-containing_protein_Kribbella_flavida_DSM_17836
0i[284990766|ref|YP_003409320.1|_beta-lactamase_domain-containing_protein_Geodermatophilus_obscurus_DSM_43160

0i|118471506]|ref|YP_886148.1|_unnamed_protein_product_Mycobacterium_smegmatis_str._MC2_155
0i[357022433|ref|ZP_09084660.1|_ribonuclease_Z_Mycobacterium_thermoresistibile_ATCC_19527
0i353193201|gb|EHB58705.1|_Ribonuclease_Z_Mycobacterium_rhodesiae_JS60
0i[120406741|ref|YP_956570.1|_ribonuclease_Z_Mycobacterium_vanbaalenii_PYR-1
gi|240168796|ref|ZP_04747455.1|_ribonuclease_Z_Mycobacterium_kansasii_ATCC_12478
0i|149918730|reflZP_01907217.1|_ribonuclease_Z_Plesiocystis_pacifica_SIR-1
CAHE_0297|rnz_Ribonuclease_Z_Cardinium_hertigii_cEperl
0i|338733944|ref|YP_004672417.1|_ribonuclease_Z_Simkania_negevensis_Z

100 1 gi[297621663|ref|YP_003709800.1|_ribonuclease_Z_Waddlia_chondrophila_WSU_86-1044

49

100 L ! 0i[337292983|emb|CCB90981.1|_Ribonuclease_Z_Waddlia_chondrophila_2032/99

E 0i|46446093|ref|YP_007458.1|_elaC_gene_product_Candidatus_Protochlamydia_amoebophila_ UWE25
30 gi[282890175|ref|ZP_06298705.1|_hypothetical_protein_pah_c0140026_Parachlamydia_acanthamoebae_str._Halls_coccus

100 ( gi|15617949|ref[NP_224233.1|_ribonuclease_Z_Chlamydophila_pneumoniae_CWL029
0i[269302897|gb|ACZ32997.1|_ribonuclease_Z_Chlamydophila_pneumoniae_LPCoLN
0i|255348710|ref|ZP_05380717.1|_ribonuclease_Z_Chlamydia_trachomatis_70
0i|15605069|reflNP_219853.1|_ribonuclease_Z_Chlamydia_trachomatis_D/UW-3/CX

25

100
gi|166154558|ref|YP_001654676.1|_unnamed_protein_product_Chlamydia_trachomatis_434/Bu
0i|15835240|ref|NP_296999.1|_ribonuclease_Z_Chlamydia_muridarum_Nigg
gi|330444333|ref|YP_004377319.1|_ribonuclease_Z_Chlamydophila_pecorum_E58

38 i|89898493|ref|YP_515603.1|_ribonuclease_Z_Chlamydophila_felis_Fe/C-56
% 0i29840082|ref|NP_829188.1|_unnamed_protein_product_Chlamydophila_caviae_GPIC
80 0i|329942672|ref|ZP_08291451.1|_ribonuclease_Z_Chlamydophila_psittaci_Cal10

100 | 9i|333410094|gb|EGK69081.1|_ribonuclease_Z_Chlamydophila_abortus_LLG
85 L gi|62184945|ref| YP_219730.1|_unnamed_protein_product_Chlamydophila_abortus_S26/3

0.1



97 | 0i[289771717|reflZP_06531095.1|_ribonuclease_Z_Streptomyces_lividans_TK24
gi|21221006|ref[NP_626785.1|_ribonuclease_Z_Streptomyces_coelicolor_A3(2)

gi|371551961|gh|EHN79226.1|_ribonuclease_Z_Streptomyces_coelicoflavus_ZG0656 C/ \H E 0297 M L

gi|302560718|ref|ZP_07313060.1|_ribonuclease_Z_Streptomyces_griseoflavus_Tu4000

0i|302551331|refiZP_07303673.1|_ribonuclease_Z_Streptomyces_viridochromogenes_DSM_40736
0i[294629279|ref|ZP_06707839.1|_ribonuclease_Z_Streptomyces_sp._e14
0i[329934640|ref|ZP_08284681.1|_ribonuclease_Z_Streptomyces_griseoaurantiacus_MO045

34 0i[297199587|ref|ZP_06916984.1|_ribonuclease_Z_Streptomyces_sviceus_ATCC_29083
gi|374100424|gb|AEY89308.1|_ribonuclease_Z_Streptomyces_hygroscopicus_subsp._jinggangensis_5008

gi|254392588|ref|ZP_05007765.1|_ribonuclease_Z_Streptomyces_clavuligerus_ ATCC_27064
1

©

100 ' gi|294812555(ref|ZP_06771198.1|_ribonuclease_Z_Streptomyces_clavuligerus_ ATCC_27064

ﬂEgi|254382697|ref|ZP704998054.1LribonucIeasefZistreptomycesisp.fMg1
0i[302534338|ref|ZP_07286680.1|_ribonuclease_Z_Streptomyces_sp._C

0i|328882374/emb|CCA55613.1|_Ribonuclease_Z_Streptomyces_venezuelae_ ATCC_10712

0i|239987526]|ref|ZP_04708190.1|_ribonuclease_Z_Streptomyces_roseosporus_NRRL_11379
gi|357413526|ref|YP_004925262.1|_ribonuclease_Z_Streptomyces_flavogriseus_ ATCC_33331
9% 0i|344999553)ref|YP_004802407.1|_ribonuclease_Z_Streptomyces_sp._SirexAA-E

gi|374989921|ref|YP_004965416.1|_unnamed_protein_product_Streptomyces_bingchenggensis_BCW-1
99 0i|302545477|ref|ZP_07297819.1|_ribonuclease_Z_Streptomyces_hygroscopicus_ ATCC_53653

[ 0i[295838969|ref|ZP_06825902.1|_ribonuclease_Z_Streptomyces_sp._SPB74
kd 100 — gi[333027175|ref|ZP_08455239.1|_putative_ribonuclease_Z_Streptomyces_sp._Tu6071

60

0i|284033693|ref| YP_003383624.1|_beta-lactamase_domain-containing_protein_Kribbella_flavida_DSM_17836
0i|257054875|ref|YP_003132707.1|_ribonuclease_Z_Saccharomonospora_viridis_DSM_43017

gi|375093862|ref|ZP_09740127.1|_metal-dependent_hydrolase_beta-lactamase_superfamily_I11_Saccharomonospora_marina_XMU15
0i|284990766|ref|YP_003409320.1|_beta-lactamase_domain-containing_protein_Geodermatophilus_obscurus_DSM_43160

100 0i[120406741|reflYP_956570.1|_ribonuclease_Z_Mycobacterium_vanbaalenii_PYR-1

0i|357022433|ref|zP_09084660.1|_ribonuclease_Z_Mycobacterium_thermoresistibile_ATCC_19527
0i|118471506|ref|YP_886148.1|_unnamed_protein_product_Mycobacterium_smegmatis_str._MC2_155
gi[240168796|ref|ZP_04747455.1|_ribonuclease_Z_Mycobacterium_kansasii_ATCC_12478
0i|353193201|gb|EHB58705.1|_Ribonuclease_Z_Mycobacterium_rhodesiae_JS60
0i[357389489|ref|YP_004904328.1|_rnz_gene_product_Kitasatospora_setae_ KM-6054
497|7— gi[54026863[ref|YP_121105.1_ribonuclease_Z_Nocardia_farcinica_IFM_10152
0i|149918730|refiZP_01907217.1|_ribonuclease_Z_Plesiocystis_pacifica_SIR-1
100 [ gi|297621663|ref|YP_003709800.1|_ribonuclease_Z_Waddlia_chondrophila_WSU_86-1044
gi[337292983|emb|CCB90981.1|_Ribonuclease_Z_Waddlia_chondrophila_2032/99
CAHE_0297|rnz_Ribonuclease_Z_Cardinium_hertigii_cEperl
gi[338733944|ref| YP_004672417.1|_ribonuclease_Z_Simkania_negevensis_Z
gil46446093|ref|YP_007458.1|_elaC_gene_product_Candidatus_Protochlamydia_amoebophila_ UWE25
gi|282890175|ref|ZP_06298705.1|_hypothetical_protein_pah_c0140026_Parachlamydia_acanthamoebae_str._Halls_coccus
0i|166154558|reflYP_001654676.1|_unnamed_protein_product_Chlamydia_trachomatis_434/Bu
gi|15605069|ref[NP_219853.1|_ribonuclease_Z_Chlamydia_trachomatis_D/UW-3/CX
0i|255348710|ref|ZP_05380717.1|_ribonuclease_Z_Chlamydia_trachomatis_70
0i|15835240|reflNP_296999.1|_ribonuclease_Z_Chlamydia_muridarum_Nigg
100  gi|15617949|ref|[NP_224233.1|_ribonuclease_Z_Chlamydophila_pneumoniae_CWL029
0i|269302897|gb|ACZ32997.1|_ribonuclease_Z_Chlamydophila_pneumoniae_LPCoLN
0i|330444333)|ref|YP_004377319.1|_ribonuclease_Z_Chlamydophila_pecorum_E58
0i|89898493|ref|YP_515603.1|_ribonuclease_Z_Chlamydophila_felis_Fe/C-56
0i[29840082|ref[NP_829188.1|_unnamed_protein_product_Chlamydophila_caviae_GPIC
0i|329942672|refiZP_08291451.1|_ribonuclease_Z_Chlamydophila_psittaci_Cal10
99 | 0i[333410094|gb|[EGK69081.1|_ribonuclease_Z_Chlamydophila_abortus_LLG
83L gi|62184945|ref|YP_219730.1|_unnamed_protein_product_Chlamydophila_abortus_S26/3

39

72

100

100

0.1



0i|378936247|gb|AFC74747.1|_microcin_C7_self-immunity_protein_Rickettsia_parkeri_str._Portsmouth

0i[20140669|sp|Q92171.2|Y549_RICCN_RecName:_Full_Putative_carboxypeptidase_RC0549
a gi|15892472|ref|[NP_360186.1|_microcin_C7_self-immunity_protein_Rickettsia_conorii_str._Malish_7
0i[34580533|ref|ZP_00142013.1|_microcin_C7_self-immunity_protein_Rickettsia_sibirica_246
0i[238650912|ref|YP_002916768.1|_muramoyltetrapeptide_carboxypeptidase_Rickettsia_peacockii_str._Rustic
i|374319247|ref|YP_005065746.1|_mccF_gene_product_Rickettsia_slovaca_13-B
{ 0i|229586674]ref|YP_002845175.1|_mccF_gene_product_Rickettsia_africae_ESF-5
0i|378933816|gh|AFC72319.1|_microcin_C7_self-immunity_protein_Rickettsia_rhipicephali_str._3-7-female6-CWPP
0i[378935674|gb|AFC74175.1|_microcin_C7_self-immunity_protein_Rickettsia_montanensis_str._OSU_85-930
0i|341583780|ref|YP_004764271.1|_unnamed_protein_product_Rickettsia_heilongjiangensis_054
gi|350273473|ref|YP_004884786.1|_mccF_gene_product_Rickettsia_japonica_YH
0i|157964482|reflYP_001499306.1|_microcin_C7_self-immunity_protein_Rickettsia_massiliae_MTU5
%L gi|379713936|ref|YP_005302274.1|_unnamed_protein_product_Rickettsia_massiliae_str._AZT80
- 0i|378931150|gb|AFC69659.1|_microcin_C7_self-immunity_protein_Candidatus_Rickettsia_amblyommii_str._GAT-30V
gi|67459015|ref|YP_246639.1|_mccF_gene_product_Rickettsia_felis_ URRWXCal2
1 1‘|‘igi|378932799\gb|AFC71304.1\_microcin_c7_self-immunity_protein_Rickettsia_australis_strA_CutIack
5 gi|157825677|reflYP_001493397.1|_unnamed_protein_product_Rickettsia_akari_str,_Hartford
[ gi|15604267|refNP_220783.1|_hypothetical_protein_RP402_Rickettsia_prowazekii_str._Madrid_E
100 L— gi[51473592|ref| YP_067349.1|_carboxypeptidase_IIW_Rickettsia_typhi_str._Wilmington
——gi[239947252|ref|ZP_04699005.1|_muramoyltetrapeptide_carboxypeptidase_Rickettsia_endosymbiont_of_Ixodes_scapularis

&

@
&)

92

9 0i|379023001|ref|YP_005299662.1|_unnamed_protein_product_Rickettsia_canadensis_str._CA410

100 L 4i|157803846|ref| YP_001492395.1|_microcin_C7_self-immunity_protein_Rickettsia_canadensis_str._McKiel
0i|91205396|reflYP_537751.1|_mccF_gene_product_Rickettsia_bellii_RML369-C

% ———— CAHE_0322_putative_enzyme_Cardinium_hertigii_cEperl

— gi|67459208|ref| YP_246832.1|_mccF2_gene_product_Rickettsia_felis URRWXCal2

JI7) S— gi|378932637|gh|AFC71142.1|_microcin_C7_resistance_protein_Rickettsia_australis_str._Cutlack

99

0i|160872174|ref|ZP_02062306.1|_microcin_C7_self-immunity_protein_Rickettsiella_grylli
0i[374262225|ref|ZP_09620796.1|_hypothetical_protein_LDG_7205_Legionella_drancourtii_LLAP12
gi[270157926ref|ZP_06186583.1|_conserved_hypothetical_protein_Legionella_longbeachae_D-4968
2 gi|242117907|reflNP_001155984.1|_putative_LD_carboxypeptidase_Acyrthosiphon_pisum
100 [ gi|189184304|ref|YP_001938089.1|_microcin_C7_self-immunity_protein_Orientia_tsutsugamushi_str._lkeda

100

99 L 0i[148284152|ref|YP_001248242.1|_microcin_C7_self-immunity_protein_Orientia_tsutsugamushi_str._Boryong
100 9i|60117281|gb|AAX14416.1|_microcin_C7_self-immunity_protein_Wolbachia_endosymbiont_of_Drosophila_mojavensis
o gi|58700060|ref|ZP_00374605.1|_microcin_C7_self-immunity_protein_Wolbachia_endosymbiont_of Drosophila_ananassae
% 89  0i[42520826|ref|[NP_966741.1|_hypothetical_protein_WD1015_Wolbachia_endosymbiont_of_Drosophila_melanogaster
0i|58698964|ref|ZP_00373820.1|_microcin_C7_self-immunity_protein_Wolbachia_endosymbiont_of_Drosophila_ananassae
53 0i[190571058]ref|YP_001975416.1|_Peptidase_S66_family_protein_Wolbachia_endosymbiont_of_Culex_quinquefasciatus_Pel
gi|373450854|ref|ZP_09542810.1|_putative_exported_Peptidase_(S66_family_protein)_Wolbachia_pipientis_wAIbB
86 1 gi|353328015|ref|ZP_08970342.1|_Peptidase_S66_family_protein_Wolbachia_endosymbiont_wVitB_of_Nasonia_vitripennis
gil42523427|ref|[NP_968807.1|_microcin_C7_self-immunity_protein_Bdellovibrio_bacteriovorus_HD100
0i|348025251|ref|YP_004765055.1|_LD-carboxypeptidase_Megasphaera_elsdenii_DSM_20460
47[gi|332678907|gb|AEE88036.1|_Muramoyl-tetrapeptide_carboxypeptidase_(Mch/deA_famin)_FranciseIIa_cf._novicida_Fxl
29 gi[208780195|ref|ZP_03247537.1|_LD-carboxypeptidase_family_protein_Francisella_novicida_FTG
0i[282158391|gb|ADA77782.1|_hypothetical_protein_NE061598_00565_Francisella_tularensis_subsp._tularensis_NE061598
108 gi|57339516|gb|AAW49745.1|_hypothetical_protein_FTT0101_synthetic_construct
gi|56707276|ref|YP_169172.1|_unnamed_protein_product_Francisella_tularensis_subsp._tularensis_SCHU_S4
50 9i[89256948]ref|YP_514310.1|_hypothetical_protein_FTL_1678_Francisella_tularensis_subsp._holarctica_LVS
gi|167010016|ref|ZP_02274947.1|_LD-carboxypeptidase_family_protein_Francisella_tularensis_subsp._holarctica_FSC200
53|gi|187931046|ref|YP_001891030.1|_peptidase_U61_family_Francisella_tularensis_subsp._mediasiatica_FSC147
0i|118498177|reflYP_899227.1|_U61_family_peptidase_Francisella_novicida_U112
—

0.1

0i|157828425|ref|YP_001494667.1|_microcin_C7_self-immunity_protein_Rickettsia_rickettsii_str._Sheila_Smith C A H E O 3 2 2 N J



0i[341583780|ref|YP_004764271.1|_unnamed_protein_product_Rickettsia_heilongjiangensis_054
gi|378933816|gh|AFC72319.1|_microcin_C7_self-immunity_protein_Rickettsia_rhipicephali_str._3-7-female6-CWPP CAH E 0322 M L
0i|378935674|gb|AFC74175.1|_microcin_C7_self-immunity_protein_Rickettsia_montanensis_str._OSU_85-930 —
0i|350273473|ref|YP_004884786.1|_mccF_gene_product_Rickettsia_japonica_YH
6) i|157964482|reflYP_001499306.1|_microcin_C7_self-immunity_protein_Rickettsia_massiliae_MTUS5
- i|379713936|ref| YP_005302274.1|_unnamed_protein_product_Rickettsia_massiliae_str._AZT80
- gi|378931150|gh|AFC69659.1|_microcin_C7_self-immunity_protein_Candidatus_Rickettsia_amblyommii_str._GAT-30V
&Lgi\15604267\reﬂNP_220783.1\_hypothetical_protein_RP402_Rickensia_prowazekii_str._Madrid_E

0i|51473592|ref|YP_067349.1|_carboxypeptidase_IIW_Rickettsia_typhi_str._Wilmington
24 ﬁi|67459015|reﬂYP_246639.1|_mch_gene_product_Rickettsia_felis_URRWXCalZ

P

sy [ 9i|378932799|gb|AFC71304.1|_microcin_C7_self-immunity_protein_Rickettsia_australis_str._Cutlack
01— gi|157825677|reflYP_001493397.1]_unnamed_protein_product_Rickettsia_akari_str._Hartford

16
[+ 0i[374319247|ref| YP_005065746.1|_mccF_gene_product_Rickettsia_slovaca_13-B
I 9i|229586674|ref|YP_002845175.1|_mccF_gene_product_Rickettsia_africae_ESF-5
gi|238650912|ref| YP_002916768.1|_muramoyltetrapeptide_carboxypeptidase_Rickettsia_peacockii_str._Rustic
w“ 0i[378936247|gb|AFC74747.1|_microcin_C7_self-immunity_protein_Rickettsia_parkeri_str._Portsmouth
0i|15892472|refiINP_360186.1|_microcin_C7_self-immunity_protein_Rickettsia_conorii_str._Malish_7
gi|20140669|sp|Q92171.2|Y549_RICCN_RecName:_Full_Putative_carboxypeptidase_RC0549
43| ||0il157828425|ref|YP_001494667.1|_microcin_C7_self-immunity_protein_Rickettsia_rickettsii_str._Sheila_Smith
i|34580533)ref|ZP_00142013.1|_microcin_C7_self-immunity_protein_Rickettsia_sibirica_246

— 0i|239947252|ref|ZP_04699005.1|_muramoyltetrapeptide_carboxypeptidase_Rickettsia_endosymbiont_of_Ixodes_scapularis
gi|379023001|ref|YP_005299662.1|_unnamed_protein_product_Rickettsia_canadensis_str._CA410

84 941 gi|157803846(ref| YP_001492395.1|_microcin_C7_self-immunity_protein_Rickettsia_canadensis_str._McKiel

56

0i|91205396|ref| YP_537751.1|_mccF_gene_product_Rickettsia_bellii RML369-C

14

CAHE_0322_putative_enzyme_Cardinium_hertigii_cEperl
[ 9il67459208|ref|YP_246832.1|_mccF2_gene_product_Rickettsia_felis_ URRWXCal2

al |

97

100l — 0i[378932637|gb|AFC71142.1|_microcin_C7_resistance_protein_Rickettsia_australis_str._Cutlack
gi|160872174|ref|ZP_02062306.1|_microcin_C7_self-immunity_protein_Rickettsiella_grylli
gi|374262225|ref|ZP_09620796.1|_hypothetical_protein_LDG_7205_Legionella_drancourtii_LLAP12
gi[270157926ref|ZP_06186583.1|_conserved_hypothetical_protein_Legionella_longbeachae_D-4968

0i|242117907|reflNP_001155984.1|_putative_LD_carboxypeptidase_Acyrthosiphon_pisum
100 |9i|60117281|gb|AAX14416.1|_microcin_C7_self-immunity_protein_Wolbachia_endosymbiont_of_Drosophila_mojavensis
gi|58700060|ref|ZP_00374605.1|_microcin_C7_self-immunity_protein_Wolbachia_endosymbiont_of_Drosophila_ananassae
0i|58698964|ref|ZP_00373820.1|_microcin_C7_self-immunity_protein_Wolbachia_endosymbiont_of Drosophila_ananassae
i|42520826|ref|NP_966741.1|_hypothetical_protein_WD1015_Wolbachia_endosymbiont_of_Drosophila_melanogaster
100 | 9i|189184304]ref| YP_001938089.1|_microcin_C7_self-immunity_protein_Orientia_tsutsugamushi_str._lkeda
0i|148284152|ref|YP_001248242.1|_microcin_C7_self-immunity_protein_Orientia_tsutsugamushi_str._Boryong
42 gi[353328015|ref|ZP_08970342.1|_Peptidase_S66_family_protein_Wolbachia_endosymbiont_wVitB_of_Nasonia_vitripennis
0i|373450854|ref|ZP_09542810.1|_putative_exported_Peptidase_(S66_family_protein)_Wolbachia_pipientis_wAIbB
gi|190571058|ref|YP_001975416.1|_Peptidase_S66_family_protein_Wolbachia_endosymbiont_of_Culex_guinquefasciatus_Pel
i|42523427|ref|NP_968807.1|_microcin_C7_self-immunity_protein_Bdellovibrio_bacteriovorus_HD100
0i|348025251|refiYP_004765055.1|_LD-carboxypeptidase_Megasphaera_elsdenii_DSM_20460

62
71

46
48

63

0i|282158391|gb|ADA77782.1|_hypothetical_protein_NE061598_00565_Francisella_tularensis_subsp._tularensis_NE061598
0i|57339516|gh|AAW49745.1|_hypothetical_protein_FTT0101_synthetic_construct
gi|56707276|ref|YP_169172.1|_unnamed_protein_product_Francisella_tularensis_subsp._tularensis_SCHU_S4

0.2

1088 9il332678907|gb|AEE88036.1|_Muramoyl-tetrapeptide_carboxypeptidase_(MccF/LdcA_family)_Francisella_cf._novicida_Fx1
0i[208780195|ref|ZP_03247537.1|_LD-carboxypeptidase_family_protein_Francisella_novicida_FTG
0i|89256948|ref|YP_514310.1|_hypothetical_protein_FTL_1678_Francisella_tularensis_subsp._holarctica_LVS

1| 9il167010016]ref|ZP_02274947.1|_LD-carboxypeptidase_family_protein_Francisella_tularensis_subsp._holarctica_FSC200
gi|187931046|ref|YP_001891030.1|_peptidase_U61_family_Francisella_tularensis_subsp._mediasiatica_FSC147
0i|118498177|ref|YP_899227.1|_U61_family_peptidase_Francisella_novicida_U112

~




15

100

100  0i|326391501|ref|ZP_08213035.1|_pyridoxine_biosynthesis_protein_Thermoanaerobacter_ethanolicus_JW_200
J‘:L 0i|345017208|ref|YP_004819561.1|_pyridoxal_biosynthesis_lyase_pdxS_Thermoanaerobacter_wiegelii_Rt8.B1

gi[20807305|reflINP_622476.1|_pyridoxal_biosynthesis_lyase_PdxS_Thermoanaerobacter_tengcongensis_MB4 CA H E O 3 7 6 N \]

[ gi[304316381|ref|YP_003851526.1|_pyridoxine_biosynthesis_protein_Thermoanaerobacterium_thermosaccharolyticum_DSM_571
9 0i|333897631|ref|YP_004471505.1|_pyridoxal_biosynthesis_lyase_pdxS_Thermoanaerobacterium_xylanolyticum_LX-11

0i[312144620|ref|YP_003996066.1|_pyridoxine_biosynthesis_protein_Halanaerobium_hydrogeniformans

gi[326789595|ref|YP_004307416.1|_pyridoxine_biosynthesis_protein_Clostridium_lentocellum_DSM_5427

0i[293376218|ref|ZP_06622463.1|_pyridoxal_5-phosphate_synthase_synthase_subunit_Pdx1_Turicibacter_sanguinis_PC909
[ 0il150019848|ref|YP_001312102.1|_unnamed_protein_product_Clostridium_beijerinckii_NCIMB_8052

10l — 0i[359409811|reflZP_09202276.1|_Pyridoxal_biosynthesis_lyase_pdxS_Clostridium_sp._DL-VI11

0i[317131138|refiYP_004090452.1|_pyridoxine_biosynthesis_protein_Ethanoligenens_harbinense_YUAN-3

0i|343178852|emb|CCC57934.1|_pyridoxine_biosynthesis_glutamine_amidotransferase_synthase_subunit_Caloramator_australicus_RC3

44

0i|338811937|ref|ZP_08624138.1|_pyridoxal_biosynthesis_lyase_PdxS_Acetonema_longum_DSM_6540
0i|365978231|gh|EHN14323.1|_pyridoxal_biosynthesis_lyase_PdxS_Clostridium_sporogenes_PA_3679
0i|187778619|reflZP_02995092.1|_hypothetical_protein_CLOSPO_02214_Clostridium_sporogenes_ATCC_15579

32

100\ 4i|148380760]ref|YP_001255301.1|_pyroA_gene_product_Clostridium_botulinum_A_str, ATCC_3502

0i|322807110|emb|CBZ04684.1|_pyridoxine_biosynthesis_glutamine_amidotransferase_synthase_subunit_Clostridium_botulinum_H04402_065
gi|170760039)|ref|YP_001788118.1|_pyridoxal_biosynthesis_lyase_PdxS_Clostridium_botulinum_A3_str._Loch_Maree
0i[153940625|ref| YP_001392078.1|_pyridoxal_biosynthesis_lyase_PdxS_Clostridium_botulinum_F_str._Langeland

31

27

99

0i|134298291|reflYP_001111787.1|_pyridoxal_biosynthesis_lyase_PdxS_Desulfotomaculum_reducens_MI-1

[ 0i|354559348]ref|ZP_08978598.1|_Pyridoxal_biosynthesis_lyase_pdxS_Desulfitobacterium_metallireducens_DSM_15288

49
91
41

99

gi|380679969|gb|EIB94806.1|_Pyridoxal_biosynthesis_lyase_pdxS_Desulfosporosinus_acidiphilus_SJ4
0i[374992788|ref|YP_004968287.1|_unnamed_protein_product_Desulfosporosinus_orientis_DSM_765
% 0i[345862364|ref|ZP_08814589.1|_pyridoxine_biosynthesis_protein_Desulfosporosinus_sp._OT
59 gi[374578729|ref|ZP_09651823.1|_pyridoxal_5-phosphate_synthase_synthase_subunit_Pdx1_Desulfosporosinus_youngiae_DSM_17734
51 0i|354564367|ref|ZP_08983570.1|_Pyridoxal_biosynthesis_lyase_pdxS_Desulfosporosinus_meridiei_DSM_13257

91

0i|227904847|emb|CAQ34814.1|_vitamin_B6_biosynthesis_protein_Rhizophagus_intraradices

0i[296415263|ref|XP_002837311.1|_hypothetical_protein_Tuber_melanosporum_Mel28

0i|326496745|dbj|BAJ98399.1|_predicted_protein_Hordeum_vulgare_subsp._vulgare

0i|294937354|ref|XP_002782052.1|_ethylene-inducible_protein_hever_putative_Perkinsus_marinus_ATCC_50983

45

0i|94985209)ref| YP_604573.1|_unnamed_protein_product_Deinococcus_geothermalis_DSM_11300

92

0i[291295929)ref|YP_003507327.1|_unnamed_protein_product_Meiothermus_ruber_DSM_1279
T gi[328950743|ref| YP_004368078.1|_pyridoxal_biosynthesis_lyase_pdxS_Marinithermus_hydrothermalis_DSM_14884
0i|218295047|ref|ZP_03495883.1|_pyridoxine_biosynthesis_protein_Thermus_aquaticus_Y51MC23

0i|320450624|ref|YP_004202720.1|_unnamed_protein_product_Thermus_scotoductus_SA-01
0i|359291048|gb|AEV16565.1|_Pyridoxal_biosynthesis_protein_PDX1.3_Thermus_sp._CCB_US3_UF1
0i[333966369|gb|AEG33134.1|_Pyridoxal_biosynthesis_lyase_pdxS_Thermus_thermophilus_SG0.5JP17-16
0i|68565700|sp|Q5SKD9.2|PDXS_THET8_RecName:_Full_Pyridoxal_biosynthesis_lyase_pdxS
gi|46198660|ref|YP_004327.1|_pyridoxal_biosynthesis_lyase_PdxS_Thermus_thermophilus_HB27
gi|55980673|ref|YP_143970.1|_pyridoxal_biosynthesis_lyase_PdxS_Thermus_thermophilus_HB8

100

i|108804155|ref|YP_644092.1|_pyridoxal_biosynthesis_lyase_PdxS_Rubrobacter_xylanophilus_DSM_9941

gi|306490889|gb|ADM95007.1|_pyridoxine_biosynthesis_enzyme_uncultured_candidate_division_JS1_bacterium

0i|374853423|dbj|BAL56332.1|_pyridoxine_biosynthesis_protein_uncultured_candidate_division_OP1_bacterium

CAHE_0376|pdxS_Pyridoxal_biosynthesis_lyase_pdxS_Cardinium_hertigii_cEperl

0i|46445871|ref|YP_007236.1|_unnamed_protein_product_Candidatus_Protochlamydia_amoebophila_UWE25

0i[282890350|ref|ZP_06298878.1|_hypothetical_protein_pah_c0160064_Parachlamydia_acanthamoebae_str._Halls_coccus

0i[297621915|reflYP_003710052.1|_Pyridoxal_biosynthesis_lyase_Waddlia_chondrophila_WSU_86-1044

gi|373459231|ref|ZP_09550998.1|_Pyridoxal_biosynthesis_lyase_pdxS_Caldithrix_abyssi_DSM_13497

36
85

0i|373482995|ref|ZP_09573747.1|_pyridoxal_phosphate_synthase_yaaD_subunit_Spirochaeta_africana_DSM_8902
[ 0i[307719388|ref|YP_003874920.1|_pyridoxine_biosynthesis_protein_Spirochaeta_thermophila_DSM_6192

100 L 0i[339412477|gb|AEJ62042.1|_Pyridoxal_biosynthesis_lyase_pdxS_Spirochaeta_thermophila_DSM_6578



941 i[326391501|ref|ZP_08213035.1|_pyridoxine_biosynthesis_protein_Thermoanaerobacter_ethanolicus_JW_200
0i|345017208|ref|YP_004819561.1|_pyridoxal_biosynthesis_lyase_pdxS_Thermoanaerobacter_wiegelii_Rt8.B1
0i[20807305|ref|[NP_622476.1|_pyridoxal_biosynthesis_lyase_PdxS_Thermoanaerobacter_tengcongensis_MB4 CA H E_O 3 7 6 M L
0i[304316381|ref|YP_003851526.1|_pyridoxine_biosynthesis_protein_Thermoanaerobacterium_thermosaccharolyticum_DSM_571
0i[333897631|ref|YP_004471505.1|_pyridoxal_biosynthesis_lyase_pdxS_Thermoanaerobacterium_xylanolyticum_LX-11
0i[326789595|ref| YP_004307416.1|_pyridoxine_biosynthesis_protein_Clostridium_lentocellum_DSM_5427
0i[293376218]|ref|ZP_06622463.1|_pyridoxal_5-phosphate_synthase_synthase_subunit_Pdx1_Turicibacter_sanguinis_PC909
0i|150019848|ref{YP_001312102.1|_unnamed_protein_product_Clostridium_beijerinckii_NCIMB_8052
0i|359409811|ref|ZP_09202276.1|_Pyridoxal_biosynthesis_lyase_pdxS_Clostridium_sp._DL-VIII
0i[312144620|ref|YP_003996066.1|_pyridoxine_biosynthesis_protein_Halanaerobium_hydrogeniformans
0i[317131138]ref|YP_004090452.1|_pyridoxine_biosynthesis_protein_Ethanoligenens_harbinense_YUAN-3
ol 0i[343178852|emb|CCC57934.1|_pyridoxine_biosynthesis_glutamine_amidotransferase_synthase_subunit_Caloramator_australicus_RC3
0i[322807110|emb|CBZ04684.1|_pyridoxine_biosynthesis_glutamine_amidotransferase_synthase_subunit_Clostridium_botulinum_H04402_065
67 0i|187778619|ref|ZP_02995092.1|_hypothetical_protein_CLOSPO_02214_Clostridium_sporogenes_ATCC_15579
gi|148380760|ref|YP_001255301.1|_pyroA_gene_product_Clostridium_botulinum_A_str._ATCC_3502
gi|365978231|gb|EHN14323.1|_pyridoxal_biosynthesis_lyase_PdxS_Clostridium_sporogenes_PA_3679
gi|170760039|ref|YP_001788118.1|_pyridoxal_biosynthesis_lyase_PdxS_Clostridium_botulinum_A3_str._Loch_Maree
0i|153940625|ref|YP_001392078.1|_pyridoxal_biosynthesis_lyase_PdxS_Clostridium_botulinum_F_str._Langeland
0i|338811937|ref|ZP_08624138.1|_pyridoxal_biosynthesis_lyase_PdxS_Acetonema_longum_DSM_6540
0i[134298291ref|YP_001111787.1|_pyridoxal_biosynthesis_lyase_PdxS_Desulfotomaculum_reducens_MI-1
— 0i[354559348|ref|ZP_08978598.1|_Pyridoxal_biosynthesis_lyase_pdxS_Desulfitobacterium_metallireducens_DSM_15288
0i|380679969|gb|EIB94806.1|_Pyridoxal_biosynthesis_lyase_pdxS_Desulfosporosinus_acidiphilus_SJ4
0i[345862364|ref|ZP_08814589.1|_pyridoxine_biosynthesis_protein_Desulfosporosinus_sp._OT
0i|374992788|ref|YP_004968287.1|_unnamed_protein_product_Desulfosporosinus_orientis_DSM_765
0i|374578729|ref|ZP_09651823.1|_pyridoxal_5-phosphate_synthase_synthase_subunit_Pdx1_Desulfosporosinus_youngiae_DSM_17734
0i|354564367|ref|ZP_08983570.1|_Pyridoxal_biosynthesis_lyase_pdxS_Desulfosporosinus_meridiei_DSM_13257

96 i|46445871|ref|YP_007236.1|_unnamed_protein_product_Candidatus_Protochlamydia_amoebophila_UWE25
459|E 4i[282890350|ref|ZP_06208878.1|_hypothetical_protein_pah_c0160064_Parachlamydia_acanthamoebae_str._Halls_coccus
0i[297621915|ref|YP_003710052.1|_Pyridoxal_biosynthesis_lyase_Waddlia_chondrophila_WSU_86-1044

63

99

90

32
gi|373482995|ref|ZP_09573747.1|_pyridoxal_phosphate_synthase_yaaD_subunit_Spirochaeta_africana_DSM_8902
30 89 0i[307719388|ref|YP_003874920.1|_pyridoxine_biosynthesis_protein_Spirochaeta_thermophila_DSM_6192
m 100 1 4i|339412477|gb|AEJ62042.1|_Pyridoxal_biosynthesis_lyase_pdxS_Spirochaeta_thermophila_DSM_6578

gi|373459231|ref|ZP_09550998.1|_Pyridoxal_biosynthesis_lyase_pdxS_Caldithrix_abyssi_ DSM_13497
CAHE_0376|pdxS_Pyridoxal_biosynthesis_lyase_pdxS_Cardinium_hertigii_cEperl
i|108804155|ref|YP_644092.1|_pyridoxal_biosynthesis_lyase_PdxS_Rubrobacter_xylanophilus_DSM_9941
0i|227904847|emb|CAQ34814.1|_vitamin_B6_biosynthesis_protein_Rhizophagus_intraradices
0i[296415263|ref|XP_002837311.1|_hypothetical_protein_Tuber_melanosporum_Mel28
0i[326496745|dbj|BAJ98399.1|_predicted_protein_Hordeum_vulgare_subsp._vulgare
0i|294937354|ref|XP_002782052.1|_ethylene-inducible_protein_hever_putative_Perkinsus_marinus_ATCC_50983
0i|306490889|gb| ADM95007.1|_pyridoxine_biosynthesis_enzyme_uncultured_candidate_division_JS1_bacterium
gi|374853423|dbj|BAL56332.1|_pyridoxine_biosynthesis_protein_uncultured_candidate_division_OP1_bacterium
gi|291295929|ref|YP_003507327.1|_unnamed_protein_product_Meiothermus_ruber_DSM_1279

0i|94985209)ref| YP_604573.1|_unnamed_protein_product_Deinococcus_geothermalis_DSM_11300
0i[328950743|ref|YP_004368078.1|_pyridoxal_biosynthesis_lyase_pdxS_Marinithermus_hydrothermalis_DSM_14884
0i[333966369|gb| AEG33134.1|_Pyridoxal_biosynthesis_lyase_pdxS_Thermus_thermophilus_SG0.5JP17-16
0i|46198660|ref|YP_004327.1|_pyridoxal_biosynthesis_lyase_PdxS_Thermus_thermophilus_HB27
0i|55980673|ref|YP_143970.1|_pyridoxal_biosynthesis_lyase_PdxS_Thermus_thermophilus_HB8
0i|68565700|sp|Q5SKD9.2|PDXS_THET8_RecName:_Full_Pyridoxal_biosynthesis_lyase_pdxS
0i|359291048|gb|AEV16565.1|_Pyridoxal_hiosynthesis_protein_PDX1.3_Thermus_sp._CCB_US3_UF1
0i[218295047|ref|ZP_03495883.1|_pyridoxine_biosynthesis_protein_Thermus_aquaticus_Y51MC23
0i|320450624|ref|YP_004202720.1|_unnamed_protein_product_Thermus_scotoductus_SA-01

7

38

0.05



42

24

18

631 0i|375360702|ref|YP_005128741.1|_pdxT_gene_product_Bacillus_amyloliquefaciens_subsp._plantarum_CAU_B946
100

0i|380496996|emb|CCG48034.1|_glutamine_amidotransferase_subunit_PdxT_Bacillus_amyloliquefaciens_subsp._plantarum_NAU_B9601-Y2
9 0i|154684530|ref|YP_001419691.1|_glutamine_amidotransferase_subunit_PdxT_Bacillus_amyloliquefaciens_FZB42 CA H E O 3 7 7 N \]
98 [ gi|157691301|ref|YP_001485763.1|_glutamine_amidotransferase_subunit_PdxT_Bacillus_pumilus_SAFR-032 -
100 0i|194018059|ref|ZP_03056664.1|_glutamine_amidotransferase_subunit_PdxT_(Glutamineamidotransferase_glutaminase_subunit_pdxT)_Bacillus_pumilus_ATCC_7061
28

gi[212637861|ref|YP_002314381.1|_glutamine_amidotransferase_subunit_PdxT_Anoxybacillus_flavithermus_ WK1
0i|253577335|ref|ZP_04854652.1|_SNO_glutamine_amidotransferase_Paenibacillus_sp._oral_taxon_786_str._D14

100

0i|354586576|ref|ZP_09004981.1|_SNO_glutamine_amidotransferase_Paenibacillus_lactis_154

00 [~ 0i[308066923|ref|YP_003868528.1|_hypothetical_protein_PPE_00091_Paenibacillus_polymyxa_E681
38L- gi|310639561|reflYP_003944319.1]_unnamed_protein_product_Paenibacillus_polymyxa_SC2

5| 0i|374321435|ref|YP_005074564.1|_unnamed_protein_product_Paenibacillus_terrae_HPL-003
1 E

0i|225181125|ref{ZP_03734571.1|_SNO_glutamine_amidotransferase_Dethiobacter_alkaliphilus_ AHT_1

0i|350266237|ref|YP_004877544.1|_glutamine_amidotransferase_subunit_PdxT_Bacillus_subtilis_subsp._spizizenii_TU-B-10

0i|118582356|sp|Q8EN04.2|PDXT_OCEIH_RecName:_Full_Glutamine_amidotransferase_subunit_pdxT_AltName:_Full_Glutamine_amidotransferase_glutaminase_subunit_pdxT

0i[296131561|ref|YP_003638808.1|_SNO_glutamine_amidotransferase_Thermincola_potens_JR

0i[260891938|ref|YP_003238035.1|_SNO_glutamine_amidotransferase_Ammonifex_degensii_KC4

0i[169830229|ref|YP_001716211.1|_glutamine_amidotransferase_subunit_PdxT_Candidatus_Desulforudis_audaxviator_MP104C

36

0i[357041514|ref|ZP_09103287.1|_Glutamine_amidotransferase_subunit_pdxT_Desulfotomaculum_gibsoniae_DSM_7213

0i[333977514]ref|YP_004515459.1|_glutamine_amidotransferase_subunit_pdxT_Desulfotomaculum_kuznetsovii_ DSM_6115
gi|147676345|ref|YP_001210560.1|_glutamine_amidotransferase_subunit_PdxT_Pelotomaculum_thermopropionicum_SI
gi[334338630|ref|YP_004543610.1|_unnamed_protein_product_Desulfotomaculum_ruminis_DSM_2154

gi[323704026|ref|ZP_08115646.1|_SNO_glutamine_amidotransferase_Desulfotomaculum_nigrificans_DSM_574
0i|134297892|ref|YP_001111388.1|_glutamine_amidotransferase_subunit_PdxT_Desulfotomaculum_reducens_MI-1

0i[340749728|ref|ZP_08686580.1|_peptide_deformylase_Fusobacterium_mortiferum_ATCC_9817

49

100

0i|307298865|ref|ZP_07578667.1|_SNO_glutamine_amidotransferase_Thermotogales_bacterium_MesG1.Ag.4.2

99 gi|358451958|ref|ZP_09162386.1|_Glutamine_amidotransferase_subunit_pdxT_Fervidobacterium_pennivorans_DSM_9078
88 E gi|154250415|ref|YP_001411240.1|_glutamine_amidotransferase_subunit_PdxT_Fervidobacterium_nodosum_Rt17-B1

gi|357420624|ref|YP_004933616.1|_pyridoxal_phosphate_synthase_yaaE_subunit_Thermovirga_lienii_DSM_17291

{gi\z17076285|ref|YP7002334001. 1|_glutamine_amidotransferase_subunit_PdxT_Thermosipho_africanus_TCF52B
100

gi|150021723|reflYP_001307077.1|_glutamine_amidotransferase_subunit_PdxT_Thermosipho_melanesiensis_B1429

0i[222099175|ref|YP_002533743.1|_Glutamine_amidotransferase_subunit_pdxT_Thermotoga_neapolitana_DSM_4359
0i|148269588|ref|YP_001244048.1|_glutamine_amidotransferase_subunit_PdxT_Thermotoga_petrophila_RKU-1
0i|15643238|ref|NP_228282.1|_glutamine_amidotransferase_subunit_PdxT_Thermotoga_maritima_MSB8

%0 0i|170288264|ref|YP_001738502.1|_glutamine_amidotransferase_subunit_PdxT_Thermotoga_sp._RQ2
0i|122920733|pdb|21SS|D_Chain_D_Structure_Of_The_Plp_Synthase_Holoenzyme_From_Thermotoga_Maritima

95

0i|325282415|ref|YP_004254956.1|_Glutamine_amidotransferase_subunit_pdxT_Deinococcus_proteolyticus_ MRP

0i[297624329|ref|YP_003705763.1|_unnamed_protein_product_Truepera_radiovictrix_ DSM_17093
00— gi|347755879|ref|YP_004863443.1|_unnamed_protein_product_Candidatus_Chloracidobacterium_thermophilum_B

60

[ gi|157273441|gb|AB7340.1|_glutamine_amidotransferase_subunit_PdxT_Candidatus_Chloracidobacterium_thermophilum
100 [ gi[325113323]ref| YP_004277268.1|_glutamine_amidotransferase_subunit_PdxT_Acidiphilium_multivorum_AIU301

63

88

L 0i|148243986|ref| YP_001220224.1|_glutamine_amidotransferase_subunit_PdxT_Acidiphilium_cryptum_JF-5
0i|225872138ref|YP_002753593.1|_glutamine_amidotransferase_SNO_family_Acidobacterium_capsulatum_ATCC_51196
gi|374310303|ref|YP_005056733.1|_unnamed_protein_product_Granulicella_mallensis_ MPSACTX8
0i|320107183|ref|YP_004182773.1|_SNO_glutamine_amidotransferase_Terriglobus_saanensis_SP1PR4
0i|94968898|ref|YP_590946.1|_unnamed_protein_product_Candidatus_Koribacter_versatilis_Ellin345

0i[254519107|ref|ZP_05131163.1|_glutamine_amidotransferase_subunit_PdxT_Clostridium_sp._7_2_43FAA

CAHE_0377|pdxT_Glutamine_amidotransferase_subunit_pdxT_Cardinium_hertigii_cEperl

15

gi[373459232|ref|ZP_09550999.1|_pyridoxal_5-phosphate_synthase_glutaminase_subunit_Pdx2_Caldithrix_abyssi_DSM_13497
gi[337755751|ref|YP_004648262.1|_Pyridoxine_biosynthesis_glutamine_amidotransferase_glutaminase_subunit_Francisella_sp._TX077308

0.1

100 0i|167626456|ref|YP_001676956.1|_glutamine_amidotransferase_subunit_PdxT_Francisella_philomiragia_subsp._philomiragia_ATCC_25017

96 - gi|254877420|ref|ZP_05250130.1|_glutamine_amidotransferase_Francisella_philomiragia_subsp._philomiragia_ATCC_25015



24

47

84

50

100 0i|380496996/emb|CCG48034.1|_glutamine_amidotransferase_subunit_PdxT_Bacillus_amyloliquefaciens_subsp._plantarum_NAU_B9601-Y2
0i|154684530|ref|YP_001419691.1|_glutamine_amidotransferase_subunit_PdxT_Bacillus_amyloliquefaciens_FZB42 CAH E_0377 M L
[ gi[157691301|ref|YP_001485763.1|_glutamine_amidotransferase_subunit_PdxT_Bacillus_pumilus_SAFR-032
100 L— gi|194018059|ref|ZP_03056664.1|_glutamine_amidotransferase_subunit_PdxT_(Glutamineamidotransferase_glutaminase_subunit_pdxT)_Bacillus_pumilus_ATCC_7061
0i[212637861|ref|YP_002314381.1|_glutamine_amidotransferase_subunit_PdxT_Anoxybacillus_flavithermus_ WK1

65{ 0i[375360702|ref|YP_005128741.1|_pdxT_gene_product_Bacillus_amyloliquefaciens_subsp._plantarum_CAU_B946

100

4,7 0i|350266237|ref|YP_004877544.1|_glutamine_amidotransferase_subunit_PdxT_Bacillus_subtilis_subsp._spizizenii_TU-B-10
74

0i|118582356|sp|Q8EN04.2|PDXT_OCEIH_RecName:_Full_Glutamine_amidotransferase_subunit_pdxT_AltName:_Full_Glutamine_amidotransferase_glutaminase_subunit_pdxT
gi[225181125|ref|ZP_03734571.1|_SNO_glutamine_amidotransferase_Dethiobacter_alkaliphilus_AHT_1
— gi[253577335|ref|ZP_04854652.1|_SNO_glutamine_amidotransferase_Paenibacillus_sp._oral_taxon_786_str._D14

99

0i[354586576|ref|ZP_09004981.1|_SNO_glutamine_amidotransferase_Paenibacillus_lactis_154
— gi[310639561|ref|YP_003944319.1|_unnamed_protein_product_Paenibacillus_polymyxa_SC2
100

0i[308066923|ref|YP_003868528.1|_hypothetical_protein_PPE_00091_Paenibacillus_polymyxa_E681

gi[374321435|ref|YP_005074564.1|_unnamed_protein_product_Paenibacillus_terrae_HPL-003
gi|357041514|ref|ZP_09103287.1|_Glutamine_amidotransferase_subunit_pdxT_Desulfotomaculum_gibsoniae_DSM_7213
0i|260891938|ref|YP_003238035.1|_SNO_glutamine_amidotransferase_ Ammonifex_degensii_KC4
gi|169830229|ref|YP_001716211.1|_glutamine_amidotransferase_subunit_PdxT_Candidatus_Desulforudis_audaxviator_MP104C
0i[296131561|reflYP_003638808.1]_SNO_glutamine_amidotransferase_Thermincola_potens_JR
0i|333977514|reflYP_004515459.1|_glutamine_amidotransferase_subunit_pdxT_Desulfotomaculum_kuznetsovii_ DSM_6115
0i|147676345|ref|YP_001210560.1|_glutamine_amidotransferase_subunit_PdxT_Pelotomaculum_thermopropionicum_SI|
0i|334338630|ref| YP_004543610.1|_unnamed_protein_product_Desulfotomaculum_ruminis_DSM_2154
0i|323704026|ref|ZP_08115646.1|_SNO_glutamine_amidotransferase_Desulfotomaculum_nigrificans_DSM_574
90 0i|134297892|ref|YP_001111388.1|_glutamine_amidotransferase_subunit_PdxT_Desulfotomaculum_reducens_MI-1

gi[340749728|ref|ZP_08686580.1|_peptide_deformylase_Fusobacterium_mortiferum_ATCC_9817

0i|254519107|ref|ZP_05131163.1|_glutamine_amidotransferase_subunit_PdxT_Clostridium_sp._7_2_43FAA

37

0i|307298865|ref|ZP_07578667.1|_SNO_glutamine_amidotransferase_Thermotogales_bacterium_MesG1.Ag.4.2
0i[358451958]ref|ZP_09162386.1|_Glutamine_amidotransferase_subunit_pdxT_Fervidobacterium_pennivorans_DSM_9078
gi|154250415|ref|YP_001411240.1|_glutamine_amidotransferase_subunit_PdxT_Fervidobacterium_nodosum_Rt17-B1
0i|357420624ref|YP_004933616.1|_pyridoxal_phosphate_synthase_yaaE_subunit_Thermovirga_lienii_DSM_17291
gi[150021723|ref|YP_001307077.1|_glutamine_amidotransferase_subunit_PdxT_Thermosipho_melanesiensis_B1429

98

gi[217076285|ref|YP_002334001.1|_glutamine_amidotransferase_subunit_PdxT_Thermosipho_africanus_TCF52B

0i[222099175|ref| YP_002533743.1|_Glutamine_amidotransferase_subunit_pdxT_Thermotoga_neapolitana_DSM_4359
0i|148269588|ref|YP_001244048.1|_glutamine_amidotransferase_subunit_PdxT_Thermotoga_petrophila_RKU-1
0i[15643238|ref|NP_228282.1|_glutamine_amidotransferase_subunit_PdxT_Thermotoga_maritima_MSB8
0i|170288264|ref|YP_001738502.1|_glutamine_amidotransferase_subunit_PdxT_Thermotoga_sp._RQ2
0i|122920733|pdb|21SS|D_Chain_D_Structure_Of_The_Plp_Synthase_Holoenzyme_From_Thermotoga_Maritima

82 gi|167626456|reflYP_001676956.1|_glutamine_amidotransferase_subunit_PdxT_Francisella_philomiragia_subsp._philomiragia_ ATCC_25017
100 ’_(gi|254877420|re11ZP_05250130.1|_gIutamine_amidotransferase_FranciseIIa_phiIomirag ia_subsp._philomiragia_ATCC_25015

21

21

57

B

‘ gi[337755751|ref|YP_004648262.1|_Pyridoxine_biosynthesis_glutamine_amidotransferase_glutaminase_subunit_Francisella_sp._TX077308

CAHE_0377|pdxT_Glutamine_amidotransferase_subunit_pdxT_Cardinium_hertigii_cEperl

96

0i|373459232|ref|ZP_09550999.1|_pyridoxal_5-phosphate_synthase_glutaminase_subunit_Pdx2_Caldithrix_abyssi_DSM_13497
gi|325282415|ref|YP_004254956.1|_Glutamine_amidotransferase_subunit_pdxT_Deinococcus_proteolyticus_ MRP
0i|297624329|ref|YP_003705763.1|_unnamed_protein_product_Truepera_radiovictrix_DSM_17093

100 |j 0i[347755879|ref|YP_004863443.1|_unnamed_protein_product_Candidatus_Chloracidobacterium_thermophilum_B

0.1

71

gi|157273441|gb|AB7340.1|_glutamine_amidotransferase_subunit_PdxT_Candidatus_Chloracidobacterium_thermophilum

100 [ 0i|325113323|ref|YP_004277268.1|_glutamine_amidotransferase_subunit_PdxT_Acidiphilium_multivorum_AIU301

93

0i[148243986|ref|YP_001220224.1|_glutamine_amidotransferase_subunit_PdxT_Acidiphilium_cryptum_JF-5
0i[225872138|ref|YP_002753593.1|_glutamine_amidotransferase_SNO_family_Acidobacterium_capsulatum_ATCC_51196
0i|374310303|ref|YP_005056733.1|_unnamed_protein_product_Granulicella_mallensis_ MP5ACTX8
0i[320107183ref|YP_004182773.1|_SNO_glutamine_amidotransferase_Terriglobus_saanensis_SP1PR4
0i|94968898|ref|YP_590946.1|_unnamed_protein_product_Candidatus_Koribacter_versatilis_Ellin345



CAHE 0378 NJ

99[

CAHE_0378_conserved_protein_of_unknown_function_Cardinium_hertigii_cEperl

0i303388968|ref|XP_003072717.1|_hypothetical_protein_Eint_040670_Encephalitozoon_intestinalis_ ATCC_50506
0i[113205334|gb|AAT38766.2|_Polyprotein_putative_Solanum_demissum

0i|237749991|reflZP_04580471.1|_hemin_uptake_system_outer_membrane_receptor_Helicobacter_bilis_ ATCC_43879

0i[212715189|ref|ZP_03323317.1|_hypothetical_protein_BIFCAT_00078_Bifidobacterium_catenulatum_DSM_16992__ JCM_1194

53 _|
35

0.2

0i|118725041|reflNP_720466.2|_hypothetical_protein_SO_A0150_Shewanella_oneidensis_MR-1



16

CAHE_0378 ML

31

gi|118725041|ref[NP_720466.2|_hypothetical_protein_SO_A0150_Shewanella_oneidensis_MR-1

0i|113205334|gb|AAT38766.2|_Polyprotein_putative_Solanum_demissum
0i[237749991|ref|ZP_04580471.1|_hemin_uptake_system_outer_membrane_receptor_Helicobacter_bilis_ ATCC_43879

=

o
05

0i[212715189|ref|ZP_03323317.1|_hypothetical_protein_BIFCAT_00078_Bifidobacterium_catenulatum_DSM_16992__ JCM_1194

CAHE_0378_conserved_protein_of_unknown_function_Cardinium_hertigii_cEperl

0i|303388968|refXP_003072717.1|_hypothetical_protein_Eint_040670_Encephalitozoon_intestinalis_ ATCC_50506



541 0i[339760080|gb| AEJ96300.1|_tryptophanyl-tRNA_synthetase_I1_Klebsiella_pneumoniae_KCTC_2242

0i[378976755|ref|YP_005224896.1|_unnamed_protein_product_Klebsiella_pneumoniae_subsp._pneumoniae_HS11286

gi|330013704|ref|ZP_08307767.1|_tryptophan--tRNA_ligase_Klebsiella_sp._MS_92-3 CAH E 0379 N\]

gi|152973219|reflYP_001338365.1|_trpS_gene_product_Klebsiella_pneumoniae_subsp._pneumoniae_MGH_78578 -

0i[238892881|reflYP_002917615.1|_tryptophanyl-tRNA_synthetase_I1_Klebsiella_pneumoniae_subsp._pneumoniae_NTUH-K2044

10089 0i|365142334|ref|ZP_09347566.1|_tryptophan-tRNA_ligase_Klebsiella_sp._4_1_44FAA

gi|336248492|ref|YP_004592202.1|_unnamed_protein_product_Enterobacter_aerogenes_ KCTC_2190

76 0i|288937374]ref|YP_003441433.1|_tryptophanyl-tRNA_synthetase_Klebsiella_variicola_At-22

gi|262045084|ref|ZP_06018125.1|_tryptophan-tRNA_ligase_Klebsiella_pneumoniae_subsp._rhinoscleromatis_ ATCC_13884

77| 9i|206580076|ref|YP_002240675.1|_unnamed_protein_product_Klebsiella_pneumoniae_342

65 gi|290512758|ref|ZP_06552124.1|_tryptophanyl-tRNA_synthetase_Klebsiella_sp._1_1_55

gi|376401499|gb|EHT14106.1|_tryptophan-tRNA_ligase_Klebsiella_oxytoca_10-5246

gi[376378184|gh|[EHS90946.1|_tryptophan-tRNA_ligase_Klebsiella_oxytoca_10-5242

0i|376395264|gb|EHT07911.1|_tryptophan-tRNA_ligase_Klebsiella_oxytoca_10-5250

o7 |[ 911375258739]ref| YP_005017909.1|_unnamed_protein_product_Klebsiella_oxytoca_KCTC_1686

68 | 0i[376391692|gb|[EHT04364.1|_tryptophan-tRNA _ligase_Klebsiella_oxytoca_10-5245

99 781gi[376376230|gb|EHS89012.1|_tryptophan-tRNA_ligase_Klebsiella_oxytoca_10-5243
gi[379049597|gb|EHY67492.1|_tryptophan--tRNA_ligase_Salmonella_enterica_subsp._houtenae_str._ATCC_BAA-1581

100 0i|168234639|refiZP_02659697.1|_tryptophanyl-tRNA_synthetase_Salmonella_enterica_subsp._enterica_serovar_Schwarzengrund_str._SL480

100 85

h 0i|330827739|ref|YP_004390691.1|_tryptophanyl-tRNA_synthetase_I1_Aeromonas_veronii_B565
100 LF gi|145297162|ref|YP_001140003.1|_trpS_gene_product_Aeromonas_salmonicida_subsp._salmonicida_A449
9

2 0i|117620470|ref|YP_854575.1|_trpS-1_gene_product_Aeromonas_hydrophila_subsp._hydrophila_ATCC_7966
59 L—gi[334702491|ref|ZP_08518357.1|_tryptophanyl-tRNA_synthetase_II_Aeromonas_caviae_Ae398
96 F gi|91779682|ref|YP_554890.1|_unnamed_protein_product_Burkholderia_xenovorans_LB400

71

9 gi[378316772|ref|ZP_09818634.1]|_tryptophanyl-tRNA_synthetase_I1_Burkholderia_sp._Ch1-1
0i|187921815|ref|YP_001890847.1|_tryptophanyl-tRNA_synthetase_I1_Burkholderia_phytofirmans_PsJN
gi|295680745|ref|YP_003609319.1|_tryptophanyl-tRNA_synthetase_Burkholderia_sp._CCGE1002
L 0i[222086166|ref|YP_002544698.1|_tryptophanyl-tRNA_synthetase_II_Agrobacterium_radiobacter_K84
o 0i|113866544]ref|YP_725033.1|_tryptophanyl-tRNA_synthetase_I1_Ralstonia_eutropha_H16
0i|339324690|ref|YP_004684383.1|_tryptophanyl-tRNA_synthetase_TrpS_Cupriavidus_necator_N-1
0i|188591259|ref| YP_001795859.1|_tryptophanyl-tRNA_synthetase_ii_Cupriavidus_taiwanensis_LMG_19424
0i[73540207|ref|YP_294727.1|_unnamed_protein_product_Ralstonia_eutropha_JMP134
0i|167840515|reflZP_02467199.1]|_tryptophanyl-tRNA_synthetase_I1_Burkholderia_thailandensis_ MSMB43
0i|126457253|reflYP_001076558.1|_tryptophanyl-tRNA_synthetase_I1_Burkholderia_pseudomallei_1106a
00 0i|53722884|ref|YP_111869.1|_trpS_gene_product_Burkholderia_pseudomallei_K96243
7 gi|53716475|ref|YP_105053.1|_trpS-2_gene_product_Burkholderia_mallei_ATCC_23344
0i[237508275|ref|ZP_04520990.1|_tryptophan--tRNA_ligase_Burkholderia_pseudomallei_ MSHR346
541 9i|217422230|ref|ZP_03453733.1|_tryptophan--tRNA_ligase_Burkholderia_pseudomallei_576
67 1i|167724752|ref|ZP_02407988.1|_tryptophanyl-tRNA_synthetase_II_Burkholderia_pseudomallei_DM98
CAHE_0379_Tryptophanyl-tRNA_synthetase(Tryptophan--tRNA _ligase)_(TrpRS)_Cardinium_hertigii_cEperl

73 0i|94984558|ref|YP_603922.1|_unnamed_protein_product_Deinococcus_geothermalis_DSM_11300
41(")4—'7— 0i[320335239)ref| YP_004171950.1]_unnamed_protein_product_Deinococcus_maricopensis_DSM_21211
gi[325282847|ref|YP_004255388.1|_tryptophanyl-tRNA_synthetase_Deinococcus_proteolyticus_ MRP

% 0i|164686750|reflZP_02210778.1|_hypothetical_protein_CLOBAR_00345_Clostridium_bartlettii_ DSM_16795
L 0i|238855582|ref|ZP_04645884.1|_tryptophan-tRNA _ligase_Lactobacillus_jensenii_269-3

100 0i|312869186|ref|ZP_07729359.1|_tryptophan--tRNA_ligase_Lactobacillus_oris_PB013-T2-3

100 — gi|341655363|gb|[EGS79091.1|_tryptophan--tRNA_ligase_Staphylococcus_epidermidis_\VCU037

100

99

100

92

* [ 0i|282876641|ref|ZP_06285500.1|_tryptophan--tRNA_ligase_Staphylococcus_epidermidis_SK135
68 0i|2501069|sp|Q46127.1|SYW_CLOLO_RecName:_Full_Tryptophan--tRNA_ligase_AltName:_Full_Tryptophanyl-tRNA_synthetase_Short_TrpRS
4100'—7':@150015684|reﬂYP_001307938.1|_unnamed_protein_product_cIostridium_beijerinckii_NCI MB_8052
100 gi[359410900|ref|ZP_09203365.1|_tryptophanyl-tRNA_synthetase_Clostridium_sp._DL-VI1II



64

98

0i[339760080|gb|AEJ96300.1|_tryptophanyl-tRNA_synthetase_II_Klebsiella_pneumoniae_ KCTC_2242
67 [ 0i[378976755|ref|YP_005224896.1|_unnamed_protein_product_Klebsiella_pneumoniae_subsp._pneumoniae_HS11286
0i|330013704|ref|ZP_08307767.1|_tryptophan--tRNA_ligase_Klebsiella_sp._MS_92-3
0i|152973219|ref|YP_001338365.1|_trpS_gene_product_Klebsiella_pneumoniae_subsp._pneumoniae_ MGH_78578
0i[238892881|ref|YP_002917615.1|_tryptophanyl-tRNA_synthetase_I1_Klebsiella_pneumoniae_subsp._pneumoniae_ NTUH-K2044

CAHE_0379 ML

49
85

0i|365142334|ref|ZP_09347566.1|_tryptophan-tRNA_ligase_Klebsiella_sp._4_1_44FAA
0i[336248492|ref|YP_004592202.1|_unnamed_protein_product_Enterobacter_aerogenes_KCTC_2190
i[288937374|ref|YP_003441433.1|_tryptophanyl-tRNA_synthetase_Klebsiella_variicola_At-22

[ 0i[262045084|ref|ZP_06018125.1|_tryptophan-tRNA_ligase_Klebsiella_pneumoniae_subsp._rhinoscleromatis_ATCC_13884
0i[206580076|ref|YP_002240675.1|_unnamed_protein_product_Klebsiella_pneumoniae_342
0i[290512758|ref|ZP_06552124.1|_tryptophanyl-tRNA_synthetase_Klebsiella_sp._1_1 55
gi|376401499|gb|EHT14106.1|_tryptophan-tRNA_ligase_Klebsiella_oxytoca_10-5246
0i|376378184|gb|EHS90946.1|_tryptophan-tRNA _ligase_Klebsiella_oxytoca_10-5242
gi|376395264|gb|EHT07911.1|_tryptophan-tRNA_ligase_Klebsiella_oxytoca_10-5250

100

gi|375258739|ref|YP_005017909.1|_unnamed_protein_product_Klebsiella_oxytoca_KCTC_1686
) gi|376391692|gb|EHT04364.1|_tryptophan-tRNA_ligase_Klebsiella_oxytoca_10-5245
gi[376376230|gh|[EHS89012.1|_tryptophan-tRNA_ligase_Klebsiella_oxytoca_10-5243
E 0i|379049597|gb|EHY67492.1|_tryptophan--tRNA _ligase_Salmonella_enterica_subsp._houtenae_str._ATCC_BAA-1581
100 — gi|168234639|ref|ZP_02659697.1|_tryptophanyl-tRNA_synthetase_Salmonella_enterica_subsp._enterica_serovar_Schwarzengrund_str._SL480
0i[330827739|ref|YP_004390691.1|_tryptophanyl-tRNA_synthetase_I1_Aeromonas_veronii_B565
0i|145297162|reflYP_001140003.1|_trpS_gene_product_Aeromonas_salmonicida_subsp._salmonicida_A449
gi|117620470|ref|YP_854575.1|_trpS-1_gene_product_Aeromonas_hydrophila_subsp._hydrophila_ATCC_7966

100
74
63 — i[334702491|ref|ZP_08518357.1|_tryptophanyl-tRNA_synthetase_II_Aeromonas_caviae_Ae398

92 1 gi[91779682|ref| YP_554890.1|_unnamed_protein_product_Burkholderia_xenovorans_LB400

81 L 0i|378316772|ref|ZP_09818634.1|_tryptophanyl-tRNA_synthetase_II_Burkholderia_sp._Ch1-1

100 0i[187921815|ref|YP_001890847.1|_tryptophanyl-tRNA_synthetase_I1_Burkholderia_phytofirmans_PsIN

62

100

0i|295680745|ref|YP_003609319.1|_tryptophanyl-tRNA_synthetase_Burkholderia_sp._CCGE1002
0i[222086166|ref|YP_002544698.1|_tryptophanyl-tRNA_synthetase_II_Agrobacterium_radiobacter_K84
83 [~ 0i|113866544|ref|YP_725033.1|_tryptophanyl-tRNA_synthetase_I1_Ralstonia_eutropha_H16
9 0i[339324690|ref| YP_004684383.1|_tryptophanyl-tRNA_synthetase_TrpS_Cupriavidus_necator_N-1
100 0i|188591259|ref|YP_001795859.1|_tryptophanyl-tRNA_synthetase_ii_Cupriavidus_taiwanensis_LMG_19424
gi[73540207|ref|YP_294727.1|_unnamed_protein_product_Ralstonia_eutropha_JMP134

86 gi|167840515|ref|ZP_02467199.1|_tryptophanyl-tRNA_synthetase_I1_Burkholderia_thailandensis_MSMB43

0i|126457253]ref|YP_001076558.1|_tryptophanyl-tRNA_synthetase_lI_Burkholderia_pseudomallei_1106a
0i[53722884|ref|YP_111869.1|_trpS_gene_product_Burkholderia_pseudomallei_K96243
gi|53716475|ref|YP_105053.1|_trpS-2_gene_product_Burkholderia_mallei_ATCC_23344
0i|237508275|ref|ZP_04520990.1|_tryptophan--tRNA_ligase_Burkholderia_pseudomallei_ MSHR346
0i|217422230|ref|ZP_03453733.1|_tryptophan--tRNA_ligase_Burkholderia_pseudomallei_576
721gi|167724752|reflZP_02407988.1|_tryptophanyl-tRNA_synthetase_II_Burkholderia_pseudomallei_DM98
CAHE_0379_Tryptophanyl-tRNA_synthetase(Tryptophan--tRNA _ligase)_(TrpRS)_Cardinium_hertigii_cEperl

97

i194984558|ref| YP_603922.1|_unnamed_protein_product_Deinococcus_geothermalis_DSM_11300

79 qi
4100':'7— gi|320335239|ref|YP_004171950.1|_unnamed_protein_product_Deinococcus_maricopensis_DSM_21211
0i|325282847|ref|YP_004255388.1|_tryptophanyl-tRNA_synthetase_Deinococcus_proteolyticus_ MRP

0i|164686750|ref|ZP_02210778.1|_hypothetical_protein_CLOBAR_00345_Clostridium_bartlettii DSM_16795
99— 0i[238855582|ref|ZP_04645884.1| _tryptophan-tRNA_ligase_Lactobacillus_jensenii_269-3

01

99

85

0i|312869186|ref|ZP_07729359.1|_tryptophan--tRNA_ligase_Lactobacillus_oris_PB013-T2-3
100 [ gi[341655363|gh|EGS79091.1|_tryptophan--tRNA_ligase_Staphylococcus_epidermidis_\VCU037

L 0i[282876641|reflZP_06285500.1|_tryptophan--tRNA_ligase_Staphylococcus_epidermidis_SK135
0i[2501069|sp|Q46127.1|SYW_CLOLO_RecName:_Full_Tryptophan--tRNA_ligase_AltName:_Full_Tryptophanyl-tRNA_synthetase_Short_TrpRS

91 E gi|150015684|ref|YP_001307938.1|_unnamed_protein_product_Clostridium_beijerinckii_NCIMB_8052
100 “— gi|359410900|ref|ZP_09203365.1|_tryptophanyl-tRNA_synthetase_Clostridium_sp._DL-VIII



27/0i|148558454|ref| YP_001257805.1|_typA_gene_product_Brucella_ovis_ATCC_25840
2 0i|17988764|ref[INP_541397.1|_GTP-binding_protein_TYPA/BIPA_Brucella_melitensis_bv._1_str._16M
5L 4ij261217467|refiZP_05931748.1|_GTP-binding_protein_TypA_Brucella_ceti_M13/05/1 CAH E 0393 N\]
a 0i|306841562|ref|ZP_07474260.1|_GTP-binding_protein_TypA_Brucella_sp._BO2 -
100 0i|225629336|ref|ZP_03787369.1|_GTP-binding_protein_TypA_Brucella_ceti_str._Cudo

{ 0i|163844994|ref|YP_001622649.1|_GTP-binding_protein_TypA_Brucella_suis_ATCC_23445
0i|182677450|ref|YP_001831596.1|_GTP-binding_protein_TypA_Beijerinckia_indica_subsp._indica_ATCC_9039
0i|338972582|ref|ZP_08627955.1|_GTP-binding_protein_Bradyrhizobiaceae_bacterium_SG-6C
64 99 0i[365898946|ref|ZP_09436874.1|_GTP-binding_protein_typA/bipA_(Tyrosine_phosphorylated_protein_A)_Bradyrhizobium_sp._STM_3843

100 gi[27375651|refiINP_767180.1|_typA_gene_product_Bradyrhizobium_japonicum_USDA_110
90 gi|209967185|ref|YP_002300100.1|_typA_gene_product_Rhodospirillum_centenum_SW
gi|347739208|ref|ZP_08870525.1|_GTP-binding_protein_TypA_Azospirillum_amazonense_Y2

100

69| 99 gi[356877645|emb|CCC98487.1|_GTP-binding_protein_typA/BipA_Azospirillum_brasilense_Sp245
100 [ 0i|288958092|ref|YP_003448433.1|_GTP-hinding_protein_Azospirillum_sp._B510
98 L gi|374291585|ref| YP_005038620.1|_typA_gene_product_Azospirillum_lipoferum_48

0i[378402605|emb|CCG07721.1|_GTP-binding_protein_TypA_Rhodospirillum_photometricum_DSM_122

ud 52| gi|144900401|emb|CAM77265.1|_membrane_GTPase_involved_in_stress_response_Magnetospirillum_gryphiswaldense_ MSR-1
99 E gil46200870|ref|ZP_00056256.2|_COG1217:_Predicted_membrane_GTPase_involved_in_stress_response_Magnetospirillum_magnetotacticum_MS-1
95 0i[380683391|emb|CCG41656.1|_GTP-binding_protein_typA/bipA_(Tyrosine_phosphorylated_protein_A)_Phaeospirillum_molischianum_DSM_120
0i|254487252|ref|ZP_05100457.1|_GTP-binding_protein_TypA/BipA_Roseobacter_sp._GAI101
100 ‘_:gimgglszos|ref|ZP701903736.1LGTP-bindingfproteinnypAﬁRoseobacterisp.iAsz-'o’b
99 0i|85703232|ref|ZP_01034336.1|_GTP-binding_protein_TypA_Roseovarius_sp._217
0i[347757117|ref|YP_004864679.1|_GTP-binding_protein_TypA/BipA_Micavibrio_aeruginosavorus_ARL-13
gﬁgi|225630047|ref|YP_002726838.1|_GTP-binding_protein_TypA_WoIbachia_sp._wRi

gil42520122|ref|NP_966037.1|_elongation_factor_Tu_family_protein_Wolbachia_endosymbiont_of_Drosophila_melanogaster
100 Hgi\190570624|ref|YP7001974982.1\7GTP-bindingfproteinnypAﬁWoIbachiaﬁendosymbiontﬁoLCuIexﬁquinquefasciatusfPeI
100 L gi|373450330|ref|zP_09542342.1|_GTP-binding_protein_typA/bipA_(Tyrosine_phosphorylated_protein_A)_Wolbachia_pipientis_wAIbB

CAHE_0393|bipA_GTP-binding_protein_Cardinium_hertigii_cEperl
0i[344924375|ref|ZP_08777836.1|_GTP-binding_protein_Candidatus_Odyssella_thessalonicensis_L13

gi|157827566|ref|YP_001496630.1|_unnamed_protein_product_Rickettsia_bellii_OSU_85-389
0i|51473460|ref|YP_067217.1|_GTP-binding_protein_TypA_Rickettsia_typhi_str._Wilmington
0i|15604133|ref|NP_220648.1|_hypothetical_protein_RP263_Rickettsia_prowazekii_str._Madrid_E
100 | gi|157803483[ref|YP_001492032.1|_GTP-binding_protein_Rickettsia_canadensis_str._McKiel
gi|379022684|ref|YP_005299345.1|_unnamed_protein_product_Rickettsia_canadensis_str._CA410
fi‘:gi|378932980|gb|AFC71485.1LGTP-bindingiproteiniRickettsiaﬁaustralisﬁstr.fCutIack
1

98

64 100

100

gi|157825478|ref|YP_001493198.1|_unnamed_protein_product_Rickettsia_akari_str._Hartford
gi|67459410|ref|YP_247034.1|_typA_gene_product_Rickettsia_felis URRWXCal2
— 0i[239947782|ref|ZP_04699535.1|_GTP-binding_protein_TypA/BipA_Rickettsia_endosymbiont_of_Ixodes_scapularis
94 || 99 r gi|350273323|ref|YP_004884636.1|_typA_gene_product_Rickettsia_japonica_YH
53‘;(9i|341583580\reﬂYP7004764071.1|7unnamedfproteinfproductfRickettsiaﬁheiIongjiangensi57054
gi|378935494|gh|AFC73995.1|_GTP-binding_protein_Rickettsia_montanensis_str._OSU_85-930
Lgi\378933620|gb\AFC72123.1|_GTP-binding_protein_Rickettsia_rhipicephaIi_str._S-?-femaIeG-CWPP

057

gi[157964334|ref|YP_001499158.1|_GTP-binding_protein_TypA_Rickettsia_massiliae_MTUS
0i[378930960|gb|AFC69469.1|_GTP-binding_protein_Candidatus_Rickettsia_amblyommii_str._GAT-30V

I 0i[238650488|ref|YP_002916340.1|_GTP-binding_protein_Rickettsia_peacockii_str._Rustic

) 9i|379018855]ref| YP_005295089.1|_unnamed_protein_product_Rickettsia_rickettsii_str._Hlp*2

0™ gi|157828226|ref|YP_001494468.1|_GTP-binding_protein_Rickettsia_rickettsii_str._Sheila_Smith

o 0i|378936043|gb|AFC74543.1|_GTP-binding_protein_Rickettsia_parkeri_str._Portsmouth

0i|15892272|ref|NP_359986.1|_GTP-binding_protein_Rickettsia_conorii_str._Malish_7

1+ gi[374319070|ref| YP_005065568.1|_typA_gene_product_Rickettsia_slovaca_13-B

0i|34580713|ref|ZP_00142193.1|_GTP-binding_protein_Rickettsia_sibirica_246

62
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N

0.05



95

53

99 1 gi[350273323|ref|YP_004884636.1|_typA_gene_product_Rickettsia_japonica_YH
gi|341583580|ref|YP_004764071.1|_unnamed_protein_product_Rickettsia_heilongjiangensis_054

— gi[378935494|gb|AFC73995.1|_GTP-binding_protein_Rickettsia_montanensis_str._OSU_85-930
0i|378933620|gb|AFC72123.1|_GTP-binding_protein_Rickettsia_rhipicephali_str._3-7-female6-CWPP

o 0i|157964334|reflYP_001499158.1|_GTP-binding_protein_TypA_Rickettsia_massiliae_MTU5

= gi|378930960|gh|AFC69469.1|_GTP-binding_protein_Candidatus_Rickettsia_amblyommii_str._GAT-30V
ol gi|238650488|ref|YP_002916340.1|_GTP-binding_protein_Rickettsia_peacockii_str._Rustic

[ 9i|378936043|gb|AFC74543.1|_GTP-binding_protein_Rickettsia_parkeri_str._Portsmouth
gi|15892272|ref|[NP_359986.1|_GTP-binding_protein_Rickettsia_conorii_str._Malish_7
gi|374319070|reflYP_005065568.1|_typA_gene_product_Rickettsia_slovaca_13-B
0i|34580713|ref|ZP_00142193.1|_GTP-binding_protein_Rickettsia_sibirica_246
tgi\379018855|ref|YP_005295089.1\_unnamed_protein_product_Rickettsia_rickettsii_str._HIp*2
gi|157828226|ref|YP_001494468.1|_GTP-binding_protein_Rickettsia_rickettsii_str._Sheila_Smith

4{ gi|157803483|ref|YP_001492032.1|_GTP-binding_protein_Rickettsia_canadensis_str._McKiel

48| 100'qi[379022684|ref|YP_005299345.1|_unnamed_protein_product_Rickettsia_canadensis_str._CA410
— gi[239947782|ref|ZP_04699535.1|_GTP-binding_protein_TypA/BipA_Rickettsia_endosymbiont_of_Ixodes_scapularis
[EH67459410|ref|YP_247034.1|_1ypA_gene_product_Rickettsia_feIis_URRWXCaIZ

I3

9

2

)

2

)
>

0i[378932980|gh|AFC71485.1|_GTP-binding_protein_Rickettsia_australis_str._Cutlack
2 gi|157825478ref|YP_001493198.1|_unnamed_protein_product_Rickettsia_akari_str._Hartford

100 0i|51473460|ref|YP_067217.1|_GTP-binding_protein_TypA_Rickettsia_typhi_str._Wilmington
92 100 gi[15604133|ref|[NP_220648.1|_hypothetical_protein_RP263_Rickettsia_prowazekii_str._Madrid_E

gi|157827566|ref|YP_001496630.1|_unnamed_protein_product_Rickettsia_bellii_ OSU_85-389

CAHE_0393|bipA_GTP-binding_protein_Cardinium_hertigii_cEperl
0i|344924375|ref|ZP_08777836.1|_GTP-binding_protein_Candidatus_Odyssella_thessalonicensis_L13
gi|347757117|reflYP_004864679.1|_GTP-binding_protein_TypA/BipA_Micavibrio_aeruginosavorus_ARL-13

98 1 gi[225630047|ref|YP_002726838.1|_GTP-binding_protein_TypA_Wolbachia_sp._wRi
100 F{ gil42520122|ref|NP_966037.1|_elongation_factor_Tu_family_protein_Wolbachia_endosymbiont_of_Drosophila_melanogaster
100 L{gi|190570624|releP7001974982.1|7GTP-bindingfproteinnypAﬁWoIbachiaﬁendosymbiontﬁotCuIexﬁquinquefasciatusﬁpel
100 ! 6i|373450330|ref|ZP_09542342.1|_GTP-binding_protein_typA/bipA_(Tyrosine_phosphorylated_protein_A)_Wolbachia_pipientis_wAlbB
0i|254487252|ref|ZP_05100457.1|_GTP-binding_protein_TypA/BipA_Roseobacter_sp._GAI101

92

0.05

51

91

100 \—|:gi\149915208|ref|ZP701903736.1|7GTP-bindingfproteinﬁTypAﬁRoseobacterﬁsp.7AzwK-3b
%8 gi|85703232|ref|ZP_01034336.1|_GTP-binding_protein_TypA_Roseovarius_sp._217

0i[46200870|ref|ZP_00056256.2|_COG1217:_Predicted_membrane_GTPase_involved_in_stress_response_Magnetospirillum_magnetotacticum_MS-1
gi|380683391|emb|CCG41656.1|_GTP-binding_protein_typA/bipA_(Tyrosine_phosphorylated_protein_A)_Phaeospirillum_molischianum_DSM_120
0i|144900401|emb|CAM77265.1|_membrane_GTPase_involved_in_stress_response_Magnetospirillum_gryphiswaldense_MSR-1
0i[378402605|emb|CCG07721.1|_GTP-binding_protein_TypA_Rhodospirillum_photometricum_DSM_122

83 — 0i[288958092|ref| YP_003448433.1|_GTP-binding_protein_Azospirillum_sp._B510
100 [gi|374291585|ref|YP_005038620.1|_typA_gene_product_AzospiriIIum_lipoferum_4B

0i[356877645|emb|CCC98487.1|_GTP-binding_protein_typA/BipA_Azospirillum_brasilense_Sp245
gi[209967185]|ref|YP_002300100.1|_typA_gene_product_Rhodospirillum_centenum_SW
0i[347739208|ref|ZP_08870525.1|_GTP-binding_protein_TypA_Azospirillum_amazonense_Y?2
97

0i|365898946|ref|ZP_09436874.1|_GTP-binding_protein_typA/bipA_(Tyrosine_phosphorylated_protein_A)_Bradyrhizobium_sp._STM_3843

gi|27375651|refiINP_767180.1|_typA_gene_product_Bradyrhizobium_japonicum_USDA_110

gi[338972582|ref|ZP_08627955.1|_GTP-binding_protein_Bradyrhizobiaceae_bacterium_SG-6C

0i|182677450|ref|YP_001831596.1|_GTP-binding_protein_TypA_Beijerinckia_indica_subsp._indica_ATCC_9039
gi[261217467|ref|ZP_05931748.1|_GTP-binding_protein_TypA_Brucella_ceti_M13/05/1
0i|163844994|ref|YP_001622649.1|_GTP-binding_protein_TypA_Brucella_suis_ATCC_23445
0i|306841562|ref|ZP_07474260.1|_GTP-binding_protein_TypA_Brucella_sp._BO2

100 | gi|225629336|ref|ZP_03787369.1|_GTP-binding_protein_TypA_Brucella_ceti_str._Cudo
0i|148558454|reflYP_001257805.1|_typA_gene_product_Brucella_ovis_ATCC_25840
0i|17988764|refNP_541397.1|_GTP-binding_protein_TYPA/BIPA_Brucella_melitensis_bv._1_str._16M

100

CAHE 0393 ML



gi[58424599|gb|AAW73636.1|_phenol_hydroxylase_Xanthomonas_oryzae_pv._oryzae_ KACC_10331
0
4i[84622001ref|YP_449373.1|_phenol_hydroxylase_Xanthomonas_oryzae_pv._oryzae MAFF_311018 C A H E O 43 2 NJ

0i[122879014|ref|YP_199021.6|_phenol_hydroxylase_Xanthomonas_oryzae_pv._oryzae_ KACC_10331
0i|353463898|gb|AEQ98177.1|_phenol_hydroxylase_Xanthomonas_oryzae_pv._oryzicola_BLS256
0i|346726794|ref|YP_004853463.1|_phenol_hydroxylase_Xanthomonas_axonopodis_pv._citrumelo_F1
4 0i[78049707|ref|YP_365882.1|_phenol_hydroxylase_component_Xanthomonas_campestris_pv._vesicatoria_str._85-10
78| 14i|325927525|ref|ZP_08188763.1|_flavodoxin_reductase_family_protein_Xanthomonas_perforans_91-118
0i|294625666|ref|ZP_06704288.1|_phenol_hydroxylase_Xanthomonas_fuscans_subsp._aurantifolii_str._ICPB_11122
0i|294664747|ref|ZP_06730075.1|_phenol_hydroxylase_Xanthomonas_fuscans_subsp._aurantifolii_str._ICPB_10535
gi|77748753|ref|NP_644364.2|_poxF_gene_product_Xanthomonas_axonopodis_pv._citri_str._306

{ 0i[21110480|gb|AAM38900.1|_phenol_hydroxylase_Xanthomonas_axonopodis_pv._citri_str._306
gi[380687457|emb|CCG37710.1|_oxidoreductase_FAD-binding_domain_protein_Xanthomonas_citri_pv._mangiferaeindicae_LMG_941
9{ gi|372553918lemb|CCF68587.1|_oxidoreductase_FAD-binding_domain_protein_Xanthomonas_axonopodis_pv._punicae_str._LMG_859
gi|289664749|ref|ZP_06486330.1|_putative_phenol_hydroxylase_component_Xanthomonas_campestris_pv._vasculorum_NCPPB_702
0i[325921736|ref|ZP_08183564.1|_flavodoxin_reductase_family_protein_Xanthomonas_gardneri_ ATCC_19865
0i325914801|ref|ZP_08177138.1|_flavodoxin_reductase_family_protein_Xanthomonas_vesicatoria_ATCC_35937

90| gi|77747969|reflNP_639315.2|_phenol_hydroxylase_Xanthomonas_campestris_pv._campestris_str._ATCC_33913
0i|21115237|gb|AAM43197.1|_phenol_hydroxylase_Xanthomonas_campestris_pv._campestris_str._ATCC_33913

100 |, gi|188993562|ref| YP_001905572.1|_phenol_hydroxylase_component_Xanthomonas_campestris_pv._campestris_str._B100

61

0i[341935083|gh|AEL05222.1|_phenol_hydroxylase_Xanthomonas_campestris_pv._raphani_756C
gi|319788679|ref|YP_004148154.1|_oxidoreductase_FAD/NAD(P)-binding_domain-containing_protein_Pseudoxanthomonas_suwonensis_11-1
0i|254521502|ref|ZP_05133557.1|_phenol_hydroxylase_Stenotrophomonas_sp._SKA14
0i|190576309|ref|YP_001974154.1|_putative_oxidoreductase_Stenotrophomonas_maltophilia_K279a
0i|194367651|ref|YP_002030261.1|_oxidoreductase_FAD/NAD(P)-binding_domain-containing_protein_Stenotrophomonas_maltophilia_R551-3

100 40

100

86

100 79% gi|344209323|ref|YP_004794464.1|_unnamed_protein_product_Stenotrophomonas_maltophilia_JV3

{ gi|285019767|ref|YP_003377478.1|_phenol_hydroxylase_Xanthomonas_albilineans_GPE_PC73
67 100 0i[380510100|ref|ZP_09853507.1|_phenol_hydroxylase_Xanthomonas_sacchari_NCPPB_4393
0i[352086511|ref|ZP_08954013.1|_oxidoreductase_FAD/NAD(P)-binding_domain_protein_Rhodanobacter_sp._2APBS1

gi|88812917|ref|ZP_01128161.1|_phenol_hydroxylase_Nitrococcus_mobilis_Nb-231
68 [~ 0i|54293463|ref|YP_125878.1|_hypothetical_protein_Ipl0512_Legionella_pneumophila_str._Lens
2711 4i|307609278|emb|CBW98749.1|_hypothetical_protein_LPW_05511_Legionella_pneumophila_130b
100 | gi|148360913|ref|YP_001252120.1|_phenol_hydroxylase_Legionella_pneumophila_str._Corby
71 0i[54296505|ref|YP_122874.1|_hypothetical_protein_lpp0536_Legionella_pneumophila_str._Paris
] 611 gi|52840716(ref|lYP_094515.1|_poxF_gene_product_Legionella_pneumophila_subsp._pneumophila_str._Philadelphia_1
” i[374263558|ref|ZP_09622106.1|_phenol_hydroxylase_Legionella_drancourtii_LLAP12
———i[270159127|ref|ZP_06187783.1|_putative_phenol_hydroxylase_Legionella_longbeachae_D-4968

0i|160872630|reflZP_02062762.1|_phenol_hydroxylase_Rickettsiella_grylli
0i[256822791|ref|YP_003146754.1|_unnamed_protein_product_Kangiella_koreensis_DSM_16069

100

CAHE_0432_Phenol_2-monooxygenase_Cardinium_hertigii_cEperl

49
96 0i|337754299|ref|YP_004646810.1|_2-polyprenylphenol_6-hydroxylase_Francisella_sp._TX077308
58 r‘; 0i|167626760|ref|YP_001677260.1|_phenol_2-monooxygenase_Francisella_philomiragia_subsp._philomiragia_ ATCC_25017
gi|328675446|gb|AEB28121.1|_phenol_2-monooxygenase_Francisella_cf._novicida_3523

100
0i[254372251|ref|ZP_04987742.1|_hypothetical_protein_FTCG_01317_Francisella_tularensis_subsp._novicida_GA99-3549

94 - 9i|328676363|gb| AEB27233.1|_phenol_2-monooxygenase_Francisella_cf._novicida_Fx1

' 9i[254373730|ref|ZP_04989213.1|_hypothetical_protein_FTDG_01513_Francisella_novicida_GA99-3548
0i[118496891|ref|YP_897941.1|_oxidoreductase_Francisella_novicida_U112

81 gi|187931139|ref| YP_001891123.1|_oxidoreductase_Francisella_tularensis_subsp._mediasiatica_FSC147
gi|56707516|ref|YP_169412.1|_poxF_gene_product_Francisella_tularensis_subsp._tularensis_SCHU_S4
0i|134302536|reflYP_001122506.1|_phenol_2-monooxygenase_Francisella_tularensis_subsp._tularensis_WY96-3418
441 0i[254369627|ref|ZP_04985637.1|_phenol_hydroxylase_Francisella_tularensis_subsp._holarctica_FSC022

65 1 9i|89256611|ref|YP_513973.1|_phenol_hydroxylase_Francisella_tularensis_subsp._holarctica_LVS



0i|58424599|gb|AAW73636.1|_phenol_hydroxylase_Xanthomonas_oryzae_pv._oryzae_ KACC_10331
° 0i[84622001|ref|YP_449373.1|_phenol_hydroxylase_Xanthomonas_oryzae_pv._oryzae. MAFF_311018
o 0i|122879014]ref|YP_199021.6|_phenol_hydroxylase_Xanthomonas_oryzae_pv._oryzae_ KACC_10331 CAH E 0432 M L
0i|353463898|gh|AEQ98177.1|_phenol_hydroxylase_Xanthomonas_oryzae_pv._oryzicola_BLS256 -
gi|346726794|ref|YP_004853463.1|_phenol_hydroxylase_Xanthomonas_axonopodis_pv._citrumelo_F1
gi[78049707|ref|YP_365882.1|_phenol_hydroxylase_component_Xanthomonas_campestris_pv._vesicatoria_str._85-10

I3
2

79
80| gi|325927525|ref|ZP_08188763.1|_flavodoxin_reductase_family_protein_Xanthomonas_perforans_91-118

Br 0i|294625666|reflZP_06704288.1|_phenol_hydroxylase_Xanthomonas_fuscans_subsp._aurantifolii_str._ICPB_11122

0i|294664747|ref|ZP_06730075.1|_phenol_hydroxylase_Xanthomonas_fuscans_subsp._aurantifolii_str._ICPB_10535

818 +gi|77748753|ref|NP7644364.ZLpofogenefproducLXanthomonasfaxonopodisfpv.fcitrifstr.joe

0i|21110480|gb|AAM38900.1|_phenol_hydroxylase_Xanthomonas_axonopodis_pv._citri_str._306

68| 9i|380687457|emb|CCG37710.1|_oxidoreductase_FAD-binding_domain_protein_Xanthomonas_citri_pv._mangiferaeindicae_LMG_941

2 gi|372553918|emb|CCF68587.1|_oxidoreductase_FAD-binding_domain_protein_Xanthomonas_axonopodis_pv._punicae_str._LMG_859

0i|289664749|ref|ZP_06486330.1|_putative_phenol_hydroxylase_component_Xanthomonas_campestris_pv._vasculorum_NCPPB_702

0i325921736|ref|ZP_08183564.1|_flavodoxin_reductase_family_protein_Xanthomonas_gardneri_ATCC_19865

85 — gi|325914801|reflZP_08177138.1|_flavodoxin_reductase_family_protein_Xanthomonas_vesicatoria ATCC_35937
gi[77747969|ref|INP_639315.2|_phenol_hydroxylase_Xanthomonas_campestris_pv._campestris_str._ATCC_33913
0i[21115237|gb|AAM43197.1|_phenol_hydroxylase_Xanthomonas_campestris_pv._campestris_str._ATCC_33913

100 0i188993562|ref| YP_001905572.1|_phenol_hydroxylase_component_Xanthomonas_campestris_pv._campestris_str._B100

63 L gi|341935083|gb| AEL05222.1|_phenol_hydroxylase_Xanthomonas_campestris_pv._raphani_756C

— gi|319788679|ref|YP_004148154.1|_oxidoreductase_FAD/NAD(P)-binding_domain-containing_protein_Pseudoxanthomonas_suwonensis_11-1

100 B 0i[254521502|ref|ZP_05133557.1|_phenol_hydroxylase_Stenotrophomonas_sp._SKA14

gi|190576309|ref|YP_001974154.1|_putative_oxidoreductase_Stenotrophomonas_maltophilia_K279a

a3 0i|194367651|ref|YP_002030261.1|_oxidoreductase_ FAD/NAD(P)-binding_domain-containing_protein_Stenotrophomonas_maltophilia_R551-3

100 0i[344209323|ref|YP_004794464.1|_unnamed_protein_product_Stenotrophomonas_maltophilia_JV3

gi|285019767|ref|YP_003377478.1|_phenol_hydroxylase_Xanthomonas_albilineans_GPE_PC73

80 L gi|380510100|ref|ZP_09853507.1|_phenol_hydroxylase_Xanthomonas_sacchari_NCPPB_4393

——0i|352086511|ref|ZP_08954013.1|_oxidoreductase_FAD/NAD(P)-binding_domain_protein_Rhodanobacter_sp._2APBS1

0i|88812917|ref|ZP_01128161.1|_phenol_hydroxylase_Nitrococcus_mobilis_Nb-231

—0i|160872630|ref|ZP_02062762.1|_phenol_hydroxylase_Rickettsiella_grylli

691 gi[54293463|ref|YP_125878.1|_hypothetical_protein_Ipl0512_Legionella_pneumophila_str._Lens

46/l 4i|307609278)lemb|CBW98749.1|_hypothetical_protein_LPW_05511_Legionella_pneumophila_130b

92 | 0i148360913|ref|YP_001252120.1|_phenol_hydroxylase_Legionella_pneumophila_str._Corby

gi[54296505|ref|YP_122874.1|_hypothetical_protein_Ipp0536_Legionella_pneumophila_str._Paris

gi|52840716|ref|YP_094515.1|_poxF_gene_product_Legionella_pneumophila_subsp._pneumophila_str._Philadelphia_1

gi|374263558|ref|ZP_09622106.1|_phenol_hydroxylase_Legionella_drancourtii_LLAP12

gi|270159127|ref|ZP_06187783.1|_putative_phenol_hydroxylase_Legionella_longbeachae_D-4968

[ CAHE_0432_Phenol_2-monooxygenase_Cardinium_hertigii_cEperl

gi|256822791|ref|YP_003146754.1|_unnamed_protein_product_Kangiella_koreensis_DSM_16069

89 — i[337754299|ref| YP_004646810.1|_2-polyprenylphenol_6-hydroxylase_Francisella_sp._TX077308

57 gi[167626760|ref|YP_001677260.1|_phenol_2-monooxygenase_Francisella_philomiragia_subsp._philomiragia_ATCC_25017

r 0i[328675446|gb|AEB28121.1|_phenol_2-monooxygenase_Francisella_cf._novicida_3523

0i|328676363|gb|AEB27233.1|_phenol_2-monooxygenase_Francisella_cf._novicida_Fx1

gi[254373730|ref|ZP_04989213.1|_hypothetical_protein FTDG_01513_Francisella_novicida_GA99-3548

- gi[254372251|ref|ZP_04987742.1|_hypothetical_protein_FTCG_01317_Francisella_tularensis_subsp._novicida_GA99-3549

0i[118496891|ref|YP_897941.1|_oxidoreductase_Francisella_novicida_U112

0i|187931139|ref|YP_001891123.1|_oxidoreductase_Francisella_tularensis_subsp._mediasiatica_FSC147

gi[56707516|ref|YP_169412.1|_poxF_gene_product_Francisella_tularensis_subsp._tularensis SCHU_S4

-

6.

©
S

100

33

83

100

76

44

[

1| 0il134302536]ref| YP_001122506.1|_phenol_2-monooxygenase_Francisella_tularensis_subsp._tularensis_WY96-3418
0i|254369627|ref|ZP_04985637.1|_phenol_hydroxylase_Francisella_tularensis_subsp._holarctica_FSC022
65! gi|89256611|reflYP_513973.1|_phenol_hydroxylase_Francisella_tularensis_subsp._holarctica_LVS

0.2



78

71)9i|182439645|ref|YP_001827364.1|_M50_family_peptidase_Streptomyces_griseus_subsp._griseus_ NBRC_13350

99 | gi[326780310|ref|ZP_08239575.1|_peptidase_M50_Streptomyces_griseus_XylebKG-1 C Q HE O 43 3 N J

0i[291443538|ref|ZP_06582928.1|_peptidase_Streptomyces_roseosporus_NRRL_15998
5172 gi|239986595|ref|ZP_04707259.1|_M50_family_peptidase_Streptomyces_roseosporus_NRRL_11379
0i|357414364|ref|YP_004926100.1|_peptidase_M50_Streptomyces_flavogriseus_ ATCC_33331
87 L gi|344998693|ref| YP_004801547.1|_peptidase_M50_Streptomyces_sp._SirexAA-E
0i|294811704|ref|ZP_06770347.1|_Putative_M50-family_peptidase_Streptomyces_clavuligerus_ ATCC_27064
% L 0i|295839795|ref|ZP_06826728.1|_M50_family_peptidase_Streptomyces_sp._SPB74
0i|328881292|emb|CCA54531.1|_Zn-dependent_proteases_Streptomyces_venezuelae_ ATCC_10712
0i[297195364|ref|ZP_06912762.1|_peptidase_Streptomyces_pristinaespiralis_ ATCC_25486
0i|357402732|ref|YP_004914657.1|_unnamed_protein_product_Streptomyces_cattleya_ NRRL_8057
gi[345013965|ref|YP_004816319.1|_unnamed_protein_product_Streptomyces_violaceusniger_Tu_4113
9 gi|374991228|ref|YP_004966723.1|_unnamed_protein_product_Streptomyces_bingchenggensis_BCW-1
58 L gi|302546671|reflZP_07299013.1|_putative_peptidase_M50_family_Streptomyces_hygroscopicus_ ATCC_53653
0i[29833215|ref|NP_827849.1|_peptidase_Streptomyces_avermitilis_MA-4680
249 0i[297198513|refiZP_06915910.1|_peptidase_Streptomyces_sviceus_ ATCC_29083
0i|374099479|gb|AEY88363.1|_peptidase_Streptomyces_hygroscopicus_subsp._jinggangensis_5008
0i[290961677|ref|YP_003492859.1|_unnamed_protein_product_Streptomyces_scabiei_87.22
— 0i|294628484|ref|ZP_06707044.1]_M50_family_peptidase_Streptomyces_sp._e14
— gi[302550303|ref|ZP_07302645.1|_peptidase_Streptomyces_viridochromogenes_DSM_40736
— gi[345855852|ref|ZP_08808484.1|_membrane-bound_peptidase_Streptomyces_zinciresistens_K42
100 0i|371545310|gb|EHN73943.1|_hypothetical_protein_SMCF_6618_partial_Streptomyces_coelicoflavus_ZG0656
EL 0i[21220148|refINP_625927.1|_hypothetical_protein_SCO1652_Streptomyces_coelicolor_A3(2)
96 1gi|289772634|ref|ZP_06532012.1|_peptidase_Streptomyces_lividans_TK24

w

44

4

%3

3

[~}

78

—0i|291440631|reflZP_06580021.1|_conserved_hypothetical_protein_Streptomyces_ghanaensis_ ATCC_14672

_{ gi|377574852|ref|ZP_09803862.1|_peptidase_M50_family_protein_Mobilicoccus_pelagius_ NBRC_104925
m gi|260903703|ref|ZP_05912025.1|_peptidase_M50_Brevibacterium_linens_BL2

gi|163785808|ref|ZP_02180293.1|_membrane_endopeptidase_M50_family_protein_Hydrogenivirga_sp._128-5-R1-1

75 0i|304314968|ref|YP_003850115.1|_metalloprotease_Methanothermobacter_marburgensis_str._Marburg
CAHE_0433_membrane_protein_of_unknown_function_Cardinium_hertigii_cEperl

0i[205374318]|ref|ZP_03227116.1|_hypothetical_protein_Bcoam_14414_Bacillus_coahuilensis_m4-4
0i|374319893|ref| YP_005073022.1|_unnamed_protein_product_Paenibacillus_terrae_HPL-003
100 | 0i|108762308ref|YP_634430.1|_M50_family_peptidase_Myxococcus_xanthus_DK_1622

[ 0i|338532635|ref| YP_004665969.1|_unnamed_protein_product_Myxococcus_fulvus_HW-1
0i[338733574|ref|YP_004672047.1|_hypothetical_protein_SNE_A16790_Simkania_negevensis_Z
100 1 9i[297620667|ref|YP_003708804.1|_metallopeptidase_M50_family_Waddlia_chondrophila_WSU_86-1044
gi[337293971|emb|CCB91957.1|_Metallopeptidase_M50_family_Waddlia_chondrophila_2032/99
0i|46446930|ref|YP_008295.1|_unnamed_protein_product_Candidatus_Protochlamydia_amoebophila_UWE25

| 0i|338176476|ref|YP_004653286.1|_spolVFB_gene_product_Parachlamydia_acanthamoebae_UV-7
100 ‘gi|282891423\reﬂZP706299922.1LhypotheticalfproteinfpahfchloOAOﬁParachIamydiaﬁacanthamoebaefstr.fHaIIsﬁcoccus

00— gi|338535788|ref| YP_004669122.1|_unnamed_protein_product_Myxococcus_fulvus_HW-1

L gi|108761536|ref|YP_632731.1|_hypothetical_protein_ MXAN_4563_Myxococcus_xanthus_DK_1622
0i|149197276|ref|ZP_01874328.1|_hypothetical_protein_LNTAR_12741_Lentisphaera_araneosa_HTCC2155

gi|187734549|ref|YP_001876661.1|_peptidase_M50_Akkermansia_muciniphila_ATCC_BAA-835
0i[171910161|ref|ZP_02925631.1|_hypothetical_protein_VspiD_03295_Verrucomicrobium_spinosum_DSM_4136

0i[294056242|ref|YP_003549900.1|_peptidase_M50_Coraliomargarita_akajimensis_DSM_45221
gi[149918759|ref|ZP_01907246.1|_probable_Zn-dependent_protease_Plesiocystis_pacifica_SIR-1

0i|162451702|reflYP_001614069.1|_unnamed_protein_product_Sorangium_cellulosum_So_ce_56
gi|149175485|ref|ZP_01854106.1|_hypothetical_protein_PM8797T_18514_Planctomyces_maris_DSM_8797
0i[168698840|ref|ZP_02731117.1|_hypothetical_protein_GobsU_04924_Gemmata_obscuriglobus_UQM_2246
0i|283778515|ref|YP_003369270.1|_peptidase_M50_Pirellula_staleyi_ DSM_6068

0.1



45— gi[374991228|ref| YP_004966723.1|_unnamed_protein_product_Streptomyces_bingchenggensis_BCW-1

0i[302546671|ref|ZP_07299013.1|_putative_peptidase_M50_family_Streptomyces_hygroscopicus_ATCC_53653 C Q HE O 433 M L

0i|345013965|ref|YP_004816319.1|_unnamed_protein_product_Streptomyces_violaceusniger_Tu_4113

41
0i|357402732|ref|YP_004914657.1|_unnamed_protein_product_Streptomyces_cattleya NRRL_8057
gi|294811704|ref|ZP_06770347.1|_Putative_M50-family_peptidase_Streptomyces_clavuligerus_ ATCC_27064
0i|295839795|refiZP_06826728.1|_M50_family_peptidase_Streptomyces_sp._SPB74
0i|328881292|emb|CCA54531.1|_Zn-dependent_proteases_Streptomyces_venezuelae_ ATCC_10712
0i[297195364|ref|ZP_06912762.1|_peptidase_Streptomyces_pristinaespiralis ATCC_25486
gi|29833215|ref[NP_827849.1|_peptidase_Streptomyces_avermitilis_MA-4680
0i|297198513|ref|ZP_06915910.1|_peptidase_Streptomyces_sviceus_ATCC_29083
& L gi|374099479|gh|AEY88363.1|_peptidase_Streptomyces_hygroscopicus_subsp._jinggangensis_5008
[ 0i[294628484|ref|ZP_06707044.1|_M50_family_peptidase_Streptomyces_sp._e14
gi|357414364|ref|YP_004926100.1|_peptidase_M50_Streptomyces_flavogriseus_ ATCC_33331
0i[344998693|ref|YP_004801547.1|_peptidase_M50_Streptomyces_sp._SirexAA-E
0i[182439645|ref|YP_001827364.1|_M50_family_peptidase_Streptomyces_griseus_subsp._griseus_NBRC_13350
0i[326780310|ref|ZP_08239575.1|_peptidase_M50_Streptomyces_griseus_XylebKG-1
9 0i|291443538|ref|ZP_06582928.1|_peptidase_Streptomyces_roseosporus_NRRL_15998
8114i|239986595|ref|ZP_04707259.1|_MS50_family_peptidase_Streptomyces_roseosporus_NRRL_11379
0i[302550303|ref|ZP_07302645.1|_peptidase_Streptomyces_viridochromogenes_DSM_40736
0i|371545310|gb|EHN73943.1|_hypothetical_protein_SMCF_6618_partial_Streptomyces_coelicoflavus_ZG0656
Eugi\21220148\reﬂNP_625927.l\_hypothetical_protein_SCO1652_31reptomyces_coelicoIor_A3(2)
971 4i|289772634|reflZP_06532012.1|_peptidase_Streptomyces_lividans_TK24
- 0i[345855852|ref|ZP_08808484.1|_membrane-bound_peptidase_Streptomyces_zinciresistens_K42
gi[290961677|ref|YP_003492859.1|_unnamed_protein_product_Streptomyces_scabiei_87.22
L 0i|291440631|refiZP_06580021.1|_conserved_hypothetical_protein_Streptomyces_ghanaensis_ ATCC_14672
i|377574852|ref|ZP_09803862.1|_peptidase_MS50_family_protein_Mobilicoccus_pelagius_NBRC_104925

|: g
80
80 0i|260903703)|ref|ZP_05912025.1|_peptidase_M50_Brevibacterium_linens_BL2

o

80

©

70

©

~
[N}

gi|163785808|ref|ZP_02180293.1|_membrane_endopeptidase_M50_family_protein_Hydrogenivirga_sp._128-5-R1-1

4‘57: gi|304314968|ref|YP_003850115.1|_metalloprotease_Methanothermobacter_marburgensis_str._Marburg

100 | gi[338176476|ref| YP_004653286.1|_spol VFB_gene_product_Parachlamydia_acanthamoebae_UV-7

0i[282891423|ref|ZP_06299922.1|_hypothetical_protein_pah_c1610040_Parachlamydia_acanthamoebae_str._Halls_coccus
gi|297620667|ref|YP_003708804.1|_metallopeptidase_M50_family_Waddlia_chondrophila_WSU_86-1044

46 4{
- 991 gi|337293971|emb|CCB91957.1|_Metallopeptidase_M50_family_Waddlia_chondrophila_2032/99
il46446930|ref|YP_008295.1|_unnamed_protein_product_Candidatus_Protochlamydia_amoebophila_UWE25

40

13 ————0i[338733574|ref| YP_004672047.1|_hypothetical_protein_SNE_A16790_Simkania_negevensis_Z
0i|205374318|ref|ZP_03227116.1|_hypothetical_protein_Bcoam_14414_Bacillus_coahuilensis_m4-4

—w 4i[374319893)ref|YP_005073022.1]_unnamed_protein_product_Paenibacillus_terrae_HPL-003
1 9il108762308|ref| YP_634430.1|_M50_family_peptidase_Myxococcus_xanthus_DK_1622
96 L 0i|338532635|ref| YP_004665969.1|_unnamed_protein_product_Myxococcus_fulvus_HW-1

CAHE_0433_membrane_protein_of_unknown_function_Cardinium_hertigii_cEperl
0i|149175485|ref|ZP_01854106.1|_hypothetical_protein PM8797T_18514_Planctomyces_maris_DSM_8797

54
14 0i|168698840|ref|ZP_02731117.1|_hypothetical_protein_GobsU_04924_Gemmata_obscuriglobus_UQM_2246

0i|162451702|ref|YP_001614069.1|_unnamed_protein_product_Sorangium_cellulosum_So_ce_56

gi|283778515|ref|YP_003369270.1|_peptidase_M50_Pirellula_staleyi DSM_6068

B 0i|294056242|ref| YP_003549900.1|_peptidase_M50_Coraliomargarita_akajimensis_DSM_45221
0i|187734549|ref|YP_001876661.1|_peptidase_M50_Akkermansia_muciniphila_ATCC_BAA-835

0i[171910161|reflZP_02925631.1|_hypothetical_protein_VspiD_03295_Verrucomicrobium_spinosum_DSM_4136

0i|149918759|ref|ZP_01907246.1|_probable_Zn-dependent_protease_Plesiocystis_pacifica_SIR-1
0i|149197276|ref|ZP_01874328.1|_hypothetical_protein_LNTAR_12741_Lentisphaera_araneosa_HTCC2155
i|338535788|ref| YP_004669122.1|_unnamed_protein_product_Myxococcus_fulvus_HW-1
gi|108761536|ref|YP_632731.1|_hypothetical_protein_MXAN_4563_Myxococcus_xanthus_DK_1622

0.2



100 |gi[75906810|ref|YP_321106.1|_unnamed_protein_product_Anabaena_variabilis_ ATCC_29413

0i|186684889|ref|YP_001868085.1|_hypothetical_protein_Npun_F4793_Nostoc_punctiforme_PCC_73102
0i|354568102|refiZP_08987268.1|_hypothetical_protein_FISC11DRAFT_3476_Fischerella_sp._JSC-11
gi[282897157|ref|ZP_06305159.1|_conserved_hypothetical_protein_Raphidiopsis_brookii_D9
gi[282900439|ref|ZP_06308389.1|_conserved_hypothetical_protein_Cylindrospermopsis_raciborskii_CS-505

34

gi|302037985|ref| YP_003798307.1|_hypothetical_protein_NIDE2676_Candidatus_Nitrospira_defluvii
gi[159903176|ref|YP_001550520.1|_hypothetical_protein_P9211_06351_Prochlorococcus_marinus_str._MIT_9211
7 0i|33240643|ref|NP_875585.1|_unnamed_protein_product_Prochlorococcus_marinus_subsp._marinus_str._CCMP1375
47 0i[72382629|ref| YP_291984.1|_hypothetical_protein_PMN2A_0790_Prochlorococcus_marinus_str._NATL2A

100 L gi|124026349|ref| YP_001015465.1|_hypothetical_protein_NATL1_16431_Prochlorococcus_marinus_str._NATL1A
0i|159028344|emb|CA087242.1|_unnamed_protein_product_Microcystis_aeruginosa_PCC_7806

0i|119487765|ref|ZP_01621274.1|_hypothetical_protein_L8106_29825_Lyngbya_sp._PCC_8106

1 gi|284053552|ref|ZP_06383762.1|_hypothetical_protein_AplaP_19026_Arthrospira_platensis_str._Paraca

0i[284929614|ref|YP_003422136.1|_hypothetical_protein_UCYN_10800_cyanobacterium_UCYN-A
0i|126654868|ref|ZP_01726402.1|_hypothetical_protein_CY0110_10542_Cyanothece_sp._CCY0110
0i|172037613|ref|YP_001804114.1|_hypothetical_protein_cce_2700_Cyanothece_sp._ATCC_51142
0i|332531640|ref{ZP_08407537.1|_hypothetical_protein_HGR_16760_Hylemonella_gracilis ATCC_19624

40
54 0i|352094004|ref|ZP_08955175.1|_MtN3/saliva-related_transmembrane_protein_conserved_region_Synechococcus_sp._WH_8016
0i[371990193|ref|ZP_09489323.1|_hypothetical_protein_MpalD1_21892_Mucilaginibacter_paludis_DSM_18603
KD 0i|148258178|ref|YP_001242763.1|_hypothetical_protein_BBta_6970_Bradyrhizobium_sp._BTAil
100 0i|146338179|ref|YP_001203227.1|_signal_peptide_Bradyrhizobium_sp._ORS_278
7 0i|365892634|ref|ZP_09430897.1|_conserved_hypothetical_protein_Bradyrhizobium_sp._STM_3809
66| T 0i[367477486|ref|ZP_09476837.1|_conserved_hypothetical_protein_Bradyrhizobium_sp._ORS_285
88 L i|365883233|ref|ZP_09422401.1|_conserved_hypothetical_protein_Bradyrhizobium_sp._ORS_375
gi|338210284|ref|YP_004654331.1|_unnamed_protein_product_Runella_slithyformis_DSM_19594
54 0i|225012576|ref|ZP_03703011.1|_MtN3_and_saliva_related_transmembrane_protein_Flavobacteria_bacterium_MS024-2A
0i|344924780|ref|ZP_08778241.1|_hypothetical_protein_COdytL_09046_Candidatus_Odyssella_thessalonicensis_L13
37 0i|363582508]ref|ZP_09315318.1|_MtN3/saliva-related_transmembrane_protein_conserved_region_Flavobacteriaceae_bacterium_HQM9
64 0i[163787178|ref|ZP_02181625.1|_hypothetical_protein_FBALC1_01527_Flavobacteriales_bacterium_ALC-1
0i[332291992|ref| YP_004430601.1|_MtN3/saliva-related_transmembrane_protein_conserved_region_Krokinobacter_sp._4H-3-7-5

97
99— gi|86131302|ref|ZP_01049901.1|_conserved_hypothetical_protein_Dokdonia_donghaensis MED134

gi|374375045|ref|ZP_09632703.1|_MtN3_and_saliva_related_transmembrane_protein_Niabella_soli_DSM_19437

29
i} 0i|189485615|ref|YP_001956556.1|_hypothetical_protein_TGRD_612_uncultured_Termite_group_1_bacterium_phylotype_Rs-D17
gi[375011771|ref|YP_004988759.1|_unnamed_protein_product_Owenweeksia_hongkongensis_DSM_17368
33 gi[255035379)ref|YP_003086000.1|_unnamed_protein_product_Dyadobacter_fermentans_DSM_18053
88

0i[330508711|ref|YP_004385139.1|_hypothetical_protein_MCON_2983_Methanosaeta_concilii_GP6
0i[357210359|gb|AET64979.1|_hypothetical_protein_Mhar_1619_Methanosaeta_harundinacea_6Ac
0i|118576364|ref|YP_876107.1|_hypothetical_protein_CENSYa_1179_Cenarchaeum_symbiosum_A

—_—
i1329765299)|ref|ZP_08256879.1|_hypothetical_protein_Nlim_0642_Candidatus_Nitrosoarchaeum_limnia_SFB1

77 9
[ 9i[268325745/emb|CBH39333.1]_conserved_hypothetical_membrane_protein_uncultured_archaeon

100l 0i|268325438lemb|CBH39026.1|_conserved_hypothetical_membrane_protein_uncultured_archaeon
0i[298206635|ref|YP_003714814.1|_hypothetical_protein_CA2559_00220_Croceibacter_atlanticus_HTCC2559
0i|348664887|gb|EGZ04725.1|_hypothetical_protein_ PHYSODRAFT_320320_Phytophthora_sojae

CAHE_0437_conserved_membrane_protein_of_unknown_function_Cardinium_hertigii_cEperl
gi|190571594|ref| YP_001975952.1|_hypothetical_protein_WPa_1217_Wolbachia_endosymbiont_of_Culex_quinquefasciatus_Pel

64 0i|42520349|ref[NP_966264.1|_hypothetical_protein_WD0481_Wolbachia_endosymbiont_of_Drosophila_melanogaster
96 1 0i[54298501|ref|YP_124870.1|_hypothetical_protein_Ipp2565_Legionella_pneumophila_str._Paris

gi54295334|ref|YP_127749.1|_hypothetical_protein_Ipl2419_Legionella_pneumophila_str._Lens
100 gi|270158780|ref|ZP_06187437.1|_conserved_hypothetical_protein_Legionella_longbeachae_D-4968
99 1gi|289166420|ref| YP_003456558.1|_hypothetical_protein_LLO_3111_Legionella_longbeachae_NSW150

97

0.1

gi[17228290|ref|NP_484838.1|_unnamed_protein_product_Nostoc_sp._PCC_7120 C n HE O 437 N J



100 | 9i|75906810|ref| YP_321106.1|_unnamed_protein_product_Anabaena_variabilis ATCC_29413

gi|17228290|ref|NP_484838.1|_unnamed_protein_product_Nostoc_sp._PCC_7120

0i[354568102|ref|ZP_08987268.1|_hypothetical_protein_FISC11DRAFT_3476_Fischerella_sp._JSC-11 CAH E_0437 M L
0i|186684889|ref| YP_001868085.1|_hypothetical_protein_Npun_F4793_Nostoc_punctiforme_PCC_73102

0i|282897157|refiZP_06305159.1|_conserved_hypothetical_protein_Raphidiopsis_brookii_D9

gi|282900439|ref|ZP_06308389.1|_conserved_hypothetical_protein_Cylindrospermopsis_raciborskii_CS-505
0i[302037985|ref|YP_003798307.1|_hypothetical_protein_NIDE2676_Candidatus_Nitrospira_defluvii
0i|159903176|refiYP_001550520.1|_hypothetical_protein_P9211_06351_Prochlorococcus_marinus_str._MIT_9211
gi[33240643|ref|[NP_875585.1|_unnamed_protein_product_Prochlorococcus_marinus_subsp._marinus_str._CCMP1375
0i[72382629|ref|YP_291984.1|_hypothetical_protein_PMN2A_0790_Prochlorococcus_marinus_str._NATL2A
99 L gi|124026349|ref|YP_001015465.1|_hypothetical_protein_NATL1_16431_Prochlorococcus_marinus_str._NATL1A
] 0i|189485615|ref|YP_001956556.1|_hypothetical_protein TGRD_612_uncultured_Termite_group_1_bacterium_phylotype_Rs-D17
81 0i|330508711|reflYP_004385139.1|_hypothetical_protein_MCON_2983_Methanosaeta_concilii_GP6
41;—': gi|357210359|gb|AET64979.1|_hypothetical_protein_Mhar_1619_Methanosaeta_harundinacea_6Ac
0i[338210284|ref|YP_004654331.1|_unnamed_protein_product_Runella_slithyformis_DSM_19594
0i|159028344|emb|CAO87242.1|_unnamed_protein_product_Microcystis_aeruginosa_PCC_7806
433,7 0i|225012576|ref|ZP_03703011.1|_MtN3_and_saliva_related_transmembrane_protein_Flavobacteria_bacterium_MS024-2A

0i|344924780|ref|ZP_08778241.1|_hypothetical_protein_COdytL_09046_Candidatus_Odyssella_thessalonicensis_L13
0i|363582508|ref|ZP_09315318.1|_MtN3/saliva-related_transmembrane_protein_conserved_region_Flavobacteriaceae_bacterium_HQM9

) 0i|163787178|reflZP_02181625.1|_hypothetical_protein_FBALC1_01527_Flavobacteriales_bacterium_ALC-1
481'; 0i|332291992|ref|YP_004430601.1|_MtN3/saliva-related_transmembrane_protein_conserved_region_Krokinobacter_sp._4H-3-7-5

of
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97 19i[86131302|ref|ZP_01049901.1|_conserved_hypothetical_protein_Dokdonia_donghaensis_ MED134
0i|119487765|reflZP_01621274.1|_hypothetical_protein_L8106_29825_Lyngbya_sp._PCC_8106
gi|284053552|ref|ZP_06383762.1|_hypothetical_protein_AplaP_19026_Arthrospira_platensis_str._Paraca
0i|284929614|ref|YP_003422136.1|_hypothetical_protein_UCYN_10800_cyanobacterium_UCYN-A
0i|126654868|reflZP_01726402.1|_hypothetical_protein_CY0110_10542_Cyanothece_sp._CCY0110
851 gi|172037613|ref|YP_001804114.1|_hypothetical_protein_cce_2700_Cyanothece_sp._ATCC_51142

9 0i|371990193|ref|ZP_09489323.1|_hypothetical_protein_MpalD1_21892_Mucilaginibacter_paludis_DSM_18603
J‘_—IjgiﬁszogmwreﬂZP_08955175.l\_MtN3/sa|iva-related_transmembrane_protein_conserved_region_Synechococcus_sp._WH_8016
0i|332531640|ref|ZP_08407537.1|_hypothetical_protein HGR_16760_Hylemonella_gracilis_ ATCC_19624
0i[148258178]|ref|YP_001242763.1|_hypothetical_protein_BBta_6970_Bradyrhizobium_sp._BTAil
0i|146338179|ref|YP_001203227.1|_signal_peptide_Bradyrhizobium_sp._ORS_278
54 | | 01365883233|ref|ZP_09422401.1|_conserved_hypothetical_protein_Bradyrhizobium_sp._ORS_375

56 | 0i|367477486|ref|ZP_09476837.1|_conserved_hypothetical_protein_Bradyrhizobium_sp._ORS_285
38

0i|365892634|ref|ZP_09430897.1|_conserved_hypothetical_protein_Bradyrhizobium_sp._STM_3809
gi|298206635|ref| YP_003714814.1|_hypothetical_protein_CA2559_00220_Croceibacter_atlanticus_HTCC2559
gi|255035379|ref|YP_003086000.1|_unnamed_protein_product_Dyadobacter_fermentans_DSM_18053
gi|375011771|ref|YP_004988759.1|_unnamed_protein_product_Owenweeksia_hongkongensis_DSM_17368
gi|374375045|ref|ZP_09632703.1|_MtN3_and_saliva_related_transmembrane_protein_Niabella_soli_DSM_19437
J‘i gi|118576364|ref|YP_876107.1|_hypothetical_protein CENSYa_1179_Cenarchaeum_symbiosum_A
59 0i[329765299|ref|ZP_08256879.1|_hypothetical_protein_Nlim_0642_Candidatus_Nitrosoarchaeum_limnia_SFB1
z 0i|268325745|emb|CBH39333.1|_conserved_hypothetical_membrane_protein_uncultured_archaeon
99 L 4i|268325438|emb|CBH39026.1|_conserved_hypothetical_membrane_protein_uncultured_archaeon
CAHE_0437_conserved_membrane_protein_of_unknown_function_Cardinium_hertigii_cEperl
0i|348664887|gb|[EGZ04725.1|_hypothetical_protein_PHYSODRAFT_320320_Phytophthora_sojae
# 91 Ij gi|190571594|ref|YP_001975952.1|_hypothetical_protein_WPa_1217_Wolbachia_endosymbiont_of_Culex_quinquefasciatus_Pel
0il42520349|ref|NP_966264.1|_hypothetical_protein_WD0481_Wolbachia_endosymbiont_of_Drosophila_melanogaster

7 851 0i|54298501|ref|YP_124870.1|_hypothetical_protein_lpp2565_Legionella_pneumophila_str._Paris

0i|54295334|ref|YP_127749.1|_hypothetical_protein_Ipl2419_Legionella_pneumophila_str._Lens
gi|270158780|ref|ZP_06187437.1|_conserved_hypothetical_protein_Legionella_longbeachae_D-4968
97 1 gi|289166420|ref|YP_003456558.1|_hypothetical_protein_LLO_3111_Legionella_longbeachae_NSW150

11

27

93
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97

CAHE_0442 NJ

100

0i[240849811|ref|YP_002971199.1| putative_integral_membrane_protein_Bartonella_grahamii_as4aup

59

0i|289176792|emb|CBJ92957.1|_hypothetical_protein_putative_membrane_protein_Xenorhabdus_nematophila_ATCC_19061

CAHE_0442_membrane_protein_of_unknown_function_Cardinium_hertigii_cEperl
— 0i[253988018|ref|YP_003039374.1|_hypothetical_protein_PAU_00537_Photorhabdus_asymbiotica_subsp._asymbiotica_ ATCC_43949

[ — gi|37524573|ref|INP_927917.1|_hypothetical_protein_plu0567_Photorhabdus_luminescens_subsp._laumondii_TTO1

gi|169827617|ref|YP_001697775.1|_ABC_transporter_permease_Lysinibacillus_sphaericus_C3-41
r 0i[297588004|ref|ZP_06946648.1|_macrolide-efflux_pump_Finegoldia_magna_ATCC_53516

100 L 0i169823742|ref|YP_001691353.1| macrolide-efflux_pump_Finegoldia_magna_ATCC_29328

0.2

100 |

0i|119900024|ref|YP_935237.1|_bcr2_gene_product_Azoarcus_sp._BH72

0i[299536582|ref|ZP_07049894.1|_sugar_(and_other)_transporter_Lysinibacillus_fusiformis_ZC1



CAHE_0442 ML

95 0i[240849811|ref|YP_002971199.1| putative_integral_membrane_protein_Bartonella_grahamii_as4aup

92 { 0i[289176792|emb|CBJ92957.1|_hypothetical_protein_putative_membrane_protein_Xenorhabdus_nematophila_ATCC_19061
60 CAHE_0442_membrane_protein_of_unknown_function_Cardinium_hertigii_cEperl
= 0i|253988018]ref|YP_003039374.1|_hypothetical_protein_PAU_00537_Photorhabdus_asymbiotica_subsp._asymbiotica_ ATCC_43949
ol 0i|37524573|refINP_927917.1|_hypothetical_protein_plu0567_Photorhabdus_luminescens_subsp._laumondii_TTO1
0i|169827617|reflYP_001697775.1|_ABC_transporter_permease_Lysinibacillus_sphaericus_C3-41
g7 r 0i|297588004|ref|ZP_06946648.1|_macrolide-efflux_pump_Finegoldia_magna_ATCC_53516

100 - 0i|169823742|ref|YP_001691353.1|_macrolide-efflux_pump_Finegoldia_magna_ATCC_29328
| 0i[119900024|ref|YP_935237.1|_bcr2_gene_product_Azoarcus_sp._BH72
100 | 0i[299536582|ref|ZP_07049894.1|_sugar_(and_other)_transporter_Lysinibacillus_fusiformis_zZC1

0.5



r gi[378934978|gb|AFC73479.1|_serine_esterase_Rickettsia_montanensis_str._OSU_85-930

0i[238650625|ref| YP_002916477.1|_carboxylesterase_Rickettsia_peacockii_str._Rustic
8 0i[378931737|gb|AFC70246.1|_serine_esterase_Candidatus_Rickettsia_amblyommii_str._GAT-30V C A H E 044 3 N J
0i|157828981|ref|YP_001495223.1|_hypothetical_protein_A1G_06310_Rickettsia_rickettsii_str._Sheila_Smith -
{gi|350273866|reﬂYP7004885179.1LunnamediproteiniproductiRickettsiajaponicaﬁYH

gi[341584310|ref|YP_004764801.1|_unnamed_protein_product_Rickettsia_heilongjiangensis_054
q [ 0i|374319704]ref|YP_005066203.1|_unnamed_protein_product_Rickettsia_slovaca_13-B

0i|379713446|ref|YP_005301784.1|_unnamed_protein_product_Rickettsia_massiliae_str._AZT80

3 0i[229587102|ref|YP_002845603.1|_unnamed_protein_product_Rickettsia_africae_ESF-5
gi|15893070|ref|NP_360784.1|_serine_esterase_Rickettsia_conorii_str._Malish_7
i[34581253)ref|ZP_00142733.1|_hypothetical_serine_esterase_Rickettsia_sibirica_246

0i[378936812|gh|AFC75312.1|_serine_esterase_Rickettsia_parkeri_str._Portsmouth
gi|378934346|gh|AFC72849.1|_serine_esterase_Rickettsia_rhipicephali_str._3-7-female6-CWPP
0i|157964885|ref|YP_001499709.1|_Serine_esterase_Rickettsia_massiliae_MTU5
gi|378932300|gb|AFC70805.1|_serine_esterase_Rickettsia_australis_str._Cutlack
gi157826172|ref|YP_001493892.1|_unnamed_protein_product_Rickettsia_akari_str._Hartford
0i[239947057|refiZP_04698810.1|_serine_esterase_Rickettsia_endosymbiont_of_Ixodes_scapularis
99 1gi|67459581|ref|YP_247205.1|_unnamed_protein_product_Rickettsia_felis_ URRWXCal2
0i|15604578|ref|[NP_221096.1|_hypothetical_protein_RP744_Rickettsia_prowazekii_str._Madrid_E
0i|51473911|ref|YP_067668.1|_esterase_Rickettsia_typhi_str._Wilmington
0i[157804113|ref|YP_001492662.1|_Serine_esterase_Rickettsia_canadensis_str._McKiel
94 0i]91206122|ref|YP_538477.1|_unnamed_protein_product_Rickettsia_bellii RML369-C

100 'gi|157826444|ref|YP_001495508.1|_unnamed_protein_product_Rickettsia_bellii_OSU_85-389
CAHE_0443_Uncharacterized_hydrolase_RBE_1307_Cardinium_hertigii_cEperl
83| — i|148284926|ref|YP_001249016.1|_esterase_Orientia_tsutsugamushi_str._Boryong
100l gi|189184854|ref|YP_001938639.1|_serine_esterase_Orientia_tsutsugamushi_str._lkeda
0i[344923126|ref|ZP_08776587.1|_phospholipase/carboxylesterase_family_protein_Candidatus_Odyssella_thessalonicensis_L13
45— 0i|353328003|ref|ZP_08970330.1|_phospholipase/carboxylesterase_family_protein_Wolbachia_endosymbiont_wVitB_of_Nasonia_vitripennis
100 TE

@
<SS

~

@D

74

46

100

100

98

9% 0i|190571047|ref|YP_001975405.1|_phospholipase/carboxylesterase_family_protein_Wolbachia_endosymbiont_of_Culex_quinquefasciatus_Pel

0i|373450744|ref|ZP_09542710.1|_conserved_hypothetical_protein_(Phospholipase/esterase_domain)_Wolbachia_pipientis_wAlbB
o L 0i|42520817|reflINP_966732.1|_phospholipase/carboxylesterase_family_protein_Wolbachia_endosymbiont_of_Drosophila_melanogaster
0i[269959027|ref|YP_003328816.1|_esterase_Anaplasma_centrale_str._Israel
0i|339319906]ref|YP_004679601.1|_phospholipase_Carboxylesterase_Candidatus_Midichloria_mitochondrii_IricVA
0i[357386015|ref|YP_004900739.1|_unnamed_protein_product_Pelagibacterium_halotolerans_B2

100 — gi[46201111|refiZP_00055736.2|_COG0400:_Predicted_esterase_Magnetospirillum_magnetotacticum_MS-1
9% F gi|83313412|ref|YP_423676.1|_esterase_Magnetospirillum_magneticum_AMB-1
0i[380683109|emb|CCG41754.1|_Uncharacterized_hydrolase_RBE_1307_Phaeospirillum_molischianum_DSM_120

i|144898493|emb|CAM75357.1|_phospholipase/carboxylesterase_Magnetospirillum_gryphiswaldense_ MSR-1

0i[347758405|ref|YP_004865967.1|_phospholipase/carboxylesterase_family_protein_Micavibrio_aeruginosavorus_ARL-13
gi|163792373|ref|ZP_02186350.1|_Predicted_esterase_alpha_proteobacterium_BAL199
gi[297172492|gb|ADI123464.1|_predicted_esterase_uncultured_nuHF1_cluster_bacterium_HF0770_35122

68 0i[365855867|ref|ZP_09395902.1|_phospholipase/carboxylesterase_Acetobacteraceae_bacterium_AT-5844
—: 0i[296536087|ref|ZP_06898221.1|_phospholipase/carboxylesterase_Roseomonas_cervicalis_ ATCC_49957

{ 0i|326403519|ref|YP_004283601.1|_putative_esterase_Acidiphilium_multivorum_AlU301
100 ' gi|148260329|ref|YP_001234456.1|_phospholipase/carboxylesterase_Acidiphilium_cryptum_JF-5

gi|167646002|ref|YP_001683665.1|_phospholipase/carboxylesterase_Caulobacter_sp._K31
gi|154252084|ref|YP_001412908.1|_unnamed_protein_product_Parvibaculum_lavamentivorans_DS-1
0i[220921837|ref|YP_002497138.1|_phospholipase/carboxylesterase_Methylobacterium_nodulans_ORS_2060
gi[307943092|ref|ZP_07658437.1|_phospholipase/carboxylesterase_family_protein_Roseibium_sp._TrichSKD4
0i|254502860|ref|ZP_05115011.1|_phospholipase/carboxylesterase_superfamily_Labrenzia_alexandrii_DFL-11
88 gi|118589647|reflZP_01547052.1|_Predicted_esterase_Stappia_aggregata_IAM_12614

13

0.1



57

gi[229587102|ref|YP_002845603.1|_unnamed_protein_product_Rickettsia_africae_ESF-5
0i[378936812|gb|AFC75312.1|_serine_esterase_Rickettsia_parkeri_str._Portsmouth
0i|34581253|ref|ZP_00142733.1|_hypothetical_serine_esterase_Rickettsia_sibirica_246

2| 9i|15893070|reflNP_360784.1|_serine_esterase_Rickettsia_conorii_str._Malish_7

- gi[374319704|ref|YP_005066203.1|_unnamed_protein_product_Rickettsia_slovaca_13-B

r gi|379713446|ref|YP_005301784.1|_unnamed_protein_product_Rickettsia_massiliae_str._AZT80
gi|378931737|gh|AFC70246.1|_serine_esterase_Candidatus_Rickettsia_amblyommii_str._GAT-30V
gi|238650625|ref| YP_002916477.1|_carboxylesterase_Rickettsia_peacockii_str._Rustic
0i|378934978|gb|AFC73479.1|_serine_esterase_Rickettsia_montanensis_str._OSU_85-930
gi|350273866]|ref|YP_004885179.1|_unnamed_protein_product_Rickettsia_japonica_YH

965 gi[341584310ref|YP_004764801.1]_unnamed_protein_product_Rickettsia_heilongjiangensis_054
0i|378934346|gh|AFC72849.1|_serine_esterase_Rickettsia_rhipicephali_str._3-7-female6-CWPP
0i|157828981|reflYP_001495223.1|_hypothetical_protein_A1G_06310_Rickettsia_rickettsii_str._Sheila_Smith
gi|157964885|ref|YP_001499709.1|_Serine_esterase_Rickettsia_massiliae_MTU5
0i|378932300|gb|AFC70805.1|_serine_esterase_Rickettsia_australis_str._Cutlack
0i[157826172|ref|YP_001493892.1|_unnamed_protein_product_Rickettsia_akari_str._Hartford
gi|15604578|ref|[NP_221096.1|_hypothetical_protein_RP744_Rickettsia_prowazekii_str._Madrid_E
0i|51473911|ref|YP_067668.1|_esterase_Rickettsia_typhi_str._Wilmington
0i[239947057|ref|ZP_04698810.1|_serine_esterase_Rickettsia_endosymbiont_of_Ixodes_scapularis

95! gi|67459581|ref|YP_247205.1]_unnamed_protein_product_Rickettsia_felis URRWXCal2
0i[157804113|ref|YP_001492662.1|_Serine_esterase_Rickettsia_canadensis_str._McKiel
0i[91206122|ref|YP_538477.1|_unnamed_protein_product_Rickettsia_bellii RML369-C

100 ' gi|157826444|reflYP_001495508.1|_unnamed_protein_product_Rickettsia_bellii_OSU_85-389
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60

98

98

CAHE_0443_Uncharacterized_hydrolase_RBE_1307_Cardinium_hertigii_cEperl

[ 0i[148284926|ref|YP_001249016.1|_esterase_Orientia_tsutsugamushi_str._Boryong
100 L gi|189184854ref|YP_001938639.1|_serine_esterase_Orientia_tsutsugamushi_str._lkeda

0i[344923126|ref|ZP_08776587.1|_phospholipase/carboxylesterase_family_protein_Candidatus_Odyssella_thessalonicensis_L13

0i[269959027|ref|YP_003328816.1|_esterase_Anaplasma_centrale_str._Israel
gil42520817|ref|NP_966732.1|_phospholipase/carboxylesterase_family_protein_Wolbachia_endosymbiont_of_Drosophila_melanogaster

0.2

” 100 | [ 9i[373450744|reflZP_09542710.1|_conserved_hypothetical_protein_(Phospholipase/esterase_domain)_Wolbachia_pipientis_wAIbB
61 | 0i[353328003|ref|ZP_08970330.1|_phospholipase/carboxylesterase_family_protein_Wolbachia_endosymbiont_wVitB_of_Nasonia_vitripennis
46 gi|190571047|ref|YP_001975405.1|_phospholipase/carboxylesterase_family_protein_Wolbachia_endosymbiont_of_Culex_quinquefasciatus_Pel
gi|339319906|ref|YP_004679601.1|_phospholipase_Carboxylesterase_Candidatus_Midichloria_mitochondrii_IricVA
0i|297172492|gb|AD123464.1|_predicted_esterase_uncultured_nuHF1_cluster_bacterium_HF0770_35122
100 [ gi|46201111|ref|ZP_00055736.2|_COG0400:_Predicted_esterase_Magnetospirillum_magnetotacticum_MS-1
488,—L 0i|83313412|ref|YP_423676.1|_esterase_Magnetospirillum_magneticum_AMB-1
96 0i|380683109|emb|CCG41754.1|_Uncharacterized_hydrolase_RBE_1307_Phaeospirillum_molischianum_DSM_120
30 1w —— 0i|144898493|emb|CAM75357.1|_phospholipase/carboxylesterase_Magnetospirillum_gryphiswaldense_MSR-1
gi|347758405|reflYP_004865967.1|_phospholipase/carboxylesterase_family_protein_Micavibrio_aeruginosavorus_ARL-13
41 gi|163792373|ref|ZP_02186350.1|_Predicted_esterase_alpha_proteobacterium_BAL199
0i|167646002|ref|YP_001683665.1|_phospholipase/carboxylesterase_Caulobacter_sp._K31
22 ——gi[154252084]ref| YP_001412908.1|_unnamed_protein_product_Parvibaculum_lavamentivorans_DS-1
18 0i[220921837|ref|YP_002497138.1|_phospholipase/carboxylesterase_Methylobacterium_nodulans_ORS_2060
96 0i|365855867|ref|ZP_09395902.1|_phospholipase/carboxylesterase_Acetobacteraceae_bacterium_AT-5844
95 ﬂ(ﬂs%%ﬂref|ZP_06898221A1|_phosph0Iipase/carboxylesterase_Roseomonas_cervicalis_ATCC_49957
{ 0i|326403519|ref|YP_004283601.1|_putative_esterase_Acidiphilium_multivorum_AlU301
100 ' gi|148260329|ref|YP_001234456.1|_phospholipase/carboxylesterase_Acidiphilium_cryptum_JF-5
gi|357386015|ref|YP_004900739.1|_unnamed_protein_product_Pelagibacterium_halotolerans_B2
gi|307943092|ref|ZP_07658437.1|_phospholipase/carboxylesterase_family_protein_Roseibium_sp._TrichSKD4
0i[254502860|refiZP_05115011.1|_phospholipase/carboxylesterase_superfamily_Labrenzia_alexandrii_DFL-11
0i|118589647|ref|ZP_01547052.1|_Predicted_esterase_Stappia_aggregata_IAM_12614
P



99

69| 23

99

0i|34581251|ref|ZP_00142731.1|_endonuclease_I11_Rickettsia_sibirica_246
471 4i[229587104ref|YP_002845605.1_nth_gene_product_Rickettsia_africae_ESF-5
g [ 9i1374319706|ref|YP_005066205.1|_nth_gene_product_Rickettsia_slovaca_13-B
3 gi|15893072|refiINP_360786.1|_endonuclease_l11_Rickettsia_conorii_str._Malish_7
6 0i[378936814|gb|AFC75314.1|_endonuclease_I11_Rickettsia_parkeri_str._Portsmouth
gi|157828983|ref|YP_001495225.1|_endonuclease_I11_Rickettsia_rickettsii_str._Sheila_Smith
B2 ! i|165933707|ref| YP_001650496.1|_endonuclease_l11_Rickettsia_rickettsii_str._lowa
0i|341584312|ref|YP_004764803.1|_unnamed_protein_product_Rickettsia_heilongjiangensis_054
iﬁ 0i|350273868|ref|YP_004885181.1|_nth_gene_product_Rickettsia_japonica_YH
44— gi[378931739|gb|AFC70248.1|_endonuclease_I11_Candidatus_Rickettsia_amblyommii_str._GAT-30V
gi|378934980|gb|AFC73481.1|_endonuclease_lI11_Rickettsia_montanensis_str._OSU_85-930
8 <Ei|157964887\reﬂYP_001499711A1|_end0nuclease_lII_Rickettsia_massiliae_MTUS

w
©

=

91
67 [ 0i[378934348|gb|AFC72851.1|_endonuclease_I11_Rickettsia_rhipicephali_str._3-7-female6-CWPP

411 gi|379713444|reflYP_005301782.1|_unnamed_protein_product_Rickettsia_massiliae_str._AZT80
gi|67459583|ref|YP_247207.1|_nth_gene_product_Rickettsia_felis_ URRWXCal2

100 0i|15604580|ref|NP_221098.1|_endonuclease_I11_(nth)_Rickettsia_prowazekii_str._Madrid_E
— { gi[51473913|ref|YP_067670.1|_AP_endonuclease_class_I._Rickettsia_typhi_str._Wilmington
29 ‘[‘?39947055\reﬂZP_04698808.l\_endonuclease_lII_Rickettsia_endosymbiont_of_lxodes_scapuIaris

0i|378932302|gb|AFC70807.1|_endonuclease_I11_Rickettsia_australis_str._Cutlack
9 gi|157826170|ref|YP_001493890.1|_unnamed_protein_product_Rickettsia_akari_str._Hartford

60

99

gi|157804115|ref|YP_001492664.1|_endonuclease_I11_Rickettsia_canadensis_str._McKiel

100 L gi|379023259)ref| YP_005299920.1|_unnamed_protein_product_Rickettsia_canadensis_str._CA410
gi|157826446|ref|YP_001495510.1|_unnamed_protein_product_Rickettsia_bellii_OSU_85-389

100 'gi|91206121|ref|YP_538476.1|_nth_gene_product_Rickettsia_bellii_RML369-C

CAHE_0444|nth_DNA_glycosylase_and_apyrimidinic_(AP)_lyase_(endonuclease_I1I)_Cardinium_hertigii_cEperl
— 0i|189184853|ref|YP_001938638.1|_endonuclease_I11_Orientia_tsutsugamushi_str._lkeda

99

100 0i[148284927|ref|YP_001249017.1|_endonuclease_l11_Orientia_tsutsugamushi_str._Boryong
gi|376275061|ref|YP_005115500.1|_unnamed_protein_product_Brucella_canis_HSK_A52141
0i|261751492|ref|ZP_05995201.1|_endonuclease_II1_Brucella_suis_bv._5_str._513

100 |l 4i|23501077|ref|NP_697204.1|_nth_gene_product_Brucella_suis_1330
99 0i|256368630|ref|YP_003106136.1|_endonuclease_I11_Brucella_microti_CCM_4915

94

561 4i|349742250|gb|AEQ07793.1|_endonuclease_I11_Brucella_melitensis_NI
i|359787738|ref|ZP_09290737.1|_endonuclease_I11_Mesorhizobium_alhagi_ CCNWXJ12-2

0i|110635893)ref|YP_676101.1|_unnamed_protein_product_Chelativorans_sp._BNC1

gi|163867394|ref|YP_001608588.1|_nth_gene_product_Bartonella_tribocorum_CIP_105476
571 9i[56551602|ref| YP_162441.1|_unnamed_protein_product_Zymomonas_mobilis_subsp._mobilis_ZM4
100 [ 0i[335931884|gh| AEH62424.1|_endonuclease_l11_Zymomonas_mobilis_subsp._mobilis_ATCC_10988

73

40

98

73

gi[260752805|ref| YP_003225698.1|_endonuclease_I11_Zymomonas_mobilis_subsp._mobilis_ NCIMB_11163
100 [ gi|359398637|ref|ZP_09191653.1|_endonuclease_I11_Novosphingobium_pentaromativorans_US6-1
gi|334142720|ref|YP_004535928.1|_endonuclease_II1_Novosphingobium_sp._PP1Y
E 0i[85709437|ref|ZP_01040502.1|_endonuclease_I11_Erythrobacter_sp._NAP1
100 0i|149186368|ref|ZP_01864681.1|_endonuclease_II1_Erythrobacter_sp._SD-21
gi|332187405|ref|ZP_08389143.1|_endonuclease_I11_Sphingomonas_sp._S17

gi[347758515|ref|YP_004866077.1|_endonuclease_I11_Micavibrio_aeruginosavorus_ARL-13

0i|359409326|reflZP_09201794.1|_endonuclease_I11_SAR116_cluster_alpha_proteobacterium_HIMB100
0i|374293438|ref|YP_005040473.1|_nth_gene_product_Azospirillum_lipoferum_4B
0i|288959678|ref|YP_003450019.1|_endonuclease_I11_Azospirillum_sp._B510
gi|356875812|emb|CCC96560.1]_DNA-(apurinic_or_apyrimidinic_site)_lyase_Azospirillum_brasilense_Sp245

0i|209966040|ref|YP_002298955.1|_nth_gene_product_Rhodospirillum_centenum_SW
0i[346716610|gb|AEO46625.1]_DNA-(apurinic_or_apyrimidinic_site)_lyase_/_endonuclease_I11_Rhodospirillum_rubrum_F11
100 L ¢i|83591493|ref|YP_425245.1|_DNA-(apurinic_or_apyrimidinic_site)_lyase_/_endonuclease_I11_Rhodospirillum_rubrum_ATCC_11170

CAHE_0444 NJ



73 gi[374319706|ref| YP_005066205.1|_nth_gene_product_Rickettsia_slovaca_13-B
gi|15893072|ref|[NP_360786.1|_endonuclease_I11_Rickettsia_conorii_str._Malish_7

86 | 4i|229587104|ref|YP_002845605.1|_nth_gene_product_Rickettsia_africae_ESF-5 CAH E_0444 M L

0i|34581251|ref|ZP_00142731.1|_endonuclease_I11_Rickettsia_sibirica_246

0i|378936814|gb|AFC75314.1|_endonuclease_I11_Rickettsia_parkeri_str._Portsmouth

0i[157828983|ref| YP_001495225.1|_endonuclease_I11_Rickettsia_rickettsii_str._Sheila_Smith

9 ' gi|165933707|reflYP_001650496.1|_endonuclease_II1_Rickettsia_rickettsii_str._lowa

0i|341584312|ref|YP_004764803.1|_unnamed_protein_product_Rickettsia_heilongjiangensis_054

P8 - gi[350273868|ref|YP_004885181.1|_nth_gene_product_Rickettsia_japonica_YH

96 {gi|157964887\reﬂYP_001499711.1|_endonuclease_|II_Rickettsia_massiIiae_MTUS

©
>

0i|378934348|gh|AFC72851.1|_endonuclease_I11_Rickettsia_rhipicephali_str._3-7-female6-CWPP
0i|379713444|reflYP_005301782.1|_unnamed_protein_product_Rickettsia_massiliae_str._AZT80
— gi|378931739|gb|AFC70248.1|_endonuclease_I11_Candidatus_Rickettsia_amblyommii_str._GAT-30V

6§

- gi[378934980|gb|AFC73481.1|_endonuclease_lI11_Rickettsia_montanensis_str._OSU_85-930

82
— 0i[239947055|ref|ZP_04698808.1|_endonuclease_I11_Rickettsia_endosymbiont_of_Ixodes_scapularis
gi|67459583|ref|YP_247207.1|_nth_gene_product_Rickettsia_felis_ URRWXCal2
o gi|378932302|gb|AFC70807.1|_endonuclease_II1_Rickettsia_australis_str._Cutlack

00 — gi|157826170|ref|YP_001493890.1]_unnamed_protein_product_Rickettsia_akari_str._Hartford
[ 0i|15604580|ref|NP_221098.1|_endonuclease_I11_(nth)_Rickettsia_prowazekii_str._Madrid_E
100 gi|51473913|ref|YP_067670.1_AP_endonuclease_class_|._Rickettsia_typhi_str._Wilmington
gi|157804115|reflYP_001492664.1|_endonuclease_II1_Rickettsia_canadensis_str._McKiel
100 - 4i[379023259|ref| YP_005299920.1|_unnamed_protein_product_Rickettsia_canadensis_str._CA410

® gi|157826446|ref|YP_001495510.1|_unnamed_protein_product_Rickettsia_bellii_ OSU_85-389

100 100 ' gi|91206121|reflYP_538476.1|_nth_gene_product_Rickettsia_bellii_RML369-C
CAHE_0444|nth_DNA_glycosylase_and_apyrimidinic_(AP)_lyase_(endonuclease_III)_Cardinium_hertigii_cEperl
[ 0i[189184853]ref|YP_001938638.1|_endonuclease_I11_Orientia_tsutsugamushi_str._lkeda
100 0i|148284927|ref|YP_001249017.1|_endonuclease_l11_Orientia_tsutsugamushi_str._Boryong
0i|376275061|ref|YP_005115500.1|_unnamed_protein_product_Brucella_canis_ HSK_A52141
0i[261751492|ref|ZP_05995201.1|_endonuclease_I11_Brucella_suis_bv._5_str._513
100 | i[23501077|ref|[NP_697204.1|_nth_gene_product_Brucella_suis_1330
% 0i|256368630|ref|YP_003106136.1|_endonuclease_I11_Brucella_microti_CCM_4915
8 0i[349742250|gb|AEQ07793.1|_endonuclease_I11_Brucella_melitensis_NI
- gi|359787738|ref|ZP_09290737.1|_endonuclease_I11_Mesorhizobium_alhagi CCNWXJ12-2
0i|110635893|ref|YP_676101.1|_unnamed_protein_product_Chelativorans_sp._BNC1
gi|163867394|ref|YP_001608588.1|_nth_gene_product_Bartonella_tribocorum_CIP_105476
‘ gi[56551602|ref|YP_162441.1|_unnamed_protein_product_Zymomonas_mobilis_subsp._mobilis_ZM4
10 0i[335931884|gb|AEH62424.1|_endonuclease_I11_Zymomonas_mobilis_subsp._mobilis ATCC_10988
{ 0i|260752805|ref|YP_003225698.1|_endonuclease_III_Zymomonas_mobilis_subsp._mobilis_NCIMB_11163
100 { 0i|359398637|ref|ZP_09191653.1|_endonuclease_I11_Novosphingobium_pentaromativorans_US6-1
87 0i|334142720|ref|YP_004535928.1|_endonuclease_III_Novosphingobium_sp._PP1Y
- % { gi[85709437|ref|ZP_01040502.1|_endonuclease_I11_Erythrobacter_sp._NAP1
9 0i[149186368|ref|ZP_01864681.1|_endonuclease_I11_Erythrobacter_sp._SD-21

61

0i|332187405|ref|ZP_08389143.1|_endonuclease_II1_Sphingomonas_sp._S17
0i|347758515|ref|YP_004866077.1|_endonuclease_I11_Micavibrio_aeruginosavorus_ARL-13

100 | 9i[346716610|gb|AEO46625.1|_DNA-(apurinic_or_apyrimidinic_site)_lyase_/_endonuclease_I11_Rhodospirillum_rubrum_F11

0i|83591493|ref|YP_425245.1|_DNA-(apurinic_or_apyrimidinic_site)_lyase_/_endonuclease_I11_Rhodospirillum_rubrum_ATCC_11170

0i|359409326|ref|ZP_09201794.1|_endonuclease_II1_SAR116_cluster_alpha_proteobacterium_HIMB100

0i|209966040|ref|YP_002298955.1|_nth_gene_product_Rhodospirillum_centenum_SW

0i[356875812|emb|CCC96560.1|_DNA-(apurinic_or_apyrimidinic_site)_lyase_Azospirillum_brasilense_Sp245

gi|374293438|ref| YP_005040473.1|_nth_gene_product_Azospirillum_lipoferum_4B

91 - 4i[288959678|ref|YP_003450019.1|_endonuclease_l11_Azospirillum_sp._B510

0.1



gi|302557495|ref|ZP_07309837.1|_lysozyme_M1_Streptomyces_griseoflavus_Tu4000
gi|297191112|ref|ZP_06908510.1|_lysozyme_M1_Streptomyces_pristinaespiralis_ ATCC_25486 CAH E 0529 NJ
0i|291298885|ref| YP_003510163.1|_glycoside_hydrolase_family_protein_Stackebrandtia_nassauensis_DSM_44728 —_—
0i|291300893)|ref|YP_003512171.1|_glycoside_hydrolase_family_protein_Stackebrandtia_nassauensis_DSM_44728
0i[330465758]ref|YP_004403501.1|_unnamed_protein_product_Verrucosispora_maris_AB-18-032
0i|238062662|ref|ZP_04607371.1|_lysozyme_M1_Micromonospora_sp._ATCC_39149
0i|302865346|ref|YP_003833983.1|_lysozyme_Micromonospora_aurantiaca ATCC_27029
100 ¢ gi[315501890|ref| YP_004080777.1|_lysozyme_Micromonospora_sp._L5
gi[374991693|ref| YP_004967188.1|_unnamed_protein_product_Streptomyces_bingchenggensis_BCW-1
0i|313820892|gb|EFS58606.1|_glycosyl_hydrolase_family_25_Propionibacterium_acnes_HLO036PA1
0i[322699841|gb|EFY91600.1|_NO-diacetyl_muramidase_putative_Metarhizium_acridum_CQMa_102
gi[367026566|ref| XP_003662567.1|_glycoside_hydrolase_family_25_protein_Myceliophthora_thermophila_ATCC_42464
0i|348175542|ref|ZP_08882436.1|_glycoside_hydrolase_family_protein_Saccharopolyspora_spinosa_NRRL_18395
96 0i|288917209|ref|ZP_06411578.1|_glycoside_hydrolase_family_25_Frankia_sp._EUN1f
W 94 gi|158317810|reflYP_001510318.1|_unnamed_protein_product_Frankia_sp._EAN1pec
0i]111220525|ref|YP_711319.1|_unnamed_protein_product_Frankia_alni_ACN14a
85 gi[86739275|reflYP_479675.1|_glycoside_hydrolase_Frankia_sp._Ccl3
gi[336179803|ref|YP_004585178.1|_unnamed_protein_product_Frankia_symbiont_of_Datisca_glomerata
100 | i[260579642|ref|ZP_05847511.1|_lysozyme_Corynebacterium_jeikeium_ATCC_43734
99

100

98 0i|68535147|ref|YP_249852.1|_lysozyme_precursor_Corynebacterium_jeikeium_K411
1 gi|336325051|ref|YP_004605017.1|_putative_lysozyme_Corynebacterium_resistens_DSM_45100
gi|334564909|ref|ZP_08517900.1|_putative_lysozyme_precursor_Corynebacterium_bovis_DSM_20582

64 100 [ 9i|227487384|ref|ZP_03917700.1|_lysozyme_M1_Corynebacterium_glucuronolyticum ATCC_51867

0i|227541128|ref|ZP_03971177.1|_lysozyme_M1_Corynebacterium_glucuronolyticum_ATCC_51866
90 |9i|255324543|ref|ZP_05365660.1|_putative_hydrolase_Corynebacterium_tuberculostearicum_SK141

100 ‘gi|311740586|ref|ZP_O7714413.1|_hydr0Iase_Corynebacterium_pseudogenitalium_ATCC_33035
_ 61 gi[254167746|ref|ZP_04874596.1|_Glycosyl_hydrolases_family_25_putative_Aciduliprofundum_boonei_T469
gi|300864980|ref|ZP_07109811.1|_Glycoside_hydrolase_family_25_Oscillatoria_sp._PCC_6506
i|284053250|ref|ZP_06383460.1|_glycoside_hydrolase_family_25_Arthrospira_platensis_str._Paraca
gi[357059695|ref|ZP_09120477.1|_hypothetical_protein_ HMPREF9332_00033_Prevotella_sp._oral_taxon_302_str._F0323
0i|332664709|ref|YP_004447497.1|_unnamed_protein_product_Haliscomenobacter_hydrossis_DSM_1100
0i|254459575|ref|ZP_05072991.1|_putative_cell-wall_lytic_enzyme_Rhodobacterales_bacterium_HTCC2083
0i[87121612|ref|ZP_01077500.1|_hypothetical_protein_MED121_04858_Marinomonas_sp._MED121
0i|374854634|dbj|BAL57511.1|_lyzozyme_uncultured_Chloroflexi_bacterium
100 [ 0i|308069837|ref|YP_003871442.1|_Lyzozyme_M1_(14-beta-N-acetylmuramidase)_Paenibacillus_polymyxa_E681
0i[310642868|ref|YP_003947626.1|_unnamed_protein_product_Paenibacillus_polymyxa_SC2

99 gi|375307377|ref|ZP_09772666.1|_Lyzozyme_M1_(14-beta-N-acetylmuramidase)_Paenibacillus_sp._Aloe-11
100 6 0i|310640641|reflYP_003945399.1|_unnamed_protein_product_Paenibacillus_polymyxa_SC2
74 - gi|308067887|ref| YP_003869492.1|_Lyzozyme_M1_(14-beta-N-acetylmuramidase)_Paenibacillus_polymyxa_E681

S;E 0i|190891111|reflYP_001977653.1|_glycosyl_hydrolase_Rhizobium_etli_CIAT_652

21

63

64 0i[209548642|reflYP_002280559.1|_unnamed_protein_product_Rhizobium_leguminosarum_bv._trifolii_WSM2304
100

0i116251310|ref|YP_767148.1|_unnamed_protein_product_Rhizobium_leguminosarum_bv._viciae_3841
\— gi[86357064|ref|YP_468956.1|_glycosyl_hydrolase_lysozyme_protein_Rhizobium_etli_ CFN_42
CAHE_0529_conserved_protein_of_unknown_function_Cardinium_hertigii_cEperl
0i|304414850|ref|ZP_07395768.1|_glycosyl_hydrolase_Candidatus_Regiella_insecticola_LSR1
100 E gi[257485748|ref|ZP_05639789.1|_glycosy_hydrolase_family_protein_Pseudomonas_syringae_pv._tabaci_ ATCC_11528
gi|330943254|gh|[EGH45645.1|_glycosyl_hydrolase_family_protein_Pseudomonas_syringae_pv._pisi_str._1704B

51

100

P 498: 0i|285019747|reflYP_003377458.1|_hydrolase_Xanthomonas_albilineans_GPE_PC73
0i[289664336|ref|ZP_06485917.1|_autolytic_lysozyme_Xanthomonas_campestris_pv._vasculorum_NCPPB_702

92 F gi|71898408|ref|ZP_00680581.1|_Glycoside_hydrolase_family_25_Xylella_fastidiosa_Ann-1
100 L gi|15838983|ref[NP_299671.1|_autolytic_lysozyme_Xylella_fastidiosa_9a5¢c

0.1



100 | 9i[260579642|ref|ZP_05847511.1|_lysozyme_Corynebacterium_jeikeium_ATCC_43734
91

i|68535147|ref|YP_249852.1|_lysozyme_precursor_Corynebacterium_jeikeium_K411
9 0i|336325051|ref| YP_004605017.1|_putative_lysozyme_Corynebacterium_resistens_DSM_45100 CA H E_O 5 2 9 M L
79 0i[334564909|ref|ZP_08517900.1|_putative_lysozyme_precursor_Corynebacterium_bovis_DSM_20582
100 | gi[227487384|ref|ZP_03917700.1|_lysozyme_M1_Corynebacterium_glucuronolyticum_ATCC_51867

gi[227541128|ref|ZP_03971177.1|_lysozyme_M1_Corynebacterium_glucuronolyticum_ATCC_51866
o 9

24

gi|255324543|ref|ZP_05365660.1|_putative_hydrolase_Corynebacterium_tuberculostearicum_SK141
100 1gi|311740586(reflZP_07714413.1|_hydrolase_Corynebacterium_pseudogenitalium_ATCC_33035

gi|336179803|ref|YP_004585178.1|_unnamed_protein_product_Frankia_symbiont_of_Datisca_glomerata

54 gi|288917209|ref|ZP_06411578.1|_glycoside_hydrolase_family_25_Frankia_sp._EUN1f
00 ﬁ . . .
. gi[158317810|ref|YP_001510318.1|_unnamed_protein_product_Frankia_sp._EAN1pec

89 \—E 0i]111220525|reflYP_711319.1|_unnamed_protein_product_Frankia_alni_ACN14a
95 gi[86739275|reflYP_479675.1|_glycoside_hydrolase_Frankia_sp._Ccl3

0i|254167746|ref|ZP_04874596.1|_Glycosyl_hydrolases_family_25_putative_Aciduliprofundum_boonei_T469

0i|348175542|ref|ZP_08882436.1|_glycoside_hydrolase_family_protein_Saccharopolyspora_spinosa_NRRL_18395

99 0i[322699841|gb|EFY91600.1|_NO-diacetyl_muramidase_putative_Metarhizium_acridum_CQMa_102
0i|367026566|ref|XP_003662567.1|_glycoside_hydrolase_family_25_protein_Myceliophthora_thermophila_ATCC_42464
0i|313820892|gb|EFS58606.1|_glycosyl_hydrolase_family_25_Propionibacterium_acnes_HL036PA1

45 gi|374991693|ref|YP_004967188.1|_unnamed_protein_product_Streptomyces_bingchenggensis_ BCW-1

0i[291300893]ref| YP_003512171.1|_glycoside_hydrolase_family_protein_Stackebrandtia_nassauensis_DSM_44728
% 0i|291298885|ref|YP_003510163.1|_glycoside_hydrolase_family_protein_Stackebrandtia_nassauensis_DSM_44728
0i|302557495|ref|ZP_07309837.1|_lysozyme_M1_Streptomyces_griseoflavus_Tu4000
0i[297191112|refiZP_06908510.1|_lysozyme_M1_Streptomyces_pristinaespiralis_ ATCC_25486
0i|238062662|ref|ZP_04607371.1|_lysozyme_M1_Micromonospora_sp._ATCC_39149
0i|330465758|ref|YP_004403501.1|_unnamed_protein_product_Verrucosispora_maris_AB-18-032
0i|302865346|ref|YP_003833983.1|_lysozyme_Micromonospora_aurantiaca_ ATCC_27029
100 1 4i|315501890|ref|YP_004080777.1|_lysozyme_Micromonospora_sp._L5

39 0i|332664709|ref|YP_004447497.1|_unnamed_protein_product_Haliscomenobacter_hydrossis_DSM_1100
28 0i|254459575|ref|ZP_05072991.1|_putative_cell-wall_lytic_enzyme_Rhodobacterales_bacterium_HTCC2083
0i[357059695|ref|ZP_09120477.1|_hypothetical_protein_HMPREF9332_00033_Prevotella_sp._oral_taxon_302_str._F0323
0i[300864980|ref|ZP_07109811.1|_Glycoside_hydrolase_family_25_Oscillatoria_sp._PCC_6506
4100'7— 0i|284053250|ref|ZP_06383460.1|_glycoside_hydrolase_family_25_Arthrospira_platensis_str._Paraca

55

0i|87121612|ref|ZP_01077500.1|_hypothetical_protein_ MED121_04858_ Marinomonas_sp._MED121
0i|374854634|dbj|BAL57511.1|_lyzozyme_uncultured_Chloroflexi_bacterium

100 [ 0i|308069837|ref|YP_003871442.1|_Lyzozyme_M1_(14-beta-N-acetylmuramidase)_Paenibacillus_polymyxa_E681

0i|310642868|ref|YP_003947626.1|_unnamed_protein_product_Paenibacillus_polymyxa_SC2
100

gi[375307377|reflZP_09772666.1|_Lyzozyme_M1_(14-beta-N-acetylmuramidase)_Paenibacillus_sp._Aloe-11
100 [ 0i|310640641|ref|YP_003945399.1|_unnamed_protein_product_Paenibacillus_polymyxa_SC2
77 - gi|308067887|ref| YP_003869492.1|_Lyzozyme_M1_(14-beta-N-acetylmuramidase)_Paenibacillus_polymyxa_E681

AS,FF 0i|116251310|ref|YP_767148.1|_unnamed_protein_product_Rhizobium_leguminosarum_bv._viciae_3841
64

0i|209548642|ref|YP_002280559.1|_unnamed_protein_product_Rhizobium_leguminosarum_bv._trifolii_WSM2304
100

gi|190891111|reflYP_001977653.1|_glycosyl_hydrolase_Rhizobium_etli_CIAT_652
i|86357064|ref|YP_468956.1|_glycosyl_hydrolase_lysozyme_protein_Rhizobium_etli_ CFN_42

55

CAHE_0529_conserved_protein_of_unknown_function_Cardinium_hertigii_cEperl
0i|304414850|ref|ZP_07395768.1|_glycosyl_hydrolase_Candidatus_Regiella_insecticola_LSR1

0.2

100 r 0i[257485748|ref|ZP_05639789.1|_glycosy_hydrolase_family_protein_Pseudomonas_syringae_pv._tabaci ATCC_11528
100 0i[330943254|gb|[EGH45645.1|_glycosyl_hydrolase_family_protein_Pseudomonas_syringae_pv._pisi_str._1704B

% 495|:gi|285019747\reﬂYP_OO3377458.1|_hydrolase_xanthomonas_albiIineans_GPE_PC73

0i|289664336|reflZP_06485917.1|_autolytic_lysozyme_Xanthomonas_campestris_pv._vasculorum_NCPPB_702
9 gi|71898408|ref|ZP_00680581.1|_Glycoside_hydrolase_family_25_Xylella_fastidiosa_Ann-1
98 L gi|15838983|refiNP_299671.1|_autolytic_lysozyme_Xylella_fastidiosa_9a5¢




%
~
SN

0i[21244683|ref|NP_644265.1|_unnamed_protein_product_Xanthomonas_axonopodis_pv._citri_str._306
i|372552674|emb|CCF69817.1|_RNA-splicing_ligase_RtcB_Xanthomonas_axonopodis_pv._punicae_str._LMG_859
0i|380687812|emb|CCG37323.1|_RNA-splicing_ligase_RtcB_Xanthomonas_citri_pv._mangiferaeindicae_LMG_941 CA H E_O 5 5 O N \]
0i[294626758|ref|ZP_06705353.1|_conserved_hypothetical_protein_Xanthomonas_fuscans_subsp._aurantifolii_str._ICPB_11122
gi[294664662|ref|ZP_06729997.1|_conserved_hypothetical_protein_Xanthomonas_fuscans_subsp._aurantifolii_str._ICPB_10535
0i[289669314|ref|ZP_06490389.1|_hypothetical_protein_XcampmN_12642_Xanthomonas_campestris_pv._musacearum_NCPPB_4381
gi|346726703|ref|YP_004853372.1|_hypothetical_protein_XACM_3836_Xanthomonas_axonopodis_pv._citrumelo_F1
67 0i[325927322|ref|ZP_08188576.1|_hypothetical_protein_XPE_2588_Xanthomonas_perforans_91-118
10 gi[78049614|ref|YP_365789.1|_hypothetical_protein_XCV4058_Xanthomonas_campestris_pv._vesicatoria_str._85-10
—0i[325914478|ref|ZP_08176822.1|_hypothetical_protein_XVE_0692_Xanthomonas_vesicatoria_ ATCC_35937
0i|21233306|reflNP_639223.1|_hypothetical_protein_XCC3883_Xanthomonas_campestris_pv._campestris_str._ATCC_33913
i1188993467|ref|YP_001905477.1|_hypothetical_protein_xccb100_4072_Xanthomonas_campestris_pv._campestris_str._B100

©

8“79
911 4i|341935185|gb|AEL05324.1|_RtcB_protein_Xanthomonas_campestris_pv._raphani_756C

[ 0i[194367665|ref| YP_002030275.1|_hypothetical_protein_Smal_3893_Stenotrophomonas_maltophilia_R551-3
100 [ 9il344209337|ref|YP_004794478.1|_unnamed_protein_product_Stenotrophomonas_maltophilia_JV3
h; gi|190576323|ref|YP_001974168.1|_hypothetical_protein_Smlt4533_Stenotrophomonas_maltophilia_K279a

61
46 gi|254524772|ref|ZP_05136827.1|_rtch_protein_Stenotrophomonas_sp._SKA14

0i[338733101|reflYP_004671574.1|_protein_rtcB_Simkania_negevensis_Z

0i|254786555|ref|YP_003073984.1|_RtcB_protein_Teredinibacter_turnerae_T7901
0i[330983917|gb|[EGH82020.1|_Fis_family_transcriptional_regulator_Pseudomonas_syringae_pv._lachrymans_str._M301315

0i|254192289|ref|ZP_04898778.1|_RtcB_protein_Burkholderia_pseudomallei_Pasteur_52237

0i[333367841|ref|ZP_08460073.1|_RtcB_protein_Psychrobacter_sp._1501(2011)

100 |j
0i|148652667|ref|YP_001279760.1|_unnamed_protein_product_Psychrobacter_sp._PRwf-1

gi|217970532|ref|YP_002355766.1|_hypothetical_protein_Tmz1t_2130_Thauera_sp._MZ1T

100 64
100 [ gi|217970128|ref|YP_002355362.1|_hypothetical_protein_Tmz1t_1711_Thauera_sp._MZ1T

83 0i|323356894|ref|YP_004223290.1|_hypothetical_protein_ MTES_0446_Microbacterium_testaceum_StLB037
gi[260907287|ref|ZP_05915609.1|_hypothetical_protein_BlinB_18268_Brevibacterium_linens_BL2
gi[359777944|ref|ZP_09281218.1|_hypothetical_protein_ ARGLB_080_01130_Arthrobacter_globiformis_NBRC_12137

i|379737334]ref|YP_005330840.1|_unnamed_protein_product_Blastococcus_saxobsidens_DD2

100 100 | gi[376286983|ref|YP_005159549.1|_unnamed_protein_product_Corynebacterium_diphtheriae_BH8

0i[375293840|ref| YP_005128380.1|_unnamed_protein_product_Corynebacterium_diphtheriae_INCA_402

0i[259508428]ref|ZP_05751328.1|_protein_RtcB_Corynebacterium_efficiens_YS-314

99
100 ' gi|25029391|ref|NP_739445.1|_unnamed_protein_product_Corynebacterium_efficiens_YS-314

0i|121534773]ref|ZP_01666593.1|_protein_of_unknown_function_UPF0027_Thermosinus_carboxydivorans_Nor1l

0i|114330884|ref|YP_747106.1|_hypothetical_protein_Neut_0880_Nitrosomonas_eutropha_C91

100 ’j gi|297569020|ref|YP_003690364.1|_protein_of_unknown_function_UPF0027_Desulfurivibrio_alkaliphilus_AHT2
4 gi|94263171|reflZP_01286989.1|_Protein_of_unknown_function_UPF0027_delta_proteobacterium_MLMS-1
38 gi|295084035/emb|CBK65558.1|_Uncharacterized_conserved_protein_Bacteroides_xylanisolvens_XB1A
Eﬁ gi|336413562|ref|ZP_08593914.1|_hypothetical_protein_HMPREF1017_01022_Bacteroides_ovatus_3_8_47FAA

1001 1 gij209146001 refizP_07039069.1| protein_RtcB_Bacteroides_sp. 3 1 23
99| i|160884445|ref|ZP_02065448.1|_hypothetical_protein_BACOVA_02429_Bacteroides_ovatus_ATCC_8483

100

80" gi[237718093|ref|ZP_04548574.1|_conserved_hypothetical_protein_Bacteroides_sp._2_2_4
0i[311233093|gb|ADP85947.1|_protein_of_unknown_function_UPF0027_Desulfovibrio_vulgaris RCH1
gi|46579266|ref|YP_010074.1|_hypothetical_protein_DVU0853_Desulfovibrio_vulgaris_str._Hildenborough
0i|120603173|ref|YP_967573.1|_hypothetical_protein_Dvul_2130_Desulfovibrio_vulgaris_DP4
gi[225850399|ref|YP_002730633.1|_gp160_Persephonella_marina_EX-H1

91
100 H

86

9 CAHE_0550_conserved_protein_of_unknown_function_Cardinium_hertigii_cEperl
0i|256829068|ref| YP_003157796.1|_hypothetical_protein_Dbac_1279_Desulfomicrobium_baculatum_DSM_4028

42
0i|380681661|emb|CCG43373.1|_conserved_hypothetical_protein_Phaeospirillum_molischianum_DSM_120

99
34 0i95929782|ref|ZP_01312523.1|_protein_of_unknown_function_UPF0027_Desulfuromonas_acetoxidans_DSM_684
56 0i[317051462|ref|YP_004112578.1|_hypothetical_protein_Selin_1287_Desulfurispirillum_indicum_S5

01



gi|346726703|ref|YP_004853372.1|_hypothetical_protein_XACM_3836_Xanthomonas_axonopodis_pv._citrumelo_F1

@
S

i|325927322|ref|ZP_08188576.1|_hypothetical_protein_XPE_2588_Xanthomonas_perforans_91-118
gi|294626758|ref|ZP_06705353.1|_conserved_hypothetical_protein_Xanthomonas_fuscans_subsp._aurantifolii_str._ICPB_11122
1{ gi|294664662|reflZP_06729997.1|_conserved_hypothetical_protein_Xanthomonas_fuscans_subsp._aurantifolii_str._ICPB_10535
gi380687812|emb|CCG37323.1|_RNA-splicing_ligase_RtcB_Xanthomonas_citri_pv._mangiferaeindicae_LMG_941

% o

gi|21244683|ref|[NP_644265.1|_unnamed_protein_product_Xanthomonas_axonopodis_pv._citri_str._306

5 0i[372552674|emb|CCF69817.1|_RNA-splicing_ligase_RtcB_Xanthomonas_axonopodis_pv._punicae_str._LMG_859

- gi|289669314|ref|ZP_06490389.1|_hypothetical_protein_XcampmN_12642_Xanthomonas_campestris_pv._musacearum_NCPPB_4381
- gi[325914478|ref|ZP_08176822.1|_hypothetical_protein_XVE_0692_Xanthomonas_vesicatoria_ATCC_35937
0i|21233306|ref[NP_639223.1|_hypothetical_protein_XCC3883_Xanthomonas_campestris_pv._campestris_str._ATCC_33913
0i|188993467|ref|YP_001905477.1|_hypothetical_protein_xcch100_4072_Xanthomonas_campestris_pv._campestris_str._B100

o

10

15}

100

0i|341935185|gb|AEL05324.1|_RtcB_protein_Xanthomonas_campestris_pv._raphani_756C
gi|194367665|ref|YP_002030275.1|_hypothetical_protein_Smal_3893_Stenotrophomonas_maltophilia_R551-3
77 o7 [ 911190576323|ref|YP_001974168.1|_hypothetical_protein_Smit4533_Stenotrophomonas_maltophilia_K279a
53| 0i[254524772|ref|ZP_05136827.1|_rtch_protein_Stenotrophomonas_sp._SKA14

471 §i|344209337|ref|YP_004794478.1|_unnamed_protein_product_Stenotrophomonas_maltophilia_JV3
i[338733101|ref|YP_004671574.1|_protein_rtcB_Simkania_negevensis_Z

82
81 gi[254786555|ref|YP_003073984.1|_RtcB_protein_Teredinibacter_turnerae_T7901

100 — i|333367841|ref|ZP_08460073.1|_RtcB_protein_Psychrobacter_sp._1501(2011)

. 0i148652667|ref|YP_001279760.1|_unnamed_protein_product_Psychrobacter_sp._PRwf-1
0i[330983917|gb|[EGH82020.1|_Fis_family_transcriptional_regulator_Pseudomonas_syringae_pv._lachrymans_str._M301315

98
o {gi\254192289|ref|ZP_04898778A1|_thB_pr0tein_Burkholderia_pseudomalIei_Pasteur_52237
100 39 r gi[217970532|ref| YP_002355766.1|_hypothetical_protein_Tmz1t_2130_Thauera_sp._MZ1T
100 - gi|217970128|ref| YP_002355362.1|_hypothetical_protein_Tmz1t_1711_Thauera_sp._MZ1T
75 0i|323356894|ref|YP_004223290.1|_hypothetical_protein_ MTES_0446_Microbacterium_testaceum_StLB037
97 0i|260907287|ref|ZP_05915609.1|_hypothetical_protein_BlinB_18268_Brevibacterium_linens_BL2
8 0i[359777944]ref|ZP_09281218.1|_hypothetical_protein_ ARGLB_080_01130_Arthrobacter_globiformis_NBRC_12137

gi[379737334|ref|YP_005330840.1|_unnamed_protein_product_Blastococcus_saxobsidens_DD2
100 100 | 9i|376286983|ref| YP_005159549.1|_unnamed_protein_product_Corynebacterium_diphtheriae_BH8
gi|375293840|ref|YP_005128380.1|_unnamed_protein_product_Corynebacterium_diphtheriae_INCA_402
9 0i|259508428|ref|ZP_05751328.1|_protein_RtcB_Corynebacterium_efficiens_YS-314
100 1gi|25029391 ref|[NP_739445.1|_unnamed_protein_product_Corynebacterium_efficiens_YS-314
gi[297569020|ref|YP_003690364.1|_protein_of_unknown_function_UPF0027_Desulfurivibrio_alkaliphilus_ AHT2

gi|94263171|ref|ZP_01286989.1|_Protein_of_unknown_function_UPF0027_delta_proteobacterium_MLMS-1
gi|121534773|ref|ZP_01666593.1|_protein_of_unknown_function_UPF0027_Thermosinus_carboxydivorans_Norl
0i|114330884|ref|YP_747106.1|_hypothetical_protein_Neut_0880_Nitrosomonas_eutropha_C91
0i[295084035|emb|CBK65558.1|_Uncharacterized_conserved_protein_Bacteroides_xylanisolvens_XB1A

99
2/ 0i|336413562|ref|ZP_08593914.1|_hypothetical_protein HMPREF1017_01022_Bacteroides_ovatus_3_8_47FAA
1001 1 4i[299146001|ref|ZP_07039069.1|_protein_RtcB_Bacteroides_sp._3_1_23
93 | i|160884445|ref|ZP_02065448.1|_hypothetical_protein BACOVA_02429_Bacteroides_ovatus_ATCC_8483
gi[237718093|ref|ZP_04548574.1|_conserved_hypothetical_protein_Bacteroides_sp._2_2_4
75 0i[95929782]ref|ZP_01312523.1|_protein_of_unknown_function_UPF0027_Desulfuromonas_acetoxidans_DSM_684
i|——|7— gi[317051462|ref|YP_004112578.1|_hypothetical_protein_Selin_1287_Desulfurispirillum_indicum_S5
100 4i[256829068|ref|'YP_003157796.1]_hypothetical_protein_Dbac_1279_Desulfomicrobium_baculatum_DSM_4028
0i|380681661|emb|CCG43373.1|_conserved_hypothetical_protein_Phaeospirillum_molischianum_DSM_120
100 CAHE_0550_conserved_protein_of_unknown_function_Cardinium_hertigii_cEper1l
ary 0i[225850399|ref| YP_002730633.1|_gp160_Persephonella_marina_EX-H1
497,7 | 0i|120603173|ref|YP_967573.1|_hypothetical_protein_Dvul_2130_Desulfovibrio_vulgaris_DP4
100 ugi\311233093|gb\ADP85947.l\_prolein_of_unknown_function_UPF0027_DesuIfovibrio_vulgaris_RCH1
9414i|46579266]ref|YP_010074.1|_hypothetical_protein_DVUO0853_Desulfovibrio_vulgaris_str._Hildenborough
P

0.2

1
gi|78049614|ref|YP_365789.1|_hypothetical_protein_XCV4058_Xanthomonas_campestris_pv._vesicatoria_str._85-10 C Q H E O 5 5 O M L



9 | 9i|282852078|ref|ZP_06261436.1|_tyrosine_recombinase_XerD_Lactobacillus_gasseri_224-1

100 0i|300361568|ref|ZP_07057745.1|_tyrosine_recombinase_XerD_Lactobacillus_gasseri_JV-V03

gi|327183467|gb| AEA31914.1|_tyrosine_recombinase_xerD_Lactobacillus_amylovorus_GRL1118
34 100 || 9i|1325956642|reflYP_004292054.1|_unnamed_protein_product_Lactobacillus_acidophilus_30SC
76!4i|315038190|ref|YP_004031758.1|_tyrosine_recombinase_XerD_Lactobacillus_amylovorus_GRL_1112

0i|167763873|ref|ZP_02436000.1|_hypothetical_protein BACSTE_02254_Bacteroides_stercoris ATCC_43183

gi|270295321|ref|ZP_06201522.1|_tyrosine_recombinase_XerD_Bacteroides_sp._D20
99 gi|160891605|ref|ZP_02072608.1|_hypothetical_protein BACUNI_04058_Bacteroides_uniformis_ATCC_8492

34 100 D gi|329962342|ref|ZP_08300347.1|_tyrosine_recombinase_XerD_Bacteroides_fluxus_YIT_12057
50

gi|374307750|ref|YP_005054181.1|_unnamed_protein_product_Filifactor_alocis_ ATCC_35896

0i[331701475|ref|YP_004398434.1|_Tyrosine_recombinase_xerC_Lactobacillus_buchneri_NRRL_B-30929

99
ﬂ,—: 4i[365924905|ref|ZP_09447668.1|_XerC/CodV/_family_integrase/recombinase_Lactobacillus_mali_KCTC_3596__DSM_20444
0i|223985629|ref|ZP_03635679.1|_hypothetical_protein_HOLDEFILI_02985_Holdemania_filiformis_DSM_12042
= 91 gi|325290382|ref| YP_004266563.1|_Tyrosine_recombinase_xerC_Syntrophobotulus_glycolicus_DSM_8271
4100'_585455%2%reﬂZP_08978876.1|_Tyrosine_recombinase_xerC_DesuIfitobacterium_metalIireducens_DSM_15288
78 gi|380677044|gb|EIB91919.1|_Tyrosine_recombinase_xerC_Desulfosporosinus_acidiphilus_SJ4
0i|147918869|ref|YP_687405.1|_integrase_uncultured_methanogenic_archaeon_RC-I
s 0i[312136250|ref|YP_004003587.1|_integrase_family_protein_Methanothermus_fervidus_DSM_2088

i|288559967|ref|YP_003423453.1|_tyrosine_recombinase_XerC_Methanobrevibacter_ruminantium_M1
0i[222446012|ref|ZP_03608527.1|_hypothetical_protein_ METSMIALI_01661_Methanobrevibacter_smithii_DSM_2375

o

60

0i|358452587|ref|ZP_09163014.1|_Tyrosine_recombinase_xerC_Fervidobacterium_pennivorans_DSM_9078
0i[254167351|ref|ZP_04874203.1|_site-specific_recombinase_phage_integrase_family_protein_Aciduliprofundum_boonei_T469
100 L{ 0i|289596337|ref|YP_003483033.1|_integrase_family_protein_Aciduliprofundum_boonei_T469
91 1gi|254166742|ref|ZP_04873596.1|_site-specific_recombinase_phage_integrase_family_protein_Aciduliprofundum_boonei_T469
97 0i[119719024|ref|YP_919519.1|_phage_integrase_family_protein_Thermofilum_pendens_Hrk_5
4‘— 0i[299820311|gh|ADJ54321.1|_integrase_archaeon_enrichment_culture_clone_1(2010)
44| 0i[14600982|ref|NP_147508.1|_tyrosine_recombinase_XerC_Aeropyrum_pernix_K1
0i[332796945|ref|YP_004458445.1|_XerC/D_integrase-recombinase_protein_Acidianus_hospitalis_W1
0i|126466056|ref|YP_001041165.1|_phage_integrase_family_protein_Staphylothermus_marinus_F1
0i[320100283]ref|YP_004175875.1|_unnamed_protein_product_Desulfurococcus_mucosus_DSM_2162
0i[218884315|ref|YP_002428697.1|_phage_integrase_family_protein_Desulfurococcus_kamchatkensis_1221n
99 ! 4i|354607885|reflZP_09025846.1|_integrase_family_protein_Desulfurococcus_fermentans_DSM_16532
gi|148270896|ref|YP_001245356.1|_phage_integrase_family_protein_Thermotoga_petrophila_RKU-1
100 [ gi[170289596|ref| YP_001739834.1|_integrase_family_protein_Thermotoga_sp._RQ2
100 - gi|15643727|ref|[NP_228775.1|_integrase-recombinase_Thermotoga_maritima_MSB8
100 [ i[344925378|ref|ZP_08778839.1|_integrase_family_protein_Candidatus_Odyssella_thessalonicensis_L13
52 L 0i|344925461|ref|ZP_08778922.1|_integrase_family_protein_Candidatus_Odyssella_thessalonicensis_L13
10 gi[374260583|ref|ZP_09619179.1]_hypothetical_protein_LDG_5520_Legionella_drancourtii_LLAP12
CAHE_0554_Phage_integrase_family_integrase/recombinase_Cardinium_hertigii_cEperl
gi|160940780|ref|ZP_02088122.1|_hypothetical_protein_CLOBOL_05674_Clostridium_bolteae_ ATCC_BAA-613
100 —— gi|187934545]ref| YP_001886950.1|_phage_integrase_Clostridium_botulinum_B_str._Eklund_17B
L gi|251779032|ref|ZP_04821952.1|_phage_integrase_Clostridium_botulinum_E1_str._BoNT_E_Beluga

99

92

100

70

0i|153931223|ref|YP_001384765.1|_phage_integrase_family_site_specific_recombinase_Clostridium_botulinum_A_str._ATCC_19397

100

0i[153930897|ref|YP_001385278.1|_phage_integrase_family_integrase/recombinase_Clostridium_botulinum_A_str._ATCC_19397
0i|148380317|ref|YP_001254858.1|_unnamed_protein_product_Clostridium_botulinum_A_str._ATCC_3502
0i|365978018|gb|EHN14114.1|_phage_integrase_Clostridium_sporogenes_PA_3679
gi[237795760|ref|YP_002863312.1|_phage_integrase_Clostridium_botulinum_Ba4_str._657
0i[322806579|emb|CBZ04148.1|_integrase/recombinase_(XerC/CodV_family)_Clostridium_botulinum_H04402_065
gi|170757708|ref|YP_001782133.1|_phage_integrase_Clostridium_botulinum_B1_str._Okra
0i226949603|ref|YP_002804694.1|_phage_integrase_family_site-specific_recombinase_Clostridium_botulinum_A2_str._Kyoto

100

38

0.1

9
100 | 14i|116629539|ref|YP_814711.1|_integrase_Lactobacillus_gasseri ATCC_33323 C Q HE 055 4 N J



100 [ gi|170757708|reflYP_001782133.1|_phage_integrase_Clostridium_botulinum_B1_str._Okra
0i|226949603|ref|YP_002804694.1|_phage_integrase_family_site-specific_recombinase_Clostridium_botulinum_A2_str._Kyoto

0i|322806579|emb|CBZ04148.1|_integrase/recombinase_(XerC/CodV_family)_Clostridium_botulinum_H04402_065 CA H E_O 5 5 4 M L

0i[153931223|ref|YP_001384765.1|_phage_integrase_family_site_specific_recombinase_Clostridium_botulinum_A_str._ATCC_19397

0i[237795760|ref|YP_002863312.1|_phage_integrase_Clostridium_botulinum_Ba4_str._657

0i|365978018|gb|EHN14114.1|_phage_integrase_Clostridium_sporogenes_PA_3679

0i[148380317|ref|YP_001254858.1|_unnamed_protein_product_Clostridium_botulinum_A_str._ATCC_3502
0i[153930897|ref|YP_001385278.1|_phage_integrase_family_integrase/recombinase_Clostridium_botulinum_A_str._ ATCC_19397

99

74 [ gi|187934545|ref|YP_001886950.1|_phage_integrase_Clostridium_botulinum_B_str._Eklund_17B

100 L— gi[251779032|ref|ZP_04821952.1|_phage_integrase_Clostridium_botulinum_E1_str._BoNT_E_Beluga
43 0i[160940780|ref|ZP_02088122.1|_hypothetical protein_CLOBOL_05674_Clostridium_bolteae_ ATCC_BAA-613
CAHE_0554_Phage_integrase_family_integrase/recombinase_Cardinium_hertigii_cEperl

100 \_|:{gi|374260583|ref|ZP_09619179.1|_hypothetical_protein_LDG_SSZO_Legionella_drancourtii_LLAPlZ
61

0i|344925378|ref|ZP_08778839.1|_integrase_family_protein_Candidatus_Odyssella_thessalonicensis_L13
1 100 ! gi[344925461|reflZP_08778922.1|_integrase_family_protein_Candidatus_Odyssella_thessalonicensis_L13
91 | gi[289596337|ref|YP_003483033.1|_integrase_family_protein_Aciduliprofundum_boonei_T469
100 gi|254166742|ref|ZP_04873596.1|_site-specific_recombinase_phage_integrase_family_protein_Aciduliprofundum_boonei_T469
0i|254167351|ref|ZP_04874203.1|_site-specific_recombinase_phage_integrase_family_protein_Aciduliprofundum_boonei_T469
] 15 ’7 gi|148270896|ref|YP_001245356.1|_phage_integrase_family_protein_Thermotoga_petrophila_RKU-1
100 gi[170289596|ref| YP_001739834.1|_integrase_family_protein_Thermotoga_sp._RQ2
88 L 4i|15643727|ref|NP_228775.1|_integrase-recombinase_Thermotoga_maritima_MSB8
0i|312136250|ref|YP_004003587.1|_integrase_family_protein_Methanothermus_fervidus_DSM_2088
0i[222446012|ref|ZP_03608527.1|_hypothetical_protein_METSMIALI_01661_Methanobrevibacter_smithii_DSM_2375
0i|288559967|ref|YP_003423453.1|_tyrosine_recombinase_XerC_Methanobrevibacter_ruminantium_M1
gi|374307750|ref| YP_005054181.1|_unnamed_protein_product_Filifactor_alocis_ ATCC_35896
0i|358452587|ref|ZP_09163014.1|_Tyrosine_recombinase_xerC_Fervidobacterium_pennivorans_DSM_9078

97 gi|331701475|ref|YP_004398434.1|_Tyrosine_recombinase_xerC_Lactobacillus_buchneri_NRRL_B-30929
i'E qi[365024905|ref|ZP_09447668.1|_XerC/CodV_family_integrase/recombinase_Lactobacillus_mali_KCTC_3596__DSM_20444
81 0i|223985629|ref|ZP_03635679.1|_hypothetical_protein_HOLDEFILI_02985_Holdemania_filiformis_DSM_12042

1 gi|354559629|ref|ZP_08978876.1|_Tyrosine_recombinase_xerC_Desulfitobacterium_metallireducens_DSM_15288
4@'_} 0i[325290382|ref| YP_004266563.1|_Tyrosine_recombinase_xerC_Syntrophobotulus_glycolicus_DSM_8271
55 0i|380677044|gb|EIB91919.1|_Tyrosine_recombinase_xerC_Desulfosporosinus_acidiphilus_SJ4
85 | 0i[270295321ref|ZP_06201522.1|_tyrosine_recombinase_XerD_Bacteroides_sp._D20
w 32 Lgi\160891605|ref|ZP702072608.1|7hypotheticatlfproteinﬁBACUNI7040587BacteroidesfuniformiszTCCfS492
100 | 4i1329962342)reflZP_08300347.1]_tyrosine_recombinase_XerD_Bacteroides_fluxus_YIT_12057
gi|167763873|ref|ZP_02436000.1|_hypothetical_protein_BACSTE_02254_Bacteroides_stercoris_ ATCC_43183
94 | 0i[282852078|ref|ZP_06261436.1|_tyrosine_recombinase_XerD_Lactobacillus_gasseri_224-1
499ﬁ 0i|116629539|ref|YP_814711.1|_integrase_Lactobacillus_gasseri ATCC_33323
‘ 0i|300361568|ref|ZP_07057745.1|_tyrosine_recombinase_XerD_Lactobacillus_gasseri_JV-V03
100 gi[327183467|gb|AEA31914.1|_tyrosine_recombinase_xerD_Lactobacillus_amylovorus_GRL1118
1

w

29

00 || 9i[325956642|ref|YP_004292054.1|_unnamed_protein_product_Lactobacillus_acidophilus_30SC
75! gi|315038190]reflYP_004031758.1|_tyrosine_recombinase_XerD_Lactobacillus_amylovorus_GRL_1112
0i[147918869|ref|YP_687405.1|_integrase_uncultured_methanogenic_archaeon_RC-|
497|:gi|119719024|reﬂYP_919519.1|_phage_integrase_famiIy_protein_ThermofiIum_pendens_Hrk_5
7 0i[299820311|gh|ADJ54321.1|_integrase_archaeon_enrichment_culture_clone_1(2010)
37 — gi|332796945|ref| YP_004458445.1|_XerC/D_integrase-recombinase_protein_Acidianus_hospitalis_W1
gi|14600982|ref[NP_147508.1|_tyrosine_recombinase_XerC_Aeropyrum_pernix_K1
1l —gi|126466056|ref| YP_001041165.1|_phage_integrase_family_protein_Staphylothermus_marinus_F1
) 0i|320100283|ref|YP_004175875.1|_unnamed_protein_product_Desulfurococcus_mucosus_DSM_2162
497[[ i[218884315|ref|YP_002428697.1|_phage_integrase_family_protein_Desulfurococcus_kamchatkensis_1221n

95 - gi[354607885|ref|ZP_09025846.1|_integrase_family_protein_Desulfurococcus_fermentans_DSM_16532

99

0.2



99 — 0i|161504039|ref| YP_001571151.1|_biotin_synthetase_Salmonella_enterica_subsp._arizonae_serovar_62:z4z23:--_str._RSK2980
99

98

0i|146310924|ref|YP_001175998.1|_biotin_synthase_Enterobacter_sp._638
0i[283479061|emb|CAY74977.1|_biotin_synthetase_Erwinia_pyrifoliae_DSM_12163

100 ' gi|259909042|ref| Y P_002649398.1|_biotin_synthase_Erwinia_pyrifoliae_Ep1/96
0i|197284500|ref|YP_002150372.1|_biotin_synthase_Proteus_mirabilis_H14320
0i|183598210|ref|ZP_02959703.1|_hypothetical_protein_PROSTU_01592_Providencia_stuartii_ ATCC_25827
gi[212712177|ref|ZP_03320305.1|_hypothetical_protein PROVALCAL_03259_Providencia_alcalifaciens_DSM_30120
0i|21672559|refNP_660626.1|_biotin_synthase_Buchnera_aphidicola_str._Sg_(Schizaphis_graminum)
gi[237807869|ref| YP_002892309.1|_biotin_synthase_Tolumonas_auensis_DSM_9187
27 (38 0i|348028782|ref|YP_004871468.1|_unnamed_protein_product_Glaciecola_nitratireducens_FR1064

ﬂi|239996194IrefIZP704716718.1LBiotinﬁsynthasefAIteromonasfmacleodiLATCC727126
100 & gi[332140853|ref| YP_004426591.1|_unnamed_protein_product_Alteromonas_macleodii_str._Deep_ecotype

gi|372269764|ref|ZP_09505812.1|_Biotin_synthase_Marinobacterium_stanieri_S30
gi|89094135|ref|ZP_01167078.1|_biotin_synthase_contains_an_iron-sulfur_cluster_and_PLP_Oceanospirillum_sp._MED92
0i|336450788|ref|ZP_08621235.1|_biotin_synthetase_Idiomarina_sp._A28L
gi|85712880|ref|ZP_01043921.1|_Biotin_synthase_ldiomarina_baltica_0S145
0i|56460432|ref|YP_155713.1|_biotin_synthase_Idiomarina_loihiensis_L2TR
gi|339050713|ref|ZP_08647580.1|_Biotin_synthase_gamma_proteobacterium_IMCC2047
gi[331005759|ref|ZP_08329118.1|_Biotin_synthase_gamma_proteobacterium_IMCC1989
0i|326796483|ref|YP_004314303.1|_biotin_synthase_Marinomonas_mediterranea_ MMB-1
0i|254784710|reflYP_003072138.1|_biotin_synthase_Teredinibacter_turnerae_T7901

86

46

" 11 0i[126666963|ref|ZP_01737939.1|_biotin_synthase_Marinobacter_sp._ELB17
4@'_@1205556%releP7960018.1|7biotinﬁsynthaseﬁMarinobacterﬁaquaeoIeLVTS
99 0i|358448134|ref|ZP_09158639.1|_biotin_synthase_Marinobacter_manganoxydans_Mnl7-9
100 [gi|254427553\reﬂZP_05041260.l\_biotin_synthase_AIcanivorax_sp._DGSSl
78 gi|110835081|ref|YP_693940.1|_bioB_gene_product_Alcanivorax_borkumensis_SK2
- 99 — gi|338999381|ref|ZP_08638029.1|_biotin_synthase_Halomonas_sp._TDO01
gi|359787038|ref|ZP_09290109.1|_biotin_synthase_Halomonas_sp._GFAJ-1
100 0i[359393989|ref|ZP_09187042.1|_Biotin_synthase_Halomonas_boliviensis_LC1
99 - gi[352106591|ref|ZP_08961534.1|_biotin_synthase_Halomonas_sp._HAL1
0i[256823348]ref|YP_003147311.1|_unnamed_protein_product_Kangiella_koreensis_DSM_16069
0i119899107|ref{YP_934320.1|_bioB_gene_product_Azoarcus_sp._BH72
r 0i|149926727|ref|ZP_01914987.1|_probable_biotin_synthase_protein_Limnobacter_sp._MED105
100 | i[53804505|ref| YP_113595.1|_biotin_synthetase_Methylococcus_capsulatus_str._Bath
gi|254810870|sp|Q609.2|BIOB_METCA_RecName:_Full_Biotin_synthase
0i|357405668|ref|YP_004917592.1|_bioB_gene_product_Methylomicrobium_alcaliphilum
gi|340777761|ref|ZP_08697704.1|_biotin_synthase_Acetobacter_aceti_NBRC_14818
gi|144898554|emb|CAM75418.1|_Biotin_synthase_and_related_enzymes_Magnetospirillum_gryphiswaldense_MSR-1
0i[344923291|ref|ZP_08776752.1|_Biotin_synthase_Candidatus_Odyssella_thessalonicensis_L13
0i|237751742|ref|ZP_04582222.1|_biotin_synthase_Helicobacter_bilis_ ATCC_43879
100 | i[254810869|sp|Q2GDF4.2|BIOB_NEOSM_RecName:_Full_Biotin_synthase
100 ’—{ gi[88608192|ref| YP_506492.1|_biotin_synthase_Neorickettsia_sennetsu_str._Miyayama
gi[254796961|ref|YP_003081798.1|_biotin_synthase_Neorickettsia_risticii_str._lllinois
0i|269308637|gb|ACZ34281.1|_biotin_synthase_Heterodera_glycines
CAHE_0559|bioB_biotin_synthase_Cardinium_hertigii_cEperl
0i|339319438|ref| YP_004679133.1|_Biotin_synthase_Candidatus_Midichloria_mitochondrii_lricVA
gi|239946498|ref|ZP_04698253.1|_biotin_synthase_Rickettsia_endosymbiont_of_Ixodes_scapularis
0i|67458919|ref|YP_246543.1|_bioB_gene_product_Rickettsia_felis_ URRWXCal2
| 0i|94986864|ref| YP_594797.1|_biotin_synthase_Lawsonia_intracellularis_PHE/MN1-00
1001 gi[254810871|sp|QIMRA1.2|BIOB_LAWIP_RecName:_Full_Biotin_synthase

95

37

0.05

0i|353606783|gb|EHC60916.1|_Biotin_synthase_Salmonella_enterica_subsp._enterica_serovar_Inverness_str._R8-3668 C Q HE 0559 N J



99 1~ 0i[338999381|ref|ZP_08638029.1|_biotin_synthase_Halomonas_sp._TDO01

57

46 - gi|352106591 reflZP_08961534.1|_biotin_synthase_Halomonas_sp._HAL1
{ 0i|254427553|ref|ZP_05041260.1|_biotin_synthase_Alcanivorax_sp._DG881

100 ! gi|110835081|ref|YP_693940.1|_bioB_gene_product_Alcanivorax_borkumensis_SK2
0i[256823348|ref|YP_003147311.1|_unnamed_protein_product_Kangiella_koreensis_DSM_16069
gi339050713|ref|ZP_08647580.1|_Biotin_synthase_gamma_proteobacterium_IMCC2047
0i|326796483|ref|YP_004314303.1|_biotin_synthase_Marinomonas_mediterranea_MMB-1
gi[254784710|ref|YP_003072138.1|_biotin_synthase_Teredinibacter_turnerae_T7901
gi|120555667|ref|YP_960018.1|_biotin_synthase_Marinobacter_aquaeolei_VT8
gi[358448134|ref|ZP_09158639.1|_biotin_synthase_Marinobacter_manganoxydans_Mnl7-9
0i|126666963|ref|ZP_01737939.1|_biotin_synthase_Marinobacter_sp._ELB17
gi|336450788|ref|ZP_08621235.1|_biotin_synthetase_ldiomarina_sp._A28L
gi|331005759|ref|ZP_08329118.1|_Biotin_synthase_gamma_proteobacterium_IMCC1989
0i|372269764|ref|ZP_09505812.1|_Biotin_synthase_Marinobacterium_stanieri_S30
gi[89094135|ref|ZP_01167078.1|_biotin_synthase_contains_an_iron-sulfur_cluster_and_PLP_Oceanospirillum_sp._MED92

’&[ 0i|239996194|ref|ZP_04716718.1|_Biotin_synthase_Alteromonas_macleodii_ ATCC_27126

100

14 31

0i|332140853|ref| YP_004426591.1|_unnamed_protein_product_Alteromonas_macleodii_str._Deep_ecotype
0i[348028782|ref| YP_004871468.1|_unnamed_protein_product_Glaciecola_nitratireducens_FR1064

gi|237807869|ref|YP_002892309.1|_biotin_synthase_Tolumonas_auensis_DSM_9187
0i|21672559|ref[NP_660626.1|_biotin_synthase_Buchnera_aphidicola_str._Sg_(Schizaphis_graminum)
0i|183598210|ref|ZP_02959703.1|_hypothetical_protein_PROSTU_01592_Providencia_stuartii_ ATCC_25827
0i|212712177|ref|ZP_03320305.1|_hypothetical_protein_PROVALCAL_03259_Providencia_alcalifaciens_DSM_30120
0i|197284500|ref|YP_002150372.1|_biotin_synthase_Proteus_mirabilis_H14320
100 | i[283479061|emb|CAY74977.1|_biotin_synthetase_Erwinia_pyrifoliae_DSM_12163
0i[259909042|ref| YP_002649398.1|_biotin_synthase_Erwinia_pyrifoliae_Ep1/96
0i[146310924|ref|YP_001175998.1|_biotin_synthase_Enterobacter_sp._638
0i[161504039|ref|YP_001571151.1|_biotin_synthetase_Salmonella_enterica_subsp._arizonae_serovar_62:24z23:--_str._RSK2980
93 - gi|353606783|gb|[EHC60916.1|_Biotin_synthase_Salmonella_enterica_subsp._enterica_serovar_Inverness_str._R8-3668

75

84

{ 0i[85712880|ref|ZP_01043921.1|_Biotin_synthase_ldiomarina_baltica_0S145
— 100 0i[56460432|reflYP_155713.1|_biotin_synthase_ldiomarina_loihiensis_L2TR

I — 0i|119899107|ref|YP_934320.1|_bioB_gene_product_Azoarcus_sp._BH72
92 0i[149926727|reflZP_01914987.1|_probable_biotin_synthase_protein_Limnobacter_sp._MED105

gi|357405668|ref|YP_004917592.1|_bioB_gene_product_Methylomicrobium_alcaliphilum
80 0i|53804505|ref| YP_113595.1|_biotin_synthetase_Methylococcus_capsulatus_str._Bath
100 ! 6j|254810870|sp|Q609.2|BIOB_METCA_RecName:_Full_Biotin_synthase

0i|340777761|ref|ZP_08697704.1|_biotin_synthase_Acetobacter_aceti NBRC_14818
0i|144898554|emb|CAM75418.1|_Biotin_synthase_and_related_enzymes_Magnetospirillum_gryphiswaldense_MSR-1
0i|344923291|ref|ZP_08776752.1|_Biotin_synthase_Candidatus_Odyssella_thessalonicensis_L13
99 | gi[254810869|sp|Q2GDF4.2|BIOB_NEOSM_RecName:_Full_Biotin_synthase
i|88608192|ref|YP_506492.1|_biotin_synthase_Neorickettsia_sennetsu_str._Miyayama
0i[254796961|ref|YP_003081798.1|_biotin_synthase_Neorickettsia_risticii_str._lllinois
0i|269308637|gh|ACZ34281.1|_biotin_synthase_Heterodera_glycines
0i[237751742|ref|ZP_04582222.1|_biotin_synthase_Helicobacter_bilis_ ATCC_43879
0i|339319438|ref|YP_004679133.1|_Biotin_synthase_Candidatus_Midichloria_mitochondrii_lricVA
CAHE_0559|bioB_biotin_synthase_Cardinium_hertigii_cEperl
0i|67458919|ref|YP_246543.1|_bioB_gene_product_Rickettsia_felis_ URRWXCal2
0i[239946498|ref|ZP_04698253.1|_biotin_synthase_Rickettsia_endosymbiont_of_Ixodes_scapularis
0i[94986864|ref|YP_594797.1|_biotin_synthase_Lawsonia_intracellularis_PHE/MN1-00
100 'gi|254810871|sp|QLMRAL.2|BIOB_LAWIP_RecName:_Full_Biotin_synthase

67

86

0.1

100 0i|359787038|ref|ZP_09290109.1|_biotin_synthase_Halomonas_sp._GFAJ-1 C H E O 5 59 M L
0i|359393989|ref|ZP_09187042.1|_Biotin_synthase_Halomonas_boliviensis_LC1 M



0i|311107548|ref|YP_003980401.1|_8-amino-7-oxononanoate_synthase_Achromobacter_xylosoxidans_A8

gi[293603558|ref|ZP_06685979.1|_8-amino-7-oxononanoate_synthase_Achromobacter_piechaudii_ATCC_43553 C A H E O 5 6 O N J
0i|359800594|ref|ZP_09303133.1|_8-amino-7-oxononanoate_synthase_Achromobacter_arsenitoxydans_SY8 —_—
i[338783760|gh|[EGP48117.1|_8-amino-7-oxononanoate_synthase_Achromobacter_xylosoxidans_AXX-A

0i[33593170|ref{NP_880814.1|_unnamed_protein_product_Bordetella_pertussis_Tohama_|
0i|33596403|ref|NP_884046.1|_unnamed_protein_product_Bordetella_parapertussis_12822
9714i|33602308|ref|NP_889868.1|_unnamed_protein_product_Bordetella_bronchiseptica_RB50

0i356882409|emb|CCD03421.1|_putative_8-amino-7-oxononanoate_synthase/2-amino-3-ketobutyrate_coenzyme_A_ligase_Azospirillum_brasilense_Sp245
73

0i|187478938|ref|YP_786962.1|_bioF_gene_product_Bordetella_avium_197N
53

I 0i[334140148|ref|YP_004533348.1|_8-amino-7-oxononanoate_synthase_Novosphingobium_sp._PP1Y

100l 0i[359399527|ref|ZP_09192529.1|_8-amino-7-oxononanoate_synthase_Novosphingobium_pentaromativorans_US6-1
0i|340777208|reflZP_08697151.1|_8-amino-7-oxononanoate_synthase_Acetobacter_aceti NBRC_14818

” 0i[296116164|ref|ZP_06834782.1|_8-amino-7-oxononanoate_synthase_Gluconacetobacter_hansenii_ATCC_23769
82

gi[260753460|ref| YP_003226353.1|_8-amino-7-oxononanoate_synthase_Zymomonas_mobilis_subsp._mobilis_ NCIMB_11163

100 [ 9i|56552813|ref|YP_163652.1|_unnamed_protein_product_Zymomonas_mobilis_subsp._mobilis_ZM4

56L- gi[335932536|gb| AEH63076.1|_8-amino-7-oxononanoate_synthase_Zymomonas_mobilis_subsp._mobilis_ATCC_10988

0i|117923349|ref|YP_863966.1|_unnamed_protein_product_Magnetococcus_sp._MC-1
51
54

gi|380683595|emb|CCG41307.1|_putative_8-amino-7-oxononanoate_synthase/2-amino-3-ketobutyrate_coenzyme_A_ligase_Phaeospirillum_molischianum_DSM_120
100

0i|83311858|ref| YP_422122.1|_7-keto-8-aminopelargonate_synthetase_and_related_enzyme_Magnetospirillum_magneticum_AMB-1
100

gil46202401|ref|ZP_00053272.2|_COG0156:_7-keto-8-aminopelargonate_synthetase_and_related_enzymes_Magnetospirillum_magnetotacticum_MS-1
gi[301064824|ref|ZP_07205195.1|_8-amino-7-oxononanoate_synthase_delta_proteobacterium_NaphS2

’7 0i|357264071|gb|EHJ13002.1|_8-amino-7-oxononanoate_synthase_Crocosphaera_watsonii_WH_0003
100
90

0i|126660982|ref|ZP_01732069.1|_8-amino-7-oxononanoate_synthase_Cyanothece_sp._CCY0110

78

99 gi|354552652|ref|ZP_08971960.1|_8-amino-7-oxononanoate_synthase_Cyanothece_sp._ATCC_51472
100 1gi|172039064]ref|YP_001805565.1|_8-amino-7-oxononanoate_synthase_Cyanothece_sp._ATCC_51142

100 | i|56420663|ref| YP_147981.1|_8-amino-7-oxononanoate_synthase_Geobacillus_kaustophilus_HTA426
L 0i[261420330|ref|YP_003254012.1|_8-amino-7-oxononanoate_synthase_Geobacillus_sp._Y412MC61

100 1 0i[312110523ref| YP_003988839.1|_8-amino-7-oxononanoate_synthase_Geobacillus_sp._Y4.1MC1
4m|jgi|336234985\ref\YP_004587601.1|_8-amino-7-o><ononanoate_synthase_GeobaciIIus_thermogIucosidasius_CSG-YSQB

68 0i[239827409|ref|YP_002950033.1|_8-amino-7-oxononanoate_synthase_Geobacillus_sp._WCH70
100} 27 —————i[365156955|ref|ZP_09353239.1|_8-amino-7-oxononanoate_synthase_Bacillus_smithii_7_3_47FAA
0i[212639004|ref|YP_002315524.1|_7-keto-8-aminopelargonate_synthetase_Anoxybacillus_flavithermus_WK1
99 1 0i|229140854]|ref|ZP_04269399.1|_KAPA_synthase-11_Bacillus_cereus_ BDRD-ST26
45 99 | 'gi|217961611|reflYP_002340181.1|_bioF_gene_product_Bacillus_cereus_AH187
‘j 0i[229198242|ref|ZP_04324950.1|_KAPA_synthase-11_Bacillus_cereus_m1293
37

0i[206976276|ref|ZP_03237184.1|_8-amino-7-oxononanoate_synthase_Bacillus_cereus_H3081.97
100

451~ gi[326941892|gh| AEA17788.1|_8-amino-7-oxononanoate_synthase_Bacillus_thuringiensis_serovar_chinensis_CT-43
0i[229047812|ref|ZP_04193392.1|_KAPA_synthase-11_Bacillus_cereus_ AH676
0i|228909950|refiZP_04073771.1|_KAPA_synthase-11_Bacillus_thuringiensis_IBL_200

31f 0i[206971016]reflZP_03231967.1|_8-amino-7-oxononanoate_synthase_Bacillus_cereus_AH1134

26/ 9i228954403|ref|ZP_04116429.1|_KAPA_synthase-11_Bacillus_thuringiensis_serovar_kurstaki_str._T03a001

32! §i|296504613|ref| YP_003666313.1|_8-amino-7-oxononanoate_synthase_Bacillus_thuringiensis_BMB171

gi|344924253|ref|ZP_08777714.1|_8-amino-7-oxononanoate_synthase_Candidatus_Odyssella_thessalonicensis_L13

0i|149926732|ref|ZP_01914992.1|_putative_8-amino-7-oxononanoate_synthase_Limnobacter_sp._MED105

97

0i|371502399|ref|ZP_09478120.1|_7-keto-8-aminopelargonate_synthetase_and_related_enzymes_Advenella_kashmirensis_WT001
0i|239946497|ref|ZP_04698252.1|_serine_hydroxymethyltransferase_Rickettsia_endosymbiont_of_Ixodes_scapularis

0i|94986865|ref|YP_594798.1|_7-keto-8-aminopelargonate_synthetase_and_related_enzymes_Lawsonia_intracellularis_PHE/MN1-00
CAHE_0560|bioF_8-amino-7-oxononanoate_synthase_Cardinium_hertigii_cEperl

i[339319437|ref| YP_004679132.1|_8-amino-7-oxononanoate_synthase_Candidatus_Midichloria_mitochondrii_lricVA

[ 9il254796963|ref| YP_003081800.1|_8-amino-7-oxononanoate_synthase_Neorickettsia_risticii_str._lllinois
100l — 0i[88608742|ref|YP_506493.1|_8-amino-7-oxononanoate_synthase_Neorickettsia_sennetsu_str._Miyayama



gi|311107548|ref|YP_003980401.1|_8-amino-7-oxononanoate_synthase_Achromobacter_xylosoxidans_A8
0i[293603558|ref|ZP_06685979.1|_8-amino-7-oxononanoate_synthase_Achromobacter_piechaudii_ATCC_43553

0i|338783760|gh|EGP48117.1|_8-amino-7-oxononanoate_synthase_Achromobacter_xylosoxidans_AXX-A
gi[334140148|ref|YP_004533348.1|_8-amino-7-oxononanoate_synthase_Novosphingobium_sp._PP1Y

1001 §i[359399527|ref|ZP_09192529.1|_8-amino-7-oxononanoate_synthase_Novosphingobium_pentaromativorans_US6-1
0i|33593170|ref|NP_880814.1|_unnamed_protein_product_Bordetella_pertussis_Tohama_|

0i|33596403|ref|NP_884046.1|_unnamed_protein_product_Bordetella_parapertussis_12822
8414i|33602308|ref|[NP_889868.1|_unnamed_protein_product_Bordetella_bronchiseptica_RB50

gi|356882409|emb|CCD03421.1|_putative_8-amino-7-oxononanoate_synthase/2-amino-3-ketobutyrate_coenzyme_A_ligase_Azospirillum_brasilense_Sp245
gi|187478938|ref|YP_786962.1|_bioF_gene_product_Bordetella_avium_197N

gi[340777208|ref|ZP_08697151.1|_8-amino-7-oxononanoate_synthase_Acetobacter_aceti NBRC_14818

0i[296116164|ref|ZP_06834782.1|_8-amino-7-oxononanoate_synthase_Gluconacetobacter_hansenii_ATCC_23769
39

[ gi|260753460|ref|YP_003226353.1|_8-amino-7-oxononanoate_synthase_Zymomonas_mobilis_subsp._mobilis_NCIMB_11163

100 | 9i[56552813|ref| YP_163652.1|_unnamed_protein_product_Zymomonas_mobilis_subsp._mobilis_ZM4

59 * gi|335932536|gb| AEH63076.1|_8-amino-7-0xononanoate_synthase_Zymomonas_mobilis_subsp._mobilis_ATCC_10988
85

0i|380683595/emb|CCG41307.1|_putative_8-amino-7-oxononanoate_synthase/2-amino-3-ketobutyrate_coenzyme_A_ligase_Phaeospirillum_molischianum_DSM_120
41()0'—7';(%33311858\reﬂYP_422122.1\_7-keto—s—aminopeIargonate_synthetase_and_reIated_enzyme_Mag netospirillum_magneticum_AMB-1
100 i

61

0i|46202401|ref|ZP_00053272.2|_COGO0156:_7-keto-8-aminopelargonate_synthetase_and_related_enzymes_Magnetospirillum_magnetotacticum_MS-1
gi|117923349|ref| YP_863966.1|_unnamed_protein_product_Magnetococcus_sp._MC-1

0i[301064824|ref|ZP_07205195.1|_8-amino-7-oxononanoate_synthase_delta_proteobacterium_NaphS2

5 g||357264071|gb|EHJ13002 1|_8-amino-7-oxononanoate_synthase_Crocosphaera_watsonii_WH_0003

0i|126660982|ref|ZP_01732069.1|_8-amino-7-oxononanoate_synthase_Cyanothece_sp._CCY0110
0i[354552652|ref|ZP_08971960.1|_8-amino-7-oxononanoate_synthase_Cyanothece_sp._ATCC_51472
100 1 gi|172039064|ref| YP_001805565.1|_8-amino-7-oxononanoate_synthase_Cyanothece_sp._ATCC_51142

100 1 0i[312110523|ref| YP_003988839.1|_8-amino-7-oxononanoate_synthase_Geobacillus_sp._Y4.1MC1
0i[336234985|ref|YP_004587601.1|_8-amino-7-oxononanoate_synthase_Geobacillus_thermoglucosidasius_C56-YS93

gi[239827409|ref|YP_002950033.1|_8-amino-7-oxononanoate_synthase_Geobacillus_sp._WCH70
g||56420663|reﬂYP 147981.1|_8-amino-7-oxononanoate_synthase_Geobacillus_kaustophilus_HTA426
100 0i[261420330|ref| YP_003254012.1|_8-amino-7-oxononanoate_synthase_Geobacillus_sp._Y412MC61
0i[212639004ref| YP_002315524.1|_7-keto-8-aminopelargonate_synthetase_Anoxybacillus_flavithermus_ WK1

gi|365156955|ref|ZP_09353239.1|_8-amino-7-oxononanoate_synthase_Bacillus_smithii_7_3_47FAA

84/ 9i[229140854|ref|ZP_04269399.1|_KAPA_synthase-11_Bacillus_cereus_ BDRD-ST26
100

4 | i|217961611|ref|YP_002340181.1|_bioF_gene_product_Bacillus_cereus_AH187

0i[229198242|ref|ZP_04324950.1|_KAPA_synthase-11_Bacillus_cereus_m1293
60 - gi|206976276|ref|ZP_03237184.1|_8-amino-7-oxononanoate_synthase_Bacillus_cereus_H3081.97
100 | 0i[229047812|ref|ZP_04193392.1|_KAPA_synthase-11_Bacillus_cereus_ AH676
I 0i|326941892|gb|AEA17788.1|_8-amino-7-oxononanoate_synthase_Bacillus_thuringiensis_serovar_chinensis_CT-43

0i[206971016|ref|ZP_03231967.1|_8-amino-7-oxononanoate_synthase_Bacillus_cereus_AH1134
0i[228909950|ref|ZP_04073771.1|_KAPA_synthase-11_Bacillus_thuringiensis_IBL_200
0i[228954403|ref|ZP_04116429.1|_KAPA_synthase-11_Bacillus_thuringiensis_serovar_kurstaki_str._T03a001

@
=}

0i|296504613|ref|YP_003666313.1|_8-amino-7-oxononanoate_synthase_Bacillus_thuringiensis_BMB171

82

0i[344924253|ref|ZP_08777714.1|_8-amino-7-oxononanoate_synthase_Candidatus_Odyssella_thessalonicensis_L13

0i[149926732|ref|ZP_01914992.1|_putative_8-amino-7-oxononanoate_synthase_Limnobacter_sp._ MED105

gi|371502399|ref|ZP_09478120.1|_7-keto-8-aminopelargonate_synthetase_and_related_enzymes_Advenella_kashmirensis_WT001
87 0i|239946497|ref|ZP_04698252.1|_serine_hydroxymethyltransferase_Rickettsia_endosymbiont_of_Ixodes_scapularis

69

0i|94986865|ref|YP_594798.1|_7-keto-8-aminopelargonate_synthetase_and_related_enzymes_Lawsonia_intracellularis_PHE/MN1-00
CAHE_0560|bioF_8-amino-7-oxononanoate_synthase_Cardinium_hertigii_cEperl

0i[339319437|ref|YP_004679132.1|_8-amino-7-oxononanoate_synthase_Candidatus_Midichloria_mitochondrii_IricVA
gi[254796963]ref|YP_003081800.1|_8-amino-7-oxononanoate_synthase_Neorickettsia_risticii_str._lllinois
0i|88608742|ref|YP_506493.1|_8-amino-7-oxononanoate_synthase_Neorickettsia_sennetsu_str._Miyayama

01

0i[359800594|ref|ZP_09303133.1|_8-amino-7-oxononanoate_synthase_Achromobacter_arsenitoxydans_SY8 CA H E 05 6 O M L



gi|293603559|ref|ZP_06685980.1|_biotin_synthesis_protein_BioH_Achromobacter_piechaudii ATCC_43553
4i[359800595|ref|ZP_09303134.1|_biotin_synthesis_protein_BioH_Achromobacter_arsenitoxydans_SY8 C A H E O 5 6 1 N J
gi[338783761|gh|[EGP48118.1|_biotin_synthesis_protein_BioH_Achromobacter_xylosoxidans_ AXX-A —_—
0i[311107549|ref|YP_003980402.1|_biotin_synthesis_protein_BioH_Achromobacter_xylosoxidans_A8
gi|187478939|ref| YP_786963.1|_bioH_gene_product_Bordetella_avium_197N
0i|33593169|ref{NP_880813.1|_unnamed_protein_product_Bordetella_pertussis_Tohama_|

499& 0i[33602309|ref|NP_889869.1|_unnamed_protein_product_Bordetella_bronchiseptica_RB50

761 i|33596402|ref[NP_884045.1|_unnamed_protein_product_Bordetella_parapertussis_12822
0i|359399528|refiZP_09192530.1|_hypothetical_protein_NSU_2216_Novosphingobium_pentaromativorans_US6-1

0i[357031949|ref|ZP_09093890.1|_biotin_synthesis_protein_BioH_Gluconobacter_morbifer_G707
gi[58039190|ref|YP_191154.1|_unnamed_protein_product_Gluconobacter_oxydans_621H

0i[356882410]emb|CCD03422.1|_conserved_protein_of_unknown_function_Azospirillum_brasilense_Sp245

N

0i[380683594|emb|CCG41306.1|_Predicted_hydrolase_or_acyltransferase_Phaeospirillum_molischianum_DSM_120
0i[83311859|ref|YP_422123.1|_hydrolase_or_acyltransferase_Magnetospirillum_magneticum_AMB-1

92 gi[23014027|ref|ZP_00053867.1|_COG0596:_Predicted_hydrolases_or_acyltransferases_(alpha/beta_hydrolase_superfamily)_Magnetospirillum_magnetotacticum_MS-1

0i|296116165|ref|ZP_06834783.1|_hypothetical_protein_GXY_10224_Gluconacetobacter_hansenii_ ATCC_23769

100 | 9i|209542329|ref| YP_002274558.1|_hypothetical_protein_Gdia_0143_Gluconacetobacter_diazotrophicus_PAl_5
gi|162147705|ref|YP_001602166.1|_hypothetical_protein_GDI_1921_Gluconacetobacter_diazotrophicus_PAI_5
gi[347759807|ref|YP_004867368.1|_unnamed_protein_product_Gluconacetobacter_xylinus_NBRC_3288
0i|330994782|ref|ZP_08318704.1|_hypothetical_protein_SXCC_04669_Gluconacetobacter_sp._SXCC-1
0i|349686198|ref|ZP_08897340.1|_hypothetical_protein_Gobol_03245_Gluconacetobacter_oboediens_174Bp2
0i|349700127|ref|ZP_08901756.1|_hypothetical_protein_GeurL1_04926_Gluconacetobacter_europaeus_LMG_18494
gi|340777209|ref|ZP_08697152.1|_hypothetical_protein_AaceN1_05166_Acetobacter_aceti NBRC_14818
0i|339025342|ref|ZP_08647132.1|_hypothetical_protein_ATPR_3440_Acetobacter_tropicalis_NBRC_101654
0i|371479726|dbj|GAB29929.1|_hypothetical_protein_ APS_0531_Acetobacter_pasteurianus_subsp._pasteurianus_LMG_1262

34

1@

98

12 0i[258542188|ref|YP_003187621.1|_hypothetical_protein_APA01_10920_Acetobacter_pasteurianus_IFO_3283-01
1 0i[354594091|refiZP_09012134.1|_hypothetical_protein_CIN_08300_Commensalibacter_intestini_A911

0i|195385843|ref|XP_002051614.1|_GJ16506_Drosophila_virilis

0i|338708188|ref| YP_004662389.1|_hypothetical_protein_Zymop_1204_Zymomonas_mobilis_subsp._pomaceae_ ATCC_29192
0i56552812|ref|YP_163651.1|_unnamed_protein_product_Zymomonas_mobilis_subsp._mobilis_ZM4

. 1001 gi|260753461 ref| YP_003226354.1|_hypothetical_protein_zal0_1227_Zymomonas_mobilis_subsp._mobilis_NCIMB_11163
0i[149926731|ref|ZP_01914991.1|_hypothetical_protein_LMED105_08605_Limnobacter_sp._MED105
49 0i|67922353|ref|ZP_00515865.1|_hypothetical_protein_CwatDRAFT_4091_Crocosphaera_watsonii_\WH_8501

gi[172039063|ref|YP_001805564.1|_hypothetical_protein_cce_4150_Cyanothece_sp._ATCC_51142
0i[126660981|ref|ZP_01732068.1|_hypothetical_protein_CY0110_06924_Cyanothece_sp._CCY0110

kad 0i|88813369|ref|ZP_01128606.1|_hypothetical_protein_NB231_06925_Nitrococcus_mobilis_Nb-231
J gi[78779946|ref|YP_398058.1|_hypothetical_protein_PMT9312_1562_Prochlorococcus_marinus_str._MIT_9312
0i[344923868|ref|ZP_08777329.1|_hypothetical_protein_COdytL_04401_Candidatus_Odyssella_thessalonicensis_L13
0i[88608178|ref|YP_506494.1|_hypothetical_protein_NSE_0614_Neorickettsia_sennetsu_str._Miyayama
gi|254796964|ref|YP_003081801.1|_hypothetical_protein_NRI_0586_Neorickettsia_risticii_str._lllinois
CAHE_0561_conserved_protein_of_unknown_function_Cardinium_hertigii_cEperl
0i|339319436|ref|YP_004679131.1|_hypothetical_protein_midi_00124_Candidatus_Midichloria_mitochondrii_IricVA
gi|239946496|ref|ZP_04698251.1|_conserved_hypothetical_protein_Rickettsia_endosymbiont_of_Ixodes_scapularis
0i|94986866|ref|YP_594799.1|_hypothetical_protein_L10422_Lawsonia_intracellularis_PHE/MN1-00

89

0i|88807746|ref|ZP_01123258.1|_esterase_Synechococcus_sp._WH_7805

99 gi|78777420|ref|YP_393735.1|_Alpha/beta_hydrolase_fold_Sulfurimonas_denitrificans_DSM_1251
462’—,7 0i|332667556(ref|YP_004450344.1|_unnamed_protein_product_Haliscomenobacter_hydrossis_DSM_1100

0i[288819156|ref|YP_003433504.1|_putative_biotin_biosynthesis_protein_Hydrogenobacter_thermophilus_TK-6

0i[334117480|ref|ZP_08491571.1|_alpha/beta_hydrolase_fold-containing_protein_Microcoleus_vaginatus_FGP-2
99 E gi|172035661|ref|YP_001802162.1|_esterase_Cyanothece_sp._ATCC_51142
97

0i|284928858|ref|YP_003421380.1|_alpha/beta_superfamily_hydrolase/acyltransferase_cyanobacterium_UCYN-A

46
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CAHE_0561_conserved_protein_of_unknown_function_Cardinium_hertigii_cEperl

0i|339319436|ref| YP_004679131.1|_hypothetical_protein_midi_00124_Candidatus_Midichloria_mitochondrii_IricVA
0i[239946496|ref|ZP_04698251.1|_conserved_hypothetical_protein_Rickettsia_endosymbiont_of_Ixodes_scapularis

0i|94986866|ref|YP_594799.1|_hypothetical_protein_L10422_Lawsonia_intracellularis_PHE/MN1-00
i|88608178|ref|YP_506494.1|_hypothetical_protein_NSE_0614_Neorickettsia_sennetsu_str._Miyayama
991 9i[254796964|ref|YP_003081801.1|_hypothetical_protein_NRI_0586_Neorickettsia_risticii_str._lllinois
0i[344923868|ref|ZP_08777329.1|_hypothetical_protein_COdytL_04401_Candidatus_Odyssella_thessalonicensis_L13

0i149926731|ref|ZP_01914991.1|_hypothetical_protein_LMED105_08605_Limnobacter_sp._ MED105
gi|288819156|ref|YP_003433504.1|_putative_biotin_biosynthesis_protein_Hydrogenobacter_thermophilus_TK-6

i|88807746|ref|ZP_01123258.1|_esterase_Synechococcus_sp._WH_7805

S gi|78777420|ref|YP_393735.1|_Alpha/beta_hydrolase_fold_Sulfurimonas_denitrificans_DSM_1251
gi|332667556(ref|YP_004450344.1|_unnamed_protein_product_Haliscomenobacter_hydrossis_DSM_1100

o

0i[334117480|refiZP_08491571.1|_alpha/beta_hydrolase_fold-containing_protein_Microcoleus_vaginatus_FGP-2

21
493':‘;@172035661|ref]YP_001802162.l|_esterase_Cyan0thece_sp._ATCC_51142
87 0i|284928858|ref|YP_003421380.1|_alpha/beta_superfamily_hydrolase/acyltransferase_cyanobacterium_UCYN-A

0i[296116165|ref|ZP_06834783.1|_hypothetical_protein_GXY_10224_Gluconacetobacter_hansenii_ ATCC_23769

99 | gi[56552812|ref|YP_163651.1|_unnamed_protein_product_Zymomonas_mobilis_subsp._mobilis_ZM4
0i[260753461|reflYP_003226354.1|_hypothetical_protein_Za10_1227_Zymomonas_mobilis_subsp._mobilis_ NCIMB_11163

0i[338708188|ref|YP_004662389.1|_hypothetical_protein_Zymop_1204_Zymomonas_mobilis_subsp._pomaceae_ ATCC_29192
0i[354594091|ref|ZP_09012134.1|_hypothetical_protein_CIN_08300_Commensalibacter_intestini_A911
0i|195385843|ref|XP_002051614.1|_GJ16506_Drosophila_virilis
gi|340777209|ref|ZP_08697152.1|_hypothetical_protein_AaceN1_05166_Acetobacter_aceti NBRC_14818
0i[339025342|ref|ZP_08647132.1|_hypothetical_protein_ATPR_3440_Acetobacter_tropicalis_NBRC_101654
gi|371479726|dbj|GAB29929.1|_hypothetical_protein_APS_0531_Acetobacter_pasteurianus_subsp._pasteurianus_LMG_1262
0i|258542188|ref|YP_003187621.1|_hypothetical_protein_APAO01_10920_Acetobacter_pasteurianus_IFO_3283-01

69 | 0i[83311859|ref|YP_422123.1|_hydrolase_or_acyltransferase_Magnetospirillum_magneticum_AMB-1
gi[23014027|ref|ZP_00053867.1|_COG0596:_Predicted_hydrolases_or_acyltransferases_(alpha/beta_hydrolase_superfamily)_Magnetospirillum_magnetotacticum_MS-1

0i[380683594|emb|CCG41306.1|_Predicted_hydrolase_or_acyltransferase_Phaeospirillum_molischianum_DSM_120

0i[356882410|emb|CCD03422.1|_conserved_protein_of_unknown_function_Azospirillum_brasilense_Sp245

‘ N

99 | 0i[209542329|ref|YP_002274558.1|_hypothetical_protein_Gdia_0143_Gluconacetobacter_diazotrophicus_PAI_5
0i[162147705|ref|YP_001602166.1|_hypothetical_protein_GDI_1921_Gluconacetobacter_diazotrophicus_PAl_5
39 gi[347759807|ref|YP_004867368.1|_unnamed_protein_product_Gluconacetobacter_xylinus_NBRC_3288

42
L‘_Egi|330994782|reﬂZP_08318704.1|_hyp0thetical_protein_SXCC_04669_GIuconacetobacter_sp._SXCC-l
349686198|ref|ZP_08897340.1|_hypothetical_protein_Gobol_03245_Gluconacetobacter_oboediens_174Bp2

— 87 [ ail
74 0i[349700127|ref|ZP_08901756.1|_hypothetical_protein_GeurL1_04926_Gluconacetobacter_europaeus_LMG_18494

gi|357031949)ref|ZP_09093890.1|_biotin_synthesis_protein_BioH_Gluconobacter_morbifer_G707

?Ei\ssowlgo\reﬂYP7191154.1\7unnamed7proteinﬁproductﬁGIuconobacterfoxydansﬁZlH
0i|359399528|ref|ZP_09192530.1|_hypothetical_protein_NSU_2216_Novosphingobium_pentaromativorans_US6-1

w

0i|293603559|ref{ZP_06685980.1|_biotin_synthesis_protein_BioH_Achromobacter_piechaudii_ATCC_43553
gi[359800595|ref|ZP_09303134.1|_biotin_synthesis_protein_BioH_Achromobacter_arsenitoxydans_SY8
0i[338783761|gb|[EGP48118.1|_biotin_synthesis_protein_BioH_Achromobacter_xylosoxidans_ AXX-A
gi|187478939|reflYP_786963.1|_bioH_gene_product_Bordetella_avium_197N
57| 9i[33602309|ref|NP_889869.1|_unnamed_protein_product_Bordetella_bronchiseptica_RB50
0i|33596402|ref|NP_884045.1|_unnamed_protein_product_Bordetella_parapertussis_12822
0i[33593169|ref|NP_880813.1|_unnamed_protein_product_Bordetella_pertussis_Tohama_|

0i|311107549|ref|YP_003980402.1|_biotin_synthesis_protein_BioH_Achromobacter_xylosoxidans_A8
0i|88813369|ref|ZP_01128606.1|_hypothetical_protein_NB231_06925_Nitrococcus_mobilis_Nb-231

0i[126660981|ref|ZP_01732068.1|_hypothetical_protein_CY0110_06924 Cyanothece_sp._CCY0110
0i|172039063|ref|YP_001805564.1|_hypothetical_protein_cce_4150_Cyanothece_sp._ATCC_51142
gi|67922353)|ref|ZP_00515865.1|_hypothetical_protein_CwatDRAFT_4091_Crocosphaera_watsonii_WH_8501
0i[78779946|ref|YP_398058.1|_hypothetical_protein_PMT9312_1562_Prochlorococcus_marinus_str._MIT_9312

73



0i|30264193|ref[NP_846570.1|_unnamed_protein_product_Bacillus_anthracis_str._Ames

8| gi[301055614|ref|YP_003793825.1|_bioC_gene_product_Bacillus_cereus_biovar_anthracis_str._ClI
0i[228916756|ref|ZP_04080321.1|_Biotin_biosynthesis_protein_BioC_Bacillus_thuringiensis_serovar_pulsiensis_ BGSC_4CC1

45 0i[228929166|ref|ZP_04092193.1|_Biotin_biosynthesis_protein_BioC_Bacillus_thuringiensis_serovar_pondicheriensis_ BGSC_4BA1
0i|228935438|ref|ZP_04098256.1|_Biotin_biosynthesis_protein_BioC_Bacillus_thuringiensis_serovar_andalousiensis_BGSC_4AW1
0i|196038868|ref|ZP_03106176.1|_putative_biotin_synthesis_protein_BioC_Bacillus_cereus_NVH0597-99
0i229186362|ref|ZP_04313527.1|_Biotin_biosynthesis_protein_BioC_Bacillus_cereus_ BGSC_6E1
0i[225866101|reflYP_002751479.1|_putative_biotin_synthesis_protein_BioC_Bacillus_cereus_03BB102
0i|118479316|ref|YP_896467.1|_biotin_synthesis_protein_Bacillus_thuringiensis_str._Al_Hakam
0i[229123639|ref|ZP_04252834.1|_Biotin_biosynthesis_protein_BioC_Bacillus_cereus_95/8201
gi[229031759|ref|ZP_04187752.1|_Biotin_biosynthesis_protein_BioC_Bacillus_cereus_ AH1271
gil47568176|ref|ZP_00238880.1|_biotin_synthesis_protein_putative_Bacillus_cereus_G9241

N

-

96

99 L gi|42783231|refINP_980478.1|_unnamed_protein_product_Bacillus_cereus ATCC_10987
0i[229117612|ref|ZP_04246984.1|_Biotin_biosynthesis_protein_BioC_Bacillus_cereus_Rock1-3
100 ! gi|229075823|ref|ZP_04208800.1|_Biotin_biosynthesis_protein_BioC_Bacillus_cereus_Rock4-18
9i[75759243]ref|ZP_00739343.1|_Biotin_synthesis_protein_bioC_Bacillus_thuringiensis_serovar_israelensis_ ATCC_35646
0i|30022202|ref|NP_833833.1|_biotin_synthesis_protein_BioC_Bacillus_cereus_ATCC_14579
0i|296504611|reflYP_003666311.1|_biotin_synthesis_protein_BioC_Bacillus_thuringiensis_BMB171
67 gi|365159098|ref|ZP_09355282.1|_biotin_biosynthesis_protein_BioC_Bacillus_sp._7_6_55CFAA_CT2
87 19i|206971291 ref|ZP_03232242.1|_putative_biotin_synthesis_protein_BioC_Bacillus_cereus_AH1134
gi|163941858|ref|YP_001646742.1|_biotin_biosynthesis_protein_BioC_Bacillus_weihenstephanensis_KBAB4
gi[152976525|ref|YP_001376042.1|_biotin_biosynthesis_protein_BioC_Bacillus_cytotoxicus_NVH_391-98
0i|212639006|ref|YP_002315526.1|_SAM-dependent_methyltransferase_Anoxybacillus_flavithermus_WK1
100 [ 9i[323701646|ref|ZP_08113318.1|_biotin_biosynthesis_protein_BioC_Desulfotomaculum_nigrificans_DSM_574
0i|333922294|ref|YP_004495874.1|_biotin_biosynthesis_protein_BioC_Desulfotomaculum_carboxydivorans_CO-1-SRB

— 82 0i|294500464|ref|YP_003564164.1|_biotin_biosynthesis_protein_BioC_Bacillus_megaterium_QM_B1551
100 E i|345443359|gb| AEN88376.1|_BioC_Bacillus_megaterium_WSH-002
45— gi|295705803|ref| YP_003598878.1|_biotin_biosynthesis_protein_BioC_Bacillus_megaterium_DSM_319

gi[121997751|ref|YP_001002538.1|_biotin_biosynthesis_protein_BioC_Halorhodospira_halophila_SL1
0i[27366217|ref[NP_761745.1|_Biotin_synthesis_protein_bioC_Vibrio_vulnificus_CMCP6

100

100

I ” T 10| 0i|163801967|ref|ZP_02195863.1|_dithiobiotin_synthetase_Vibrio_sp._AND4
63 t 0i|375130653|ref|YP_004992753.1|_unnamed_protein_product_Vibrio_furnissii_NCTC_11218
100  gi|260768127|ref|ZP_05877061.1|_biotin_synthesis_protein_BioC_Vibrio_furnissii_CIP_102972
gi149926730|ref|ZP_01914990.1|_Ubie_methyltran_ubiE/COQ5_methyltransferase_family_protein_Limnobacter_sp._ MED105
91 0i|282890518|ref|ZP_06299041.1|_hypothetical_protein_pah_c0220102_Parachlamydia_acanthamoebae_str._Halls_coccus
39 4“4 gi[357264069|gb|EHJ13000.1|_Biotin_synthesis_protein_bioC_Crocosphaera_watsonii_WH_0003
gi|354594090|ref|ZP_09012133.1|_Dethiobiotin_synthetase_Commensalibacter_intestini_A911
35 gi[260753462|ref|YP_003226355.1|_dethiobiotin_synthase_Zymomonas_mobilis_subsp._mobilis_NCIMB_11163
0i[296116166|refiZP_06834784.1|_dethiobiotin_synthase_Gluconacetobacter_hansenii_ATCC_23769
0i|329113359|ref{ZP_08242140.1|_Dethiobiotin_synthetase_Acetobacter_pomorum_DMO001
100 \_[ 0i|258542189|ref| YP_003187622.1|_biotin_synthesis_protein_Acetobacter_pasteurianus_IFO_3283-01
100 - 6i|371479727|dbj|GAB29930.1|_biotin_synthesis_protein_Acetobacter_pasteurianus_subsp._pasteurianus_LMG_1262
gi|339319434|ref|YP_004679129.1|_Biotin_biosynthesis_protein_Candidatus_Midichloria_mitochondrii_IricVA
100 - 9i|88608302|ref| YP_506495.1|_biotin_biosynthesis_protein_BioC_Neorickettsia_sennetsu_str._Miyayama
0i|254796965|ref|YP_003081802.1|_biotin_biosynthesis_protein_BioC_Neorickettsia_risticii_str._Illinois
62 CAHE_0562_Ubie_methyltran_UbiE/COQ5_methyltransferase_family_Cardinium_hertigii_cEperl
52 0i|94986867|ref|YP_594800.1|_ubiE/COQ5_methyltransferase_family_protein_Lawsonia_intracellularis_PHE/MN1-00
85 0i|239946495|ref|ZP_04698250.1|_ubie_methyltran_UbiE/COQ5_methyltransferase_family_Rickettsia_endosymbiont_of_Ixodes_scapularis

65

0.1

45
gi|165871120|ref|ZP_02215770.1|_putative_biotin_synthesis_protein_BioC_Bacillus_anthracis_str._A0488 CA H E 05 6 2 N J
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0i[30264193|ref|[NP_846570.1|_unnamed_protein_product_Bacillus_anthracis_str._Ames
0i|165871120|ref|ZP_02215770.1|_putative_biotin_synthesis_protein_BioC_Bacillus_anthracis_str._A0488
gi[301055614|ref|YP_003793825.1|_bioC_gene_product_Bacillus_cereus_biovar_anthracis_str._ClI
0i[228929166|ref|ZP_04092193.1|_Biotin_biosynthesis_protein_BioC_Bacillus_thuringiensis_serovar_pondicheriensis_ BGSC_4BA1
0i|228935438|ref|ZP_04098256.1|_Biotin_biosynthesis_protein_BioC_Bacillus_thuringiensis_serovar_andalousiensis_BGSC_4AW1
0i[228916756|ref|ZP_04080321.1|_Biotin_biosynthesis_protein_BioC_Bacillus_thuringiensis_serovar_pulsiensis_BGSC_4CC1
0i[229186362|ref|ZP_04313527.1|_Biotin_biosynthesis_protein_BioC_Bacillus_cereus_ BGSC_6E1
0i[196038868|ref|ZP_03106176.1|_putative_biotin_synthesis_protein_BioC_Bacillus_cereus_ NVH0597-99
gi[225866101|ref|YP_002751479.1|_putative_biotin_synthesis_protein_BioC_Bacillus_cereus_03BB102
0i[118479316]ref|YP_896467.1|_biotin_synthesis_protein_Bacillus_thuringiensis_str._Al_Hakam
0i|229123639|refiZP_04252834.1|_Biotin_biosynthesis_protein_BioC_Bacillus_cereus_95/8201

88 | gi|47568176|reflZP_00238880.1|_biotin_synthesis_protein_putative_Bacillus_cereus_G9241
0i[229031759|ref|ZP_04187752.1|_Biotin_biosynthesis_protein_BioC_Bacillus_cereus_ AH1271
0i|324328023|gb|ADY23283.1|_putative_biotin_synthesis_protein_Bacillus_thuringiensis_serovar_finitimus_YBT-020

L[ gi[206976288|reflZP_03237196.1|_putative_biotin_synthesis_protein_BioC_Bacillus_cereus_H3081.97

6 gi|42783231|refNP_980478.1|_unnamed_protein_product_Bacillus_cereus_ATCC_10987
gi|229117612|ref|ZP_04246984.1|_Biotin_biosynthesis_protein_BioC_Bacillus_cereus_Rock1-3

00 ' gi[229075823|reflZP_04208800.1|_Biotin_biosynthesis_protein_BioC_Bacillus_cereus_Rock4-18
gi|75759243|ref|ZP_00739343.1|_Biotin_synthesis_protein_bioC_Bacillus_thuringiensis_serovar_israelensis_ ATCC_35646
0i[296504611|ref|YP_003666311.1|_biotin_synthesis_protein_BioC_Bacillus_thuringiensis_BMB171
gi[30022202|ref|NP_833833.1|_biotin_synthesis_protein_BioC_Bacillus_cereus_ ATCC_14579
0i[365159098|ref|ZP_09355282.1|_biotin_biosynthesis_protein_BioC_Bacillus_sp._7_6_55CFAA_CT2

©
5

91

70

74
49

891gi[206971291|reflZP_03232242.1|_putative_biotin_synthesis_protein_BioC_Bacillus_cereus_AH1134
0i|163941858|ref|YP_001646742.1|_biotin_biosynthesis_protein_BioC_Bacillus_weihenstephanensis_KBAB4
gi|152976525|ref|YP_001376042.1|_biotin_biosynthesis_protein_BioC_Bacillus_cytotoxicus_NVH_391-98

0i[212639006]ref| YP_002315526.1|_SAM-dependent_methyltransferase_Anoxybacillus_flavithermus_WK1
100 9i[323701646|ref|ZP_08113318.1|_biotin_biosynthesis_protein_BioC_Desulfotomaculum_nigrificans_DSM_574
0i[333922294ref| YP_004495874.1|_biotin_biosynthesis_protein_BioC_Desulfotomaculum_carboxydivorans_CO-1-SRB

0i[295705803]ref|YP_003598878.1|_biotin_biosynthesis_protein_BioC_Bacillus_megaterium_DSM_319
100 [gi\345443359|gb\AEN88376.1|_BiOC_BaciIIus_megaterium_WSH-OOZ

62 L— gi|294500464|ref| YP_003564164.1|_biotin_biosynthesis_protein_BioC_Bacillus_megaterium_QM_B1551

0i[121997751|ref|YP_001002538.1|_biotin_biosynthesis_protein_BioC_Halorhodospira_halophila_SL1

100 gi[27366217|ref|NP_761745.1|_Biotin_synthesis_protein_bioC_Vibrio_vulnificus_CMCP6
100 : gi|163801967|ref|ZP_02195863.1|_dithiobiotin_synthetase_Vibrio_sp._AND4
59 0i|375130653|ref|YP_004992753.1|_unnamed_protein_product_Vibrio_furnissii_NCTC_11218
98 ' gi[260768127|ref|ZP_05877061.1|_biotin_synthesis_protein_BioC_Vibrio_furnissii_CIP_102972

85

75

0.2

55

0i[339319434]ref|YP_004679129.1|_Biotin_biosynthesis_protein_Candidatus_Midichloria_mitochondrii_IricVA

4&1|:gi|94986867|reﬂYP_594800.1|_ubiE/COQS_methyItransferase_famiIy_protein_Lawsonia_intracellularis_PHE/MNl—OO

gi|239946495|ref|ZP_04698250.1|_ubie_methyltran_UbiE/COQ5_methyltransferase_family_Rickettsia_endosymbiont_of_Ixodes_scapularis

CAHE_0562_Ubie_methyltran_UbiE/COQ5_methyltransferase_family_Cardinium_hertigii_cEperl
69 19il88608302]ref|YP_506495.1|_biotin_biosynthesis_protein_BioC_Neorickettsia_sennetsu_str._Miyayama

100 gi|254796965|ref|YP_003081802.1|_biotin_biosynthesis_protein_BioC_Neorickettsia_risticii_str._lllinois

495,7 0i[282890518|ref|ZP_06299041.1|_hypothetical_protein_pah_c0220102_Parachlamydia_acanthamoebae_str._Halls_coccus

—

gi|357264069|gb|EHJ13000.1|_Biotin_synthesis_protein_bioC_Crocosphaera_watsonii_WH_0003

0i[354594090|ref|ZP_09012133.1|_Dethiobiotin_synthetase_Commensalibacter_intestini_A911

0i|149926730|ref|ZP_01914990.1|_Ubie_methyltran_ubiE/COQ5_methyltransferase_family_protein_Limnobacter_sp._MED105
0i|260753462|ref| YP_003226355.1|_dethiobiotin_synthase_Zymomonas_mobilis_subsp._mobilis_NCIMB_11163
0i[296116166|reflZP_06834784.1|_dethiobiotin_synthase_Gluconacetobacter_hansenii_ATCC_23769

55 0i[329113359|ref|ZP_08242140.1|_Dethiobiotin_synthetase_Acetobacter_pomorum_DMO001
97 ( i|258542189|ref| YP_003187622.1|_biotin_synthesis_protein_Acetobacter_pasteurianus_IFO_3283-01
88 1gi[371479727|dbj|GAB29930.1|_biotin_synthesis_protein_Acetobacter_pasteurianus_subsp._pasteurianus_LMG_1262

CAHE_0562 ML



97 (0i[371479727|dbj|GAB29930.1|_biotin_synthesis_protein_Acetobacter_pasteurianus_subsp._pasteurianus_LMG_1262
100| L gij258542189)ref|YP_003187622.1|_biotin_synthesis_protein_Acetobacter_pasteurianus_IFO_3283-01
32 gi|329113359|ref|ZP_08242140.1|_Dethiobiotin_synthetase_Acetobacter_pomorum_DMO001 CA H E_O 5 6 3 N \]
s 0i[58039192|ref|YP_191156.1|_unnamed_protein_product_Gluconobacter_oxydans_621H
8 gi|340777813|ref|ZP_08697756.1|_dethiobiotin_synthase_Acetobacter_aceti NBRC_14818

98 i|356882412|emb|CCD03424.1|_bifunctional_biotin_synthesis_protein_BioCD_Azospirillum_brasilense_Sp245
0i|187478940|ref|YP_786964.1|_bioCD_gene_product_Bordetella_avium_197N
88 0i|317406706|gb|EFV86868.1|_bifunctional_biotin_synthesis_protein_BioCD_Achromobacter_xylosoxidans_C54
W'_EMMWSSO\ reflYP_003980403.1|_dethiobiotin_synthase_Achromobacter_xylosoxidans_A8
83

0i[293603560|ref|ZP_06685981.1|_dethiobiotin_synthetase_Achromobacter_piechaudii_ATCC_43553

0i|144898115|emb|CAM74979.1|_Dethiobiotin_synthetase_Magnetospirillum_gryphiswaldense_MSR-1
% 0i[380683592|emb|CCG41304.1|_Dethiobiotin_synthetase_Phaeospirillum_molischianum_DSM_120
65 0i|46202043|ref|ZP_00053869.2|_COG0132:_Dethiobiotin_synthetase_Magnetospirillum_magnetotacticum_MS-1
99 gi[83311861|ref|YP_422125.1|_dethiobiotin_synthetase_Magnetospirillum_magneticum_AMB-1

0i|149926729|ref|ZP_01914989.1|_Dethiobiotin_synthetase_Limnobacter_sp._MED105
gi[301064815|ref|ZP_07205186.1|_dethiobiotin_synthase_delta_proteobacterium_NaphS2
0i|218781565|ref|YP_002432883.1|_unnamed_protein_product_Desulfatibacillum_alkenivorans_AK-01
gi|56751476|ref|YP_172177.1|_bioD_gene_product_Synechococcus_elongatus_PCC_6301
0i[282890516|ref|ZP_06299039.1|_hypothetical_protein_pah_c0220097_Parachlamydia_acanthamoebae_str._Halls_coccus
0i|158520698|ref|YP_001528568.1|_dethiobiotin_synthase_Desulfococcus_oleovorans_Hxd3
0i[88810698|ref|ZP_01125955.1|_dethiobiotin_synthase_Nitrococcus_mobilis_Nb-231
gi|371502400|ref|ZP_09478121.1|_Dethiobiotin_synthase_Advenella_kashmirensis_WT001
0i[339319433|ref|YP_004679128.1|_Dethiobiotin_synthase_Candidatus_Midichloria_mitochondrii_lricVA
64 CAHE_0563|bioD_Dethiobiotin_synthetase_Cardinium_hertigii_cEperl
494‘—,— 0i[239946494|ref|ZP_04698249.1|_dethiobiotin_synthase_Rickettsia_endosymbiont_of_Ixodes_scapularis
98 0i|94986868|ref|YP_594801.1|_dethiobiotin_synthetase_Lawsonia_intracellularis_PHE/MN1-00
0i|344924535|ref|ZP_08777996.1|_dethiobiotin_synthase_Candidatus_Odyssella_thessalonicensis_L13
95 0i[332188427|ref|ZP_08390151.1|_dethiobiotin_synthase_Sphingomonas_sp._S17
0i[323136559|ref|ZP_08071640.1|_dethiobiotin_synthase_Methylocystis_sp._ATCC_49242
0i|126696999|ref|YP_001091885.1|_dethiobiotin_synthase_Prochlorococcus_marinus_str._MIT_9301
0i|78779948|ref|YP_398060.1|_dethiobiotin_synthase_Prochlorococcus_marinus_str._MIT_9312
0i|123969205|ref|YP_001010063.1|_bioD_gene_product_Prochlorococcus_marinus_str._AS9601
gi|91070185|gb|ABE11106.1|_putative_dethiobiotin_synthase_uncultured_Prochlorococcus_marinus_clone_HF10-11D6
7l 09i|157414072reflYP_001484938.1|_putative_dethiobiotin_synthase_Prochlorococcus_marinus_str._MIT_9215
0i|123966884|ref|YP_001011965.1|_dethiobiotin_synthase_Prochlorococcus_marinus_str._MIT_9515
499: 0i|33862027|ref|NP_893588.1|_dethiobiotin_synthase_Prochlorococcus_marinus_subsp._pastoris_str._CCMP1986
gi[87301277|ref|ZP_01084118.1|_Dethiobiotin_synthase_Synechococcus_sp._WH_5701
100 [ gi|124026576|ref|YP_001015691.1|_dethiobiotin_synthase_Prochlorococcus_marinus_str._NATL1A
gi|72382840|ref|YP_292195.1|_dethiobiotin_synthase_Prochlorococcus_marinus_str._NATL2A
0i[33241074|ref[NP_876016.1|_cioD_gene_product_Prochlorococcus_marinus_subsp._marinus_str._CCMP1375
0i|159904132|ref|YP_001551476.1|_dethiobiotin_synthase_Prochlorococcus_marinus_str._MIT_9211
100 [ gi|116071155|ref|ZP_01468424.1|_Dethiobiotin_synthase_Synechococcus_sp._BL107
gi[78184198|ref|YP_376633.1|_dethiobiotin_synthase_Synechococcus_sp._CC9902
[ gi|78213567|ref|YP_382346.1|_dethiobiotin_synthase_Synechococcus_sp._CC9605
100 0i[260435834|ref|ZP_05789804.1|_dethiobiotin_synthetase_Synechococcus_sp._WH_8109
79 0i[87125384ref|ZP_01081230.1|_putative_Dethiobiotin_synthase_Synechococcus_sp._RS9917
C gi|116073715|ref|ZP_01470977.1|_putative_Dethiobiotin_synthase_Synechococcus_sp._RS9916
u“ 100 |: 0i|113954119|refiYP_731538.1|_dethiobiotin_synthetase_Synechococcus_sp._CC9311
0i[352095922|ref|ZP_08956869.1|_Dethiobiotin_synthetase_Synechococcus_sp._WH_8016
29 {gi|88807350|ref|ZP_01122862.1|_Dethiobiotin_synthase_Synechococcus_sp._WH_7805
100 i|148240381|ref|YP_001225768.1|_dethiobiotin_synthetase_Synechococcus_sp._WH_7803

100

97

0.1



100 [ gi|116071155|ref|ZP_01468424.1|_Dethiobiotin_synthase_Synechococcus_sp._BL107

87

gi|78213567|ref|YP_382346.1|_dethiobiotin_synthase_Synechococcus_sp._CC9605
I

100 — gi|260435834|ref|ZP_05789804.1|_dethiobiotin_synthetase_Synechococcus_sp._WH_8109
gi|87125384|ref|ZP_01081230.1|_putative_Dethiobiotin_synthase_Synechococcus_sp._RS9917
gi|116073715|ref|ZP_01470977.1|_putative_Dethiobiotin_synthase_Synechococcus_sp._RS9916

100 f gi|113954119|ref|YP_731538.1|_dethiobiotin_synthetase_Synechococcus_sp._CC9311
gi|352095922|ref|ZP_08956869.1|_Dethiobiotin_synthetase_Synechococcus_sp._WH_8016
e 37 ’j 0i|88807350|ref|ZP_01122862.1|_Dethiobiotin_synthase_Synechococcus_sp._WH_7805
99— gi|148240381|ref|YP_001225768.1|_dethiobiotin_synthetase_Synechococcus_sp._WH_7803
0i[33241074]ref|[NP_876016.1|_cioD_gene_product_Prochlorococcus_marinus_subsp._marinus_str._CCMP1375
a 38 0i|159904132|ref|YP_001551476.1|_dethiobiotin_synthase_Prochlorococcus_marinus_str._MIT_9211
17 gi|124026576|ref|YP_001015691.1|_dethiobiotin_synthase_Prochlorococcus_marinus_str._NATL1A
100 - gi|72382840|reflYP_292195.1| dethiobiotin_synthase_Prochlorococcus_marinus_str._NATL2A
» gi|87301277|ref|ZP_01084118.1|_Dethiobiotin_synthase_Synechococcus_sp._WH_5701
71 gi|123966884|ref|YP_001011965.1|_dethiobiotin_synthase_Prochlorococcus_marinus_str._MIT_9515
4'jgi\33862027\reﬂNP_893588.1\_dethiobiotin_synthase_ProchIorococcus_marinus_subsp._pastoris_str._CCMP1986
00 86 0i|91070185|gb|ABE11106.1|_putative_dethiobiotin_synthase_uncultured_Prochlorococcus_marinus_clone_HF10-11D6
59 gi[157414072|ref|YP_001484938.1|_putative_dethiobiotin_synthase_Prochlorococcus_marinus_str._MIT_9215
gi|123969205|ref|YP_001010063.1|_bioD_gene_product_Prochlorococcus_marinus_str._AS9601
0i|126696999|ref|YP_001091885.1|_dethiobiotin_synthase_Prochlorococcus_marinus_str._MIT_9301
34 gi|78779948]ref| YP_398060.1|_dethiobiotin_synthase_Prochlorococcus_marinus_str._MIT_9312
0i|332188427|ref|ZP_08390151.1|_dethiobiotin_synthase_Sphingomonas_sp._S17
z 495|:gi|323136559|reﬂZP_08071640.1|_dethiobiotin_synthase_Methylocystis_sp._ATCC_49242

0i|344924535|ref|ZP_08777996.1|_dethiobiotin_synthase_Candidatus_Odyssella_thessalonicensis_L13
gi|56751476|ref|YP_172177.1|_bioD_gene_product_Synechococcus_elongatus_PCC_6301
0i|158520698|ref|YP_001528568.1|_dethiobiotin_synthase_Desulfococcus_oleovorans_Hxd3
0i[282890516|ref|ZP_06299039.1|_hypothetical_protein_pah_c0220097_Parachlamydia_acanthamoebae_str._Halls_coccus
0i|88810698ref|ZP_01125955.1|_dethiobiotin_synthase_Nitrococcus_mobilis_Nb-231
gi|301064815|ref|ZP_07205186.1|_dethiobiotin_synthase_delta_proteobacterium_NaphS2
0i|218781565|ref|YP_002432883.1|_unnamed_protein_product_Desulfatibacillum_alkenivorans_AK-01

99 0i|239946494|ref|ZP_04698249.1|_dethiobiotin_synthase_Rickettsia_endosymbiont_of_Ixodes_scapularis
’—92|——|: 0i|94986868|ref|YP_594801.1|_dethiobiotin_synthetase_Lawsonia_intracellularis_PHE/MN1-00
e CAHE_0563|bioD_Dethiobiotin_synthetase_Cardinium_hertigii_cEperl

0i|339319433|ref|YP_004679128.1|_Dethiobiotin_synthase_Candidatus_Midichloria_mitochondrii_IricVA

0i|371502400|ref|ZP_09478121.1|_Dethiobiotin_synthase_Advenella_kashmirensis_WT001
0i|149926729|ref|ZP_01914989.1|_Dethiobiotin_synthetase_Limnobacter_sp._ MED105

74 0i|46202043|ref|ZP_00053869.2|_COG0132:_Dethiobiotin_synthetase_Magnetospirillum_magnetotacticum_MS-1
42 0i|83311861|ref|YP_422125.1|_dethiobiotin_synthetase_Magnetospirillum_magneticum_AMB-1
0i|380683592|emb|CCG41304.1|_Dethiobiotin_synthetase_Phaeospirillum_molischianum_DSM_120
0i|144898115|emb|CAM74979.1|_Dethiobiotin_synthetase_Magnetospirillum_gryphiswaldense_ MSR-1

2 — 0i[311107550|ref| Y P_003980403.1|_dethiobiotin_synthase_Achromobacter_xylosoxidans_A8

82 100 0i[293603560|ref|ZP_06685981.1|_dethiobiotin_synthetase_Achromobacter_piechaudii_ATCC_43553
9 gi[317406706|gb|EFV86868.1|_bifunctional_biotin_synthesis_protein_BioCD_Achromobacter_xylosoxidans_C54

gi|187478940|ref|YP_786964.1|_bioCD_gene_product_Bordetella_avium_197N
0i|356882412|emb|CCD03424.1|_bifunctional_biotin_synthesis_protein_BioCD_Azospirillum_brasilense_Sp245
gi[58039192|ref|YP_191156.1|_unnamed_protein_product_Gluconobacter_oxydans_621H
gi|340777813|ref|ZP_08697756.1|_dethiobiotin_synthase_Acetobacter_aceti_NBRC_14818
gi|329113359|ref|ZP_08242140.1|_Dethiobiotin_synthetase_Acetobacter_pomorum_DMO001
100 |1 0i[371479727|dbj|GAB29930.1|_biotin_synthesis_protein_Acetobacter_pasteurianus_subsp._pasteurianus_LMG_1262
90 L gi[258542189|ref|YP_003187622.1|_biotin_synthesis_protein_Acetobacter_pasteurianus_IFO_3283-01

95

93

0i[78184198|ref| YP_376633.1|_dethiobiotin_synthase_Synechococcus_sp._CC9902 C AH E 0563 M L



65 — gi[254525602|ref|ZP_05137654.1|_adenosylmethionine--8-amino-7-oxononanoate_aminotransferase_Prochlorococcus_marinus_str._MIT_9202

36 gi|126697000|ref|YP_001091886.1|_diaminopelargonic_acid_synthase_Prochlorococcus_marinus_str._MIT_9301 C A H E O 5 64 N J

97 0i|123969206|ref|YP_001010064.1|_bioA_gene_product_Prochlorococcus_marinus_str._AS9601
100 0i|91070184|gb|ABE11105.1|_putative_diaminopelargonic_acid_synthase_uncultured_Prochlorococcus_marinus_clone_HF10-11D6
82 — gi|157414073|ref|YP_001484939.1|_putative_diaminopelargonic_acid_synthase_Prochlorococcus_marinus_str._MIT_9215

100 gi|78779949|ref| YP_398061.1|_adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Prochlorococcus_marinus_str._MIT_9312

61 {gi\33862028\reﬂNP7893589.lLdiaminopelargonicﬁacidfsynthasefProchIorococcusﬁmarinusﬁsubsp.fpastorisﬁstr.fCCMP1986
100 0i|123966885|ref|YP_001011966.1|_diaminopelargonic_acid_synthase_Prochlorococcus_marinus_str._MIT_9515
94 [gi|124026577|reﬂYP_001015692.1|_diaminopelargonic_acid_synthase_Prochlorococcus_marinus_str._NATLlA
100 - gi|72382841|ref| YP_292196.1|_adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Prochlorococcus_marinus_str._NATL2A
68 0i|33241075|ref{NP_876017.1|_cioA_gene_product_Prochlorococcus_marinus_subsp._marinus_str._CCMP1375
100 I:gi|113953653|ref|YP_731540.l|_adenosylmethionine-s-amino-7-oxononanoate_aminotransferase_Synechococcus_sp._CC93ll

0i[352095924|ref|ZP_08956871.1|_adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Synechococcus_sp._WH_8016

98 —0i[33865163|ref|[NP_896722.1|_diaminopelargonic_acid_synthase_Synechococcus_sp._WH_8102
100 100 0i[78184197|reflYP_376632.1|_diaminopelargonic_acid_synthase_Synechococcus_sp._CC9902
97 fgi|78213568|ref1YP_382347.1|_adenosy|methionine-8-amin0-7-oxononanoate_aminotransferase_Synechococcus_sp._CC9605

100 L 4i[260436160|ref|ZP_05790130.1|_adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Synechococcus_sp._WH_8109

0i148243040|ref| YP_001228197.1|_adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Synechococcus_sp._RCC307
0i[87301279|ref|ZP_01084120.1|_putative_diaminopelargonic_acid_synthase_Synechococcus_sp._WH_5701
gi[317969571|reflZP_07970961.1|_putative_diaminopelargonic_acid_synthase_Synechococcus_sp._CB0205
0i[318041015|ref|ZP_07972971.1|_adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Synechococcus_sp._CB0101
gi|87123237|ref|ZP_01079088.1|_putative_diaminopelargonic_acid_synthase_Synechococcus_sp._RS9917
gi|56751475|ref|YP_172176.1|_bioA_gene_product_Synechococcus_elongatus_PCC_6301

32 0i|282890515|ref|ZP_06299038.1|_hypothetical_protein_pah_c0220096_Parachlamydia_acanthamoebae_str._Halls_coccus

i|88810699|ref|ZP_01125956.1|_adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Nitrococcus_mobilis_Nb-231

43

60

2119 gi|22299478|ref|NP_682725.1|_unnamed_protein_product_Thermosynechococcus_elongatus_BP-1

100 0i|334116608|ref|ZP_08490700.1|_adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Microcoleus_vaginatus_FGP-2
0i|300869322|refiZP_07113913.1|_Adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Oscillatoria_sp._PCC_6506
J 0i[356882413|emb|CCD03425.1|_Adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Azospirillum_brasilense_Sp245

& L 0i|117923355|ref|YP_863972.1|_unnamed_protein_product_Magnetococcus_sp._MC-1

gi|144898116/emb|CAM74980.1|_Adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Magnetospirillum_gryphiswaldense_MSR-1
100 0i[380683591|emb|CCG41303.1|_Adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Phaeospirillum_molischianum_DSM_120
76 E 0i|23014030|ref|ZP_00053870.1|_COGO0161:_Adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Magnetospirillum_magnetotacticum_MS-1

100 0i83311862|ref| YP_422126.1|_adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Magnetospirillum_magneticum_AMB-1

98 0i|255532460|ref|YP_003092832.1|_adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Pedobacter_heparinus_DSM_2366
0i|371991803|ref|ZP_09490933.1|_adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Mucilaginibacter_paludis_DSM_18603

gi[300778072|ref|ZP_07087930.1|_adenosylmethionine--8-amino-7-oxononanoatetransaminase_Chryseobacterium_gleum_ATCC_35910

i[284040720|ref|YP_003390650.1|_adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Spirosoma_linguale_DSM_74
% gi|379732002|ref| YP_005324198.1|_bioA_gene_product_Saprospira_grandis_str._Lewin
I 0i|15618949|ref[NP_225235.1|_adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Chlamydophila_pneumoniae_ CWL029

100 {gi|269302843|gb|ACZ32943.1|_adenosy|methionine-8-amino-7-0x0n0nanoate_transaminase_ChIamydophiIa_pneumoniae_LPCoLN

1 0i[344924534|ref|ZP_08777995.1|_adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Candidatus_Odyssella_thessalonicensis_L13

0i|149926728|ref|ZP_01914988.1|_adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Limnobacter_sp._MED105
100 —— gi[254796967|ref| YP_003081804.1|_adenosylmethionine-8-amino-7-oxononanoate_transaminase_Neorickettsia_risticii_str._lllinois

18 66 S gi|88608024|ref|YP_506498.1|_adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Neorickettsia_sennetsu_str._Miyayama

0i[339319758|ref|YP_004679453.1|_adenosylmethionine-8-amino-7-oxononanoate_transaminase_Candidatus_Midichloria_mitochondrii_IricVA

74 gi|371502401|ref|ZP_09478122.1|_adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Advenella_kashmirensis_WT001

CAHE_0564|bioA_78-diaminopelargonic_acid_synthase_PLP-dependent_Cardinium_hertigii_cEperl

89 0i[94986869|ref|YP_594802.1|_adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Lawsonia_intracellularis_ PHE/MN1-00
99 0i[239946493|ref|ZP_04698248.1|_adenosylmethionine-8-amino-7-oxononanoate_transaminase_Rickettsia_endosymbiont_of_Ixodes_scapularis
100 1 gi|242001124|ref|XP_002435205.1|_ornithine_aminotransferase_putative_lxodes_scapularis



0i[91070184|gh|ABE11105.1|_putative_diaminopelargonic_acid_synthase_uncultured_Prochlorococcus_marinus_clone_HF10-11D6
gi|157414073|ref|YP_001484939.1|_putative_diaminopelargonic_acid_synthase_Prochlorococcus_marinus_str._MIT_9215
0i|123969206|ref|YP_001010064.1|_bioA_gene_product_Prochlorococcus_marinus_str._AS9601 CA H E_O 5 6 4 M L
gi|126697000|ref|YP_001091886.1|_diaminopelargonic_acid_synthase_Prochlorococcus_marinus_str._MIT_9301

0i[254525602|ref|ZP_05137654.1|_adenosylmethionine--8-amino-7-oxononanoate_aminotransferase_Prochlorococcus_marinus_str._MIT_9202

0i|78779949|ref|YP_398061.1|_adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Prochlorococcus_marinus_str._MIT_9312
- 0i|33862028|ref|NP_893589.1|_diaminopelargonic_acid_synthase_Prochlorococcus_marinus_subsp._pastoris_str._CCMP1986
| 97 gi|123966885|ref| YP_001011966.1|_diaminopelargonic_acid_synthase_Prochlorococcus_marinus_str._MIT_9515
95 |9il124026577|ref| YP_001015692.1|_diaminopelargonic_acid_synthase_Prochlorococcus_marinus_str._NATL1A
100 i[72382841|ref|YP_292196.1|_adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Prochlorococcus_marinus_str._NATL2A
gi|33241075|reflINP_876017.1|_cioA_gene_product_Prochlorococcus_marinus_subsp._marinus_str._CCMP1375
0i|113953653|ref|YP_731540.1|_adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Synechococcus_sp._CC9311

0i[352095924|ref|ZP_08956871.1|_adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Synechococcus_sp._WH_8016
0i|33865163|ref|NP_896722.1|_diaminopelargonic_acid_synthase_Synechococcus_sp._WH_8102
gi|78184197|ref|YP_376632.1|_diaminopelargonic_acid_synthase_Synechococcus_sp._CC9902

gi|78213568|ref| Y P_382347.1|_adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Synechococcus_sp._CC9605

100

100 ' gi|260436160|ref|ZP_05790130.1|_adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Synechococcus_sp._WH_8109

’7 gi|87301279|ref|ZP_01084120.1|_putative_diaminopelargonic_acid_synthase_Synechococcus_sp._WH_5701

32

0i|148243040|ref|YP_001228197.1|_adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Synechococcus_sp._RCC307
gi[317969571|ref|ZP_07970961.1|_putative_diaminopelargonic_acid_synthase_Synechococcus_sp._CB0205
0i[318041015|ref|ZP_07972971.1|_adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Synechococcus_sp._CB0101
gi|87123237|ref|ZP_01079088.1|_putative_diaminopelargonic_acid_synthase_Synechococcus_sp._RS9917
gi|56751475|ref|YP_172176.1|_bioA_gene_product_Synechococcus_elongatus_PCC_6301
0i|282890515|ref|ZP_06299038.1|_hypothetical_protein_pah_c0220096_Parachlamydia_acanthamoebae_str._Halls_coccus
i[88810699|ref|ZP_01125956.1|_adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Nitrococcus_mobilis_Nb-231

76

gi[22299478|reflNP_682725.1|_unnamed_protein_product_Thermosynechococcus_elongatus_BP-1
0i|334116608|reflZP_08490700.1|_adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Microcoleus_vaginatus_FGP-2
gi[300869322|ref|ZP_07113913.1|_Adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Oscillatoria_sp._PCC_6506

100

100

0i[23014030|ref|ZP_00053870.1|_COG0161:_Adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Magnetospirillum_magnetotacticum_MS-1
0i|83311862|ref|YP_422126.1|_adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Magnetospirillum_magneticum_AMB-1
i|144898116|emb|CAM74980.1|_Adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Magnetospirillum_gryphiswaldense_MSR-1
0i|380683591|emb|CCG41303.1|_Adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Phaeospirillum_molischianum_DSM_120
gi|117923355|ref|YP_863972.1|_unnamed_protein_product_Magnetococcus_sp._MC-1
0i|356882413|emb|CCD03425.1|_Adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Azospirillum_brasilense_Sp245

0i|149926728|ref|ZP_01914988.1|_adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Limnobacter_sp._MED105
100 | gi[239946493|ref|ZP_04698248.1|_adenosylmethionine-8-amino-7-oxononanoate_transaminase_Rickettsia_endosymbiont_of_Ixodes_scapularis
100 gi|242001124|ref|XP_002435205.1|_ornithine_aminotransferase_putative_Ixodes_scapularis

0i|94986869|ref| Y P_594802.1|_adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Lawsonia_intracellularis_PHE/MN1-00

82

CAHE_0564|bioA_78-diaminopelargonic_acid_synthase_PLP-dependent_Cardinium_hertigii_cEperl
75

0i[371502401|ref|ZP_09478122.1|_adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Advenella_kashmirensis_WT001
0i|339319758|ref| YP_004679453.1|_adenosylmethionine-8-amino-7-oxononanoate_transaminase_Candidatus_Midichloria_mitochondrii_lricVA

gi|254796967|ref|YP_003081804.1|_adenosylmethionine-8-amino-7-oxononanoate_transaminase_Neorickettsia_risticii_str._lllinois
100

0i[88608024|ref| Y P_506498.1|_adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Neorickettsia_sennetsu_str._Miyayama
0i|344924534|ref|ZP_08777995.1|_adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Candidatus_Odyssella_thessalonicensis_L13
100 | 9i[15618949|ref|[NP_225235.1|_adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Chlamydophila_pneumoniae_CWL029

31

| 0i|269302843|gh|ACZ32943.1|_adenosylmethionine-8-amino-7-oxononanoate_transaminase_Chlamydophila_pneumoniae_LPCoLN
gi[379732002|ref|YP_005324198.1|_bioA_gene_product_Saprospira_grandis_str._Lewin
0i[284040720|ref|YP_003390650.1|_adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Spirosoma_linguale_DSM_74

86

gi[300778072|ref|ZP_07087930.1|_adenosylmethionine--8-amino-7-oxononanoatetransaminase_Chryseobacterium_gleum_ATCC_35910
0i[255532460|ref|YP_003092832.1|_adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Pedobacter_heparinus_DSM_2366

84 0i[371991803]ref|ZP_09490933.1|_adenosylmethionine-8-amino-7-oxononanoate_aminotransferase_Mucilaginibacter_paludis_DSM_18603

0.1



0i[340038127|gb|EGQ99101.1|_CAAX_amino_terminal_protease_family_protein_Vibrio_cholerae_ HE39
0i|153802310|ref|ZP_01956896.1|_hypothetical_protein_A51_B1021_Vibrio_cholerae_MZ0-3
0i|15641087|ref[NP_230719.1|_hypothetical_protein_VC1074_Vibrio_cholerae_O1_biovar_EI_Tor_str._N16961 CA H E_O 5 7 O N \]
2 0i|327483783|gb|AEA78190.1|_Putative_membrane_protein_precursor_Vibrio_cholerae_L MA3984-4
0i|153828175|ref|ZP_01980842.1|_putative_membrane_protein_Vibrio_cholerae_623-39
[ 0i[229529834|ref|ZP_04419224.1|_CAAX_amino_terminal_protease_family_protein_Vibrio_cholerae_12129(1)
+ 0i[262192632|refiZP_06050777.1|_CAAX_amino_terminal_protease_family_protein_Vibrio_cholerae_CT_5369-93
3! 0i|153824943|reflZP_01977610.1|_hypothetical_protein_A5A_1044_Vibrio_cholerae_MZ0-2
gi|341646476|gb|[EGS70589.1|_CAAX_amino_terminal_protease_family_protein_Vibrio_cholerae_BJG-01
k 0i[297578678|ref|ZP_06940606.1|_conserved_hypothetical_protein_Vibrio_cholerae_RC385
0i[254225475|refiZP_04919085.1|_hypothetical_protein_VCV51_0751_Vibrio_cholerae_V51
[ 9i[229520493|ref|ZP_04409918.1|_CAAX_amino_terminal_protease_family_protein_Vibrio_cholerae_TM_11079-80
gi[254291499|ref|ZP_04962290.1|_hypothetical_protein_A33_1007_Vibrio_cholerae_AM-19226
gi|340047829|gb|EGR08752.1|_CAAX_amino_terminal_protease_family_protein_Vibrio_cholerae_HE48
[ 0i|341634128|gb|EGS58895.1|_CAAX_amino_terminal_protease_family_protein_Vibrio_cholerae_HE-09
0i|229525686|ref|ZP_04415091.1|_CAAX_amino_terminal_protease_family_protein_Vibrio_cholerae_bv._albensis_VL426
0i|229515458]ref|ZP_04404917.1|_CAAX_amino_terminal_protease_family_protein_Vibrio_cholerae_TMA_21
42 [ 0i[153213554|ref|ZP_01948844.1|_hypothetical_protein_A55_1155_Vibrio_cholerae_1587
371 9i[341638791|gh|EGS63429.1|_CAAX_amino_terminal_protease_family_protein_Vibrio_cholerae_HC-02A1
0i[258621759|ref|ZP_05716790.1|_conserved_hypothetical_protein_Vibrio_mimicus_VM573
99 | 0il262165355(ref|ZP_06033092.1|_CAAX_amino_terminal_protease_family_protein_Vibrio_mimicus_VM223
65| 0i|262171886|ref|ZP_06039564.1|_CAAX_amino_terminal_protease_family_protein_Vibrio_mimicus_MB-451
771 gi|258626298|ref|ZP_05721145.1|_conserved_hypothetical_protein_Vibrio_mimicus_VM603
[] ——————i[330448094|ref|ZP_08311742.1|_CAAX_amino_terminal_protease_family_protein_Photobacterium_leiognathi_subsp._mandapamensis_svers.1.1.
100 | gi[227356556]ref|ZP_03840943.1|_membrane-associated_CAAX_amino_terminal_protease_Proteus_mirabilis ATCC_29906
! gi[197286042|ref|YP_002151914.1|_membrane-associated_CAAX_amino_terminal_protease_Proteus_mirabilis_H14320
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=
G

N
o N5

©
ol ©
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100

98

o7 0i|238753317|ref|ZP_04614680.1|_Predicted_metal-dependent_membrane_protease_Yersinia_ruckeri_ATCC_29473
2 493|:gi|238798984|ref|ZP_O4642446.1|_Predicted_metal-dependent_membrane_protease_Yersinia_molIaretii_ATCC_43969
[ 8l 0i[238793912|ref|ZP_04637532.1|_Predicted_metal-dependent_membrane_protease_Yersinia_intermedia_ ATCC_29909
44 0i[157369536|ref|YP_001477525.1|_abortive_infection_protein_Serratia_proteamaculans_568

4100':Lgi\333926134|reﬂYP_004499713.l\_abortive_infectiun_protein_Serratia_sp._ASlZ

99— gi|270260787|reflZP_06189060.1|_predicted_abortive_infection_protein_Serratia_odorifera_4Rx13
0i[269102151|ref|ZP_06154848.1|_hypothetical_protein_VDA_001571_Photobacterium_damselae_subsp._damselae_CIP_102761
61 E gi|90414195|ref|ZP_01222176.1|_hypothetical_protein_P3TCK_09008_Photobacterium_profundum_3TCK
100 - gi|54302675|ref| YP_132668.1]_hypothetical_protein PBPRB0996_Photobacterium_profundum_SS9
4,— gi[71277759ref|YP_268951.1|_CAAX_amino_terminal_protease_Colwellia_psychrerythraea_34H
84 i|88860084|ref|ZP_01134723.1|_CAAX_amino_terminal_protease_family_protein_Pseudoalteromonas_tunicata_D2

| 9i[374328405|ref| YP_005078589.1|_unnamed_protein_product_Pseudovibrio_sp._FO-BEG1
100l gi|254472505|ref|ZP_05085905.1|_caax_amino_terminal_protease_family_Pseudovibrio_sp._JE062
gi|359454977|ref|ZP_09244230.1|_hypothetical_protein_P20495_2994 Pseudoalteromonas_sp._BSi20495

4‘0 0i|359434403|ref|ZP_09224669.1|_hypothetical_protein_P20652_2786_Pseudoalteromonas_sp._BSi20652
100 . . . .
0i|332532713|ref|ZP_08408589.1|_hypothetical_protein_PH505_ah00980_Pseudoalteromonas_haloplanktis_ANT/505

21

18

30 0i[359440729|reflZP_09230642.1|_hypothetical_protein_P20429_1004_Pseudoalteromonas_sp._BSi20429
55 gi|77359592|ref|YP_339167.1|_hypothetical_protein_PSHAa0639_Pseudoalteromonas_haloplanktis_TAC125
gi|377808077|ref|YP_004979269.1|_unnamed_protein_product_Burkholderia_sp._Y123
77 gi|375147245|ref|YP_005009686.1|_unnamed_protein_product_Niastella_koreensis_GR20-10
9 0i|326802182|ref|YP_004320001.1|_unnamed_protein_product_Sphingobacterium_sp._21
CAHE_0570_conserved_membrane_protein_of_unknown_function_Cardinium_hertigii_cEperl
0i|67458899|ref|YP_246523.1|_unnamed_protein_product_Rickettsia_felis URRWXCal2

100
99 gi[157827570|ref|YP_001496634.1|_unnamed_protein_product_Rickettsia_bellii_OSU_85-389
100 - gi|91205094]ref| Y P_537449.1|_unnamed_protein_product_Rickettsia_bellii_RML369-C

0.1



49| 0i[229525686|ref|ZP_04415091.1|_CAAX_amino_terminal_protease_family_protein_Vibrio_cholerae_bv._albensis_VL426
2 0i[229515458|ref|ZP_04404917.1|_CAAX_amino_terminal_protease_family_protein_Vibrio_cholerae_ TMA_21

0 0i|153213554|refiZP_01948844.1|_hypothetical_protein_A55_1155_Vibrio_cholerae_1587 C/ \H E 0570 M L

gi|341638791|gh|EGS63429.1|_CAAX_amino_terminal_protease_family_protein_Vibrio_cholerae_HC-02A1
- 0i|341634128|gh|EGS58895.1|_CAAX_amino_terminal_protease_family_protein_Vibrio_cholerae_HE-09
0i|341646476|gh|[EGS70589.1|_CAAX_amino_terminal_protease_family_protein_Vibrio_cholerae_BJG-01
hgi|297578678\reﬂZP706940606.l\7conserved7hypotheticalﬁproteinﬁVibriofchoIeraefRC385
0i[254225475|ref|ZP_04919085.1|_hypothetical_protein_VCV51_0751_Vibrio_cholerae_V51
0i|153802310|ref|ZP_01956896.1|_hypothetical_protein_A51_B1021_Vibrio_cholerae_MZ0-3
0i|229529834|ref|ZP_04419224.1|_CAAX_amino_terminal_protease_family_protein_Vibrio_cholerae_12129(1)

9)

3

1

1<}
15}

| 0i[262192632|ref|ZP_06050777.1|_CAAX_amino_terminal_protease_family_protein_Vibrio_cholerae_CT_5369-93
0i|153824943|ref|ZP_01977610.1|_hypothetical_protein_A5A_1044_Vibrio_cholerae_MZ0-2
0i|153828175|ref|ZP_01980842.1|_putative_membrane_protein_Vibrio_cholerae_623-39

~

2)

0i|327483783|gb|AEA78190.1|_Putative_membrane_protein_precursor_Vibrio_cholerae_LMA3984-4
0i|15641087|ref|NP_230719.1|_hypothetical_protein_VC1074_Vibrio_cholerae_O1_biovar_EI_Tor_str._N16961
0i|340038127|gh|EGQ99101.1|_CAAX_amino_terminal_protease_family_protein_Vibrio_cholerae_ HE39

63 0i|340047829|gh|EGR08752.1|_CAAX_amino_terminal_protease_family_protein_Vibrio_cholerae_HE48

gi[229520493|ref|ZP_04409918.1|_CAAX_amino_terminal_protease_family_protein_Vibrio_cholerae_TM_11079-80
28 0i[254291499|ref|ZP_04962290.1|_hypothetical_protein_A33_1007_Vibrio_cholerae_AM-19226
gi[258621759|ref|ZP_05716790.1|_conserved_hypothetical_protein_Vibrio_mimicus_VM573

6 o8 | 9i1262165355|ref|ZP_06033092.1|_ CAAX_amino_terminal_protease_family_protein_Vibrio_mimicus_VM223

43 0i|262171886|ref|ZP_06039564.1|_CAAX_amino_terminal_protease_family_protein_Vibrio_mimicus_MB-451
741gi[258626298|reflZP_05721145.1|_conserved_hypothetical_protein_Vibrio_mimicus_VM603

i|330448094|ref|ZP_08311742.1|_CAAX_amino_terminal_protease_family_protein_Photobacterium_leiognathi_subsp._mandapamensis_svers.1.1.

0i[269102151|reflZP_06154848.1|_hypothetical_protein_VDA_001571_Photobacterium_damselae_subsp._damselae_CIP_102761
94 F gi|90414195|ref|ZP_01222176.1|_hypothetical_protein_P3TCK_09008_Photobacterium_profundum_3TCK

1001 4i|54302675|ref| YP_132668.1|_hypothetical_protein_PBPRB0996_Photobacterium_profundum_SS9

63 4,7 gi[71277759|reflYP_268951.1|_CAAX_amino_terminal_protease_Colwellia_psychrerythraea_34H
86

0i|88860084|ref|ZP_01134723.1|_CAAX_amino_terminal_protease_family_protein_Pseudoalteromonas_tunicata_D2

100 gi|227356556(ref|ZP_03840943.1|_membrane-associated_CAAX_amino_terminal_protease_Proteus_mirabilis_ ATCC_29906

! gi[197286042|ref|YP_002151914.1|_membrane-associated_CAAX_amino_terminal_protease_Proteus_mirabilis_H14320
98 1 gi[333926134|ref|YP_004499713.1|_abortive_infection_protein_Serratia_sp._AS12
gi|270260787|ref|ZP_06189060.1|_predicted_abortive_infection_protein_Serratia_odorifera_4Rx13
gi|157369536|ref|YP_001477525.1|_abortive_infection_protein_Serratia_proteamaculans_568

0i[238753317|ref|ZP_04614680.1|_Predicted_metal-dependent_membrane_protease_Yersinia_ruckeri_ ATCC_29473
0i|238798984|ref|ZP_04642446.1|_Predicted_metal-dependent_membrane_protease_Yersinia_mollaretii_ ATCC_43969
87 0i[238793912|ref|ZP_04637532.1|_Predicted_metal-dependent_membrane_protease_Yersinia_intermedia_ ATCC_29909

0i[77359592|ref|YP_339167.1|_hypothetical_protein_PSHAa0639_Pseudoalteromonas_haloplanktis_ TAC125

100 0i[359440729|ref|ZP_09230642.1|_hypothetical_protein_P20429_1004_Pseudoalteromonas_sp._BSi20429
2 0i|359454977|ref|ZP_09244230.1|_hypothetical_protein_P20495_2994_Pseudoalteromonas_sp._BSi20495
31 0i|359434403|ref|ZP_09224669.1|_hypothetical_protein_P20652_2786_Pseudoalteromonas_sp._BSi20652
38 0i|332532713|ref|ZP_08408589.1|_hypothetical_protein_PH505_ah00980_Pseudoalteromonas_haloplanktis_ANT/505

20

100 | gi|374328405|ref| YP_005078589.1|_unnamed_protein_product_Pseudovibrio_sp._FO-BEG1
L gi[254472505|ref|ZP_05085905.1|_caax_amino_terminal_protease_family_Pseudovibrio_sp._JE062
99— i|375147245|refYP_005009686.1|_unnamed_protein_product_Niastella_koreensis_GR20-10

465|——‘— 4i[326802182|ref|'YP_004320001.1]_unnamed_protein_product_Sphingobacterium_sp._21

gi|377808077|ref|YP_004979269.1|_unnamed_protein_product_Burkholderia_sp._Y123

‘ CAHE_0570_conserved_membrane_protein_of_unknown_function_Cardinium_hertigii_cEperl

100 gi|67458899|ref| YP_246523.1|_unnamed_protein_product_Rickettsia_felis_ URRWXCal2
98 [ 0i[157827570|ref|YP_001496634.1|_unnamed_protein_product_Rickettsia_bellii_OSU_85-389

99 - gi|91205094|ref| YP_537449.1|_unnamed_protein_product_Rickettsia_bellii_RML369-C

0.2



45)0i|29376559|ref|[NP_815713.1|_unnamed_protein_product_Enterococcus_faecalis_V583
301 4i[323481183|gb|ADX80622.1|_radical_SAM_superfamily_protein_Enterococcus_faecalis_62
z gi|257087248|ref|ZP_05581609.1|_conserved_hypothetical_protein_Enterococcus_faecalis_D6

75 |1 911256619523|ref|ZP_05476369.1|_conserved_hypothetical_protein_Enterococcus_faecalis ATCC_4200
gi|229545365|ref|ZP_04434090.1|_Fe-S-cluster_redox_enzyme_Enterococcus_faecalis_TX1322
0i|257084807|ref|ZP_05579168.1|_conserved_hypothetical_protein_Enterococcus_faecalis_Flyl
0i[256762921|ref|ZP_05503501.1|_conserved_hypothetical_protein_Enterococcus_faecalis_T3
9 930i[257880074|ref|ZP_05659727.1|_ribosomal_RNA _large_subunit_methyltransferase_N_Enterococcus_faecium_1230933
100 Lgi\293557268|reﬂZP_06675815.1|_radicaI_SAM_enzyme_Cfr_famiIy_Enterococcus_faecium_E1039
0i|227552455|ref|ZP_03982504.1|_Fe-S-cluster_redox_enzyme_Enterococcus_faecium_TX1330

4|:{gi|257867066\reﬂZP_05646719.l\_ribosomaI_RNA_Iarge_subunit_methyItransferase_N_Enterococcus_casseIifIavus_ECBO
100

gi357051317|ref|ZP_09112511.1|_ribosomal_RNA_large_subunit_methyltransferase_N_Enterococcus_saccharolyticus_30_1
100 ! gi[257870949|ref|ZP_05650602.1|_ribosomal_RNA_large_subunit_methyltransferase_N_Enterococcus_gallinarum_EG2

99 96

100

0i55823590|ref| YP_142031.1|_ribosomal_RNA _large_subunit_methyltransferase_N_Streptococcus_thermophilus_CNRZ1066
0i|312867068|reflZP_07727278.1|_23S_rRNA_m2A2503_methyltransferase_Streptococcus_parasanguinis_F0405
00 0i[339640348]|ref|ZP_08661792.1|_23S_rRNA_m2A2503_methyltransferase_Streptococcus_sp._oral_taxon_056_str._F0418

51 gi[322385917|ref|ZP_08059558.1|_cfr_family_radical_SAM_enzyme_Streptococcus_cristatus_ATCC_51100

g6 | 9i1157151429|ref|YP_001449957.1|_ribosomal_RNA_large_subunit_methyltransferase_N_Streptococcus_gordonii_str._Challis_substr._CH1
47| 9i|327469049|gb|EGF14521.1|_cfr_family_radical_SAM_enzyme_Streptococcus_sanguinis_SK330
47\ gi[332361790|gb|EGJ39594.1|_cfr_family_radical SAM_enzyme_Streptococcus_sanguinis_SK1056

0i|299821377|ref|ZP_07053265.1|_cfr_family_radical_SAM_enzyme_Listeria_grayi DSM_20601
84

gi|380316698|gb|EIA20080.1|_ribosomal_RNA_large_subunit_methyltransferase_N_Listeriaceae_bacterium_TTU_M1-001
75

521 gi[347547863|ref|YP_004854191.1|_unnamed_protein_product_Listeria_ivanovii_subsp._ivanovii_PAM_55
0i|315301572|ref|ZP_07872683.1|_radical_ SAM_enzyme_Cfr_family_Listeria_ivanovii_FSL_F6-596

i|289433758|ref|YP_003463630.1|_unnamed_protein_product_Listeria_seeligeri_serovar_1/2b_str._SLCC3954

gi|116871870|ref|YP_848651.1|_unnamed_protein_product_Listeria_welshimeri_serovar_6b_str._SLCC5334

76 | | 0i[16799559|ref[NP_469827.1|_ribosomal_RNA_large_subunit_methyltransferase_N_Listeria_innocua_Clip11262
0i|290892377|ref|ZP_06555371.1|_23S_rRNA_methyltransferase_L isteria_monocytogenes_FSL_J2-071

82 0i|378752216|gb|EHY62801.1|_Ribosomal_RNA_large_subunit_methyltransferase_N_Listeria_monocytogenes_FSL_J1-208

35[ 9i|47094708|ref|ZP_00232323.1|_conserved_hypothetical_protein_TIGR00048_L.isteria_monocytogenes_str._1/2a_F6854

541 gi|16802525|ref|NP_464010.1|_ribosomal_RNA_large_subunit_methyltransferase_N_Listeria_monocytogenes_EGD-e

0i[335038848]ref|ZP_08532050.1|_Ribosomal_RNA_large_subunit_methyltransferase_N_Caldalkalibacillus_thermarum_TA2.A1l
gi|340357579|ref|ZP_08680192.1|_cfr_family_radical_SAM_enzyme_Sporosarcina_newyorkensis_2681

0i[345022595|ref|ZP_08786208.1|_hypothetical_protein_OTW25_14956_Ornithinibacillus_scapharcae_TW25
0i|149180610|refiZP_01859114.1|_hypothetical_protein_BSG1_16675_Bacillus_sp._SG-1
100 1 gi[347752313]ref|YP_004859878.1|_Cfr_family_radical SAM_protein_Bacillus_coagulans_36D1

26

27

0il336115153|ref|YP_004569920.1|_radical_SAM_enzyme_Cfr_family_Bacillus_coagulans_2-6

0i|172058977|reflYP_001815437.1|_ribosomal_RNA_large_subunit_methyltransferase_N_Exiguobacterium_sibiricum_255-15
0i|288554554|ref|YP_003426489.1|_rrmJ_gene_product_Bacillus_pseudofirmus_OF4

0i[56962424|ref|YP_174150.1|_ribosomal_RNA_large_subunit_methyltransferase_N_Bacillus_clausii_KSM-K16
0i|334135998|ref|ZP_08509477.1|_23S_rRNA_m2A2503_methyltransferase_Paenibacillus_sp._ HGF7

99

100 | gi|379725016|ref|YP_005317147.1|_unnamed_protein_product_Paenibacillus_mucilaginosus_3016

! gi|337752109|ref| YP_004646271.1|_RImN2_Paenibacillus_mucilaginosus_KNP414
43

0i|304408290|refiZP_07389938.1|_radical_SAM_enzyme_Cfr_family_Paenibacillus_curdlanolyticus_Y K9
0i|251799946|ref|YP_003014677.1|_unnamed_protein_product_Paenibacillus_sp._JDR-2
gi|354581801|ref|ZP_09000704.1|_radical_SAM_enzyme_Cfr_family_Paenibacillus_lactis_154
0i|261409887|ref|YP_003246128.1|_Cfr_family_radical_SAM_protein_Paenibacillus_sp._Y412MC10

100 - 4i|329926694|ref|ZP_08281104.1|_23S_rRNA_m2A2503_methyltransferase_Paenibacillus_sp._HGF5

gi[374709018|ref|ZP_09713452.1|_ribosomal_RNA_large_subunit_methyltransferase_N_Sporolactobacillus_inulinus_CASD

CAHE_0571|rimN_Ribosomal_RNA _large_subunit_methyltransferase_N_Cardinium_hertigii_cEperl
0.05

381 gi[257422170|ref|ZP_05599160.1]_conserved_hypothetical_protein_Enterococcus_faecalis_X98



gi|257087248|ref|ZP_05581609.1|_conserved_hypothetical_protein_Enterococcus_faecalis_D6
0i[323481183|gh|ADX80622.1|_radical_SAM_superfamily_protein_Enterococcus_faecalis_62

0i[29376559|reflINP_815713.1|_unnamed_protein_product_Enterococcus_faecalis_\V583 CAH E 057 1 M L
s J—

gi|256619523|ref|ZP_05476369.1|_conserved_hypothetical_protein_Enterococcus_faecalis ATCC_4200
4" gi|229545365|ref|ZP_04434090.1|_Fe-S-cluster_redox_enzyme_Enterococcus_faecalis_TX1322
gi[257422170|ref|ZP_05599160.1|_conserved_hypothetical_protein_Enterococcus_faecalis_X98
gi|257084807|ref|ZP_05579168.1|_conserved_hypothetical_protein_Enterococcus_faecalis_Flyl
97 0i[256762921|ref|ZP_05503501.1|_conserved_hypothetical_protein_Enterococcus_faecalis_T3
71/ 9i|257880074|ref|ZP_05659727.1|_ribosomal_RNA_large_subunit_methyltransferase_N_Enterococcus_faecium_1230933
&ﬁ 0i|293557268|ref|ZP_06675815.1|_radical_SAM_enzyme_Cfr_family_Enterococcus_faecium_E1039
gi[227552455|ref|ZP_03982504.1|_Fe-S-cluster_redox_enzyme_Enterococcus_faecium_TX1330
gi|257867066|ref|ZP_05646719.1|_ribosomal_RNA_large_subunit_methyltransferase_N_Enterococcus_casseliflavus_EC30
41%‘7—( gi[357051317|ref|ZP_09112511.1|_ribosomal_RNA_large_subunit_methyltransferase_N_Enterococcus_saccharolyticus_30_1
100 1gi|257870949|ref|ZP_05650602.1|_ribosomal_RNA_large_subunit_methyltransferase_N_Enterococcus_gallinarum_EG2
0i55823590|ref| YP_142031.1|_ribosomal_RNA_large_subunit_methyltransferase_N_Streptococcus_thermophilus_CNRZ1066
0i[339640348]|ref|ZP_08661792.1|_23S_rRNA_m2A2503_methyltransferase_Streptococcus_sp._oral_taxon_056_str._F0418
gi|312867068|reflZP_07727278.1|_23S_rRNA_m2A2503_methyltransferase_Streptococcus_parasanguinis_F0405
0i[322385917|ref|ZP_08059558.1|_cfr_family_radical_SAM_enzyme_Streptococcus_cristatus_ ATCC_51100

100 89

100
82

0i[157151429|ref|YP_001449957.1|_ribosomal_RNA_large_subunit_methyltransferase_N_Streptococcus_gordonii_str._Challis_substr._CH1

gi[327469049|gb|[EGF14521.1|_cfr_family_radical_SAM_enzyme_Streptococcus_sanguinis_SK330

0i[332361790|gh|EGJ39594.1|_cfr_family_radical SAM_enzyme_Streptococcus_sanguinis_SK1056

0i|380316698|gb|EIA20080.1|_ribosomal_RNA _large_subunit_methyltransferase_N_Listeriaceae_bacterium_TTU_M1-001
0i|299821377|ref|ZP_07053265.1|_cfr_family_radical_SAM_enzyme_Listeria_grayi DSM_20601

L 0i[289433758|ref|YP_003463630.1|_unnamed_protein_product_Listeria_seeligeri_serovar_1/2b_str._SLCC3954

76

S
©
N
o
=3

49| 0i|347547863|ref|YP_004854191.1|_unnamed_protein_product_Listeria_ivanovii_subsp._ivanovii_ PAM_55
10 0i|315301572|ref|ZP_07872683.1|_radical_ SAM_enzyme_Cfr_family_Listeria_ivanovii_FSL_F6-596
gi[290892377|ref|ZP_06555371.1|_23S_rRNA_methyltransferase_Listeria_monocytogenes_FSL_J2-071
0i[116871870|ref|YP_848651.1|_unnamed_protein_product_Listeria_welshimeri_serovar_6b_str._SLCC5334

1S}

IS

5

gi|16799559|ref|NP_469827.1|_ribosomal_RNA_large_subunit_methyltransferase_N_Listeria_innocua_Clip11262

@
©

0i|378752216|gb|EHY62801.1|_Ribosomal_RNA_large_subunit_methyltransferase_N_Listeria_monocytogenes_FSL_J1-208
gi|47094708|ref|ZP_00232323.1|_conserved_hypothetical_protein_TIGR00048_L isteria_monocytogenes_str._1/2a_F6854
5414i|16802525|ref[NP_464010.1|_ribosomal_RNA_large_subunit_methyltransferase_N_Listeria_monocytogenes_EGD-e

CAHE_0571|rimN_Ribosomal_RNA _large_subunit_methyltransferase_N_Cardinium_hertigii_cEperl
gi[374709018|ref|ZP_09713452.1|_ribosomal_RNA_large_subunit_methyltransferase_N_Sporolactobacillus_inulinus_CASD
0i|149180610]refiZP_01859114.1|_hypothetical_protein_BSG1_16675_Bacillus_sp._SG-1

gi|340357579|ref|ZP_08680192.1|_cfr_family_radical_SAM_enzyme_Sporosarcina_newyorkensis_2681
i|345022595|ref|ZP_08786208.1|_hypothetical_protein OTW25_14956_Ornithinibacillus_scapharcae_TW25
0i[335038848|ref|ZP_08532050.1|_Ribosomal_RNA_large_subunit_methyltransferase_N_Caldalkalibacillus_thermarum_TA2.Al

100 | 9i[347752313|ref|YP_004859878.1|_Cfr_family_radical_SAM_protein_Bacillus_coagulans_36D1
0i[336115153|ref|YP_004569920.1|_radical_SAM_enzyme_Cfr_family_Bacillus_coagulans_2-6

2 —0i|56962424|ref|YP_174150.1|_ribosomal_RNA_large_subunit_methyltransferase_N_Bacillus_clausii_KSM-K16
90— gi|172058977|ref|YP_001815437.1|_ribosomal_RNA_large_subunit_methyltransferase_N_Exiguobacterium_sibiricum_255-15
L i|288554554|ref|YP_003426489.1|_rrmJ_gene_product_Bacillus_pseudofirmus_OF4

% —0i|334135998|ref|ZP_08509477.1|_23S_rRNA_m2A2503_methyltransferase_Paenibacillus_sp._HGF7

100 | gi[379725016|ref|YP_005317147.1|_unnamed_protein_product_Paenibacillus_mucilaginosus_3016
0i[337752109|ref| YP_004646271.1|_RImN2_Paenibacillus_mucilaginosus_KNP414

46 0i[251799946|ref|YP_003014677.1|_unnamed_protein_product_Paenibacillus_sp._JDR-2
0i|304408290|ref|ZP_07389938.1|_radical_SAM_enzyme_Cfr_family_Paenibacillus_curdlanolyticus_Y K9
0i|354581801|ref|ZP_09000704.1|_radical_SAM_enzyme_Cfr_family_Paenibacillus_lactis_154
0i[261409887|ref|YP_003246128.1|_Cfr_family_radical SAM_protein_Paenibacillus_sp._Y412MC10

100 - §i[329926694|reflZP_08281104.1|_23S_rRNA_m2A2503_methyltransferase_Paenibacillus_sp._HGF5

88

0.05



— 0i|378935610|gb|AFC74111.1|_3-methyladenine_DNA_glycosylase_Rickettsia_montanensis_str._OSU_85-930
0i|15892403|ref|NP_360117.1|_3-methyladenine_DNA_glycosylase_Rickettsia_conorii_str._Malish_7
0i|34580595|ref|ZP_00142075.1|_DNA-3-methyladenine_glycosidase_Rickettsia_sibirica_246 CA H E_O 6 O 3 N \]
 0i|157964431|ref|YP_001499255.1|_3-methyladenine_DNA_glycosylase_Rickettsia_massiliae_MTU5
“© 0i|229586618|ref|YP_002845119.1|_mpg_gene_product_Rickettsia_africae_ESF-5
0i[374319184]ref|YP_005065683.1|_mpg_gene_product_Rickettsia_slovaca_13-B
0i|378933749|gb|AFC72252.1|_3-methyladenine_DNA_glycosylase_Rickettsia_rhipicephali_str._3-7-female6-CWPP
- gi|341583709|ref|YP_004764200.1|_unnamed_protein_product_Rickettsia_heilongjiangensis_054
— gi[379714000|ref|YP_005302338.1|_unnamed_protein_product_Rickettsia_massiliae_str._AZT80
0i[238651041|ref|YP_002916898.1|_3-methyladenine_DNA_glycosylase_Rickettsia_peacockii_str._Rustic
5 ' gi|157828351|ref|YP_001494593.1|_3-methyladenine_DNA_glycosylase_Rickettsia_rickettsii_str._Sheila_Smith
0i|378931084|gb|AFC69593.1|_3-methyladenine_DNA_glycosylase_Candidatus_Rickettsia_amblyommii_str._GAT-30V
0i[239947497|ref|ZP_04699250.1|_3-methyladenine_DNA_glycosylase_Rickettsia_endosymbiont_of_Ixodes_scapularis
gi|67458952|ref|YP_246576.1|_mpg_gene_product_Rickettsia_felis_ URRWXCal2
0i|91205205|ref|YP_537560.1|_mpg_gene_product_Rickettsia_bellii_ RML369-C
gi[378932863|gb|AFC71368.1|_3-methyladenine_DNA_glycosylase_Rickettsia_australis_str._Cutlack
gi|379023057|ref|YP_005299718.1|_unnamed_protein_product_Rickettsia_canadensis_str._CA410
99 1gi|157803909|ref| YP_001492458.1|_3-methyladenine_DNA_glycosylase_Rickettsia_canadensis_str._McKiel
0i|51473545|ref|YP_067302.1|_3-methyladenine_DNA_glycosylase_Rickettsia_typhi_str._Wilmington
0i|15604219|reflNP_220734.1|_3-methyladenine_DNA_glycosylase_Rickettsia_prowazekii_str._Madrid_E
s CAHE_0603_putative_3-methyladenine_DNA_glycosylase_Cardinium_hertigii_cEperl
100 0i|189184489|ref|YP_001938274.1|_3-methyladenine_DNA_glycosylase_Orientia_tsutsugamushi_str._lkeda
100 — ¢i|148285171ref|YP_001249261.1|_3-methyladenine_DNA_glycosylase_Orientia_tsutsugamushi_str._Boryong
0i|196018752|ref|XP_002118863.1|_hypothetical_protein TRIADDRAFT_34875_Trichoplax_adhaerens
98 [~ 0i[238898433|ref|YP_002924114.1|_3-methyladenine_DNA_glycosylase_Candidatus_Hamiltonella_defensa_5AT_(Acyrthosiphon_pisum)
a i[238898260|ref|YP_002923941.1|_3-methyladenine_DNA_glycosylase_Candidatus_Hamiltonella_defensa_S5AT_(Acyrthosiphon_pisum)

100

@
=3

% gi|70724854|ref|YP_257064.1|_3-methyladenine_DNA_glycosylase_Sodalis_glossinidius
% 0i[320541219|ref|ZP_08040557.1|_putative_3-methyladenine_DNA_glycosylase_partial_Serratia_symbiotica_str._Tucson
% —— i|284008758|emb|CBA75475.1]_DNA-3-methyladenine_glycosylase_Arsenophonus_nasoniae
0i[315122883ref| YP_004063372.1|_3-methyladenine_DNA_glycosylase_Candidatus_Liberibacter_solanacearum_CLso-ZC1
551 i[58617473|ref|YP_196672.1|_3-methyladenine_DNA_glycosylase_Ehrlichia_ruminantium_str._Gardel
100 Fgi|57239444|ref|YP_180580.1|_3»methyladenine_DNA_gchosylase_EhrIichia_ruminamium_str._WeIgevonden
63 9 gi[20137403|sp|Q93FQ6.1|3MGH_EHRRU_RecName:_Full_Putative_3-methyladenine_DNA_glycosylase
gi|73667364|ref|YP_303380.1|_3-methyladenine_DNA_glycosylase_Ehrlichia_canis_str._Jake
ﬂESS?GtheﬂYP_SO?OQS.1|_3-methy|adenine_DNA_gchosylase_EhrIichia_chaffeensis_slr._Arkansas
100 | gi|58584512|reflYP_198085.1|_3-methyladenine_DNA_glycosylase_Wolbachia_endosymbiont_strain_TRS_of_Brugia_malayi

80

gi|119361069|sp|Q5GT31.2]3MGH_WOLTR_RecName:_Full_Putative_3-methyladenine_DNA_glycosylase
741 0i|190571266|ref|YP_001975624.1|_3-methyladenine_DNA_glycosylase_Wolbachia_endosymbiont_of_Culex_quinquefasciatus_Pel
0i|213018662|ref|ZP_03334470.1|_DNA-3-methyladenine_glycosylase_Wolbachia_endosymbiont_of_Culex_quinquefasciatus_JHB
0i|353328204|ref|ZP_08970531.1|_3-methyladenine_DNA_glycosylase_Wolbachia_endosymbiont_wVitB_of_Nasonia_vitripennis
99 0i|99035951|ref|ZP_01314996.1|_hypothetical_protein_Wendoof_01000157_Wolbachia_endosymbiont_of_Drosophila_willistoni_TSC*14030-0811.24
gil42520915|ref|NP_966830.1|_3-methyladenine_DNA_glycosylase_Wolbachia_endosymbiont_of_Drosophila_melanogaster
0i|58698307|ref|ZP_00373224.1|_DNA-3-methyladenine_glycosylase_Wolbachia_endosymbiont_of_Drosophila_ananassae
94 L gi|58696714|ref|ZP_00372261.1_DNA-3-methyladenine_glycosylase_Wolbachia_endosymbiont_of_Drosophila_simulans
gi|189502375|ref|YP_001958092.1|_3-methyladenine_DNA_glycosylase_Candidatus_Amoebophilus_asiaticus_5a2

99 0i|344923392|ref|ZP_08776853.1|_3-methyladenine_DNA_glycosylase_Candidatus_Odyssella_thessalonicensis_L13
0i|302036064|reflYP_003796386.1|_putative_3-methyladenine_DNA_glycosylase_Candidatus_Nitrospira_defluvii

100

64 0i[374852093|dbj|BAL55034.1|_3-methyladenine_DNA_glycosylase_uncultured_Acidobacteria_bacterium

gi[21243182|ref|NP_642764.1|_unnamed_protein_product_Xanthomonas_axonopodis_pv._citri_str._306

51 | 0i[337749842|ref| YP_004644004.1|_DNA-3-methyladenine_glycosylase_Paenibacillus_mucilaginosus_KNP414
100! gi[379722712|ref|YP_005314843.1|_unnamed_protein_product_Paenibacillus_mucilaginosus_3016

0.05



 gi|378935610|gb|AFC74111.1|_3-methyladenine_DNA_glycosylase_Rickettsia_montanensis_str._OSU_85-930

I gi|157964431|ref|YP_001499255.1|_3-methyladenine_DNA_glycosylase_Rickettsia_massiliaa_MTU5

0i|229586618|ref|YP_002845119.1|_mpg_gene_product_Rickettsia_africae_ESF-5

sl 0i|341583709|ref|YP_004764200.1|_unnamed_protein_product_Rickettsia_heilongjiangensis_054

0i|34580595|ref|ZP_00142075.1|_DNA-3-methyladenine_glycosidase_Rickettsia_sibirica_246

0i|378933749|gb|AFC72252.1|_3-methyladenine_DNA_glycosylase_Rickettsia_rhipicephali_str._3-7-female6-CWPP

™ gi[379714000|ref| YP_005302338.1|_unnamed_protein_product_Rickettsia_massiliae_str._AZT80

0i|374319184]ref|YP_005065683.1|_mpg_gene_product_Rickettsia_slovaca_13-B
0i[238651041|ref|YP_002916898.1|_3-methyladenine_DNA_glycosylase_Rickettsia_peacockii_str._Rustic
0i|157828351|ref|YP_001494593.1|_3-methyladenine_DNA_glycosylase_Rickettsia_rickettsii_str._Sheila_Smith

gi|378931084|gh|AFC69593.1|_3-methyladenine_DNA_glycosylase_Candidatus_Rickettsia_amblyommii_str._GAT-30V

0i[239947497|ref|ZP_04699250.1|_3-methyladenine_DNA_glycosylase_Rickettsia_endosymbiont_of_Ixodes_scapularis

56 | | gi|67458952|ref|YP_246576.1|_mpg_gene_product_Rickettsia_felis URRWXCal2

0i|91205205]|ref| YP_537560.1]_mpg_gene_product_Rickettsia_bellii RML369-C

0i[378932863|gb|AFC71368.1|_3-methyladenine_DNA_glycosylase_Rickettsia_australis_str._Cutlack

gi[379023057|ref| YP_005299718.1|_unnamed_protein_product_Rickettsia_canadensis_str._CA410

99 1gi|157803909|ref| YP_001492458.1|_3-methyladenine_DNA_glycosylase_Rickettsia_canadensis_str._McKiel
gi|51473545|ref|YP_067302.1|_3-methyladenine_DNA_glycosylase_Rickettsia_typhi_str._Wilmington

0i|15604219|ref|INP_220734.1|_3-methyladenine_DNA_glycosylase_Rickettsia_prowazekii_str._Madrid_E

CAHE_0603_putative_3-methyladenine_DNA_glycosylase_Cardinium_hertigii_cEperl
100 0i|189184489|ref|YP_001938274.1|_3-methyladenine_DNA_glycosylase_Orientia_tsutsugamushi_str._lkeda
- 98 L gi|148285171|ref|YP_001249261.1|_3-methyladenine_DNA_glycosylase_Orientia_tsutsugamushi_str._Boryong

64

48

53

63

100

41

80

gi|196018752|ref|XP_002118863.1|_hypothetical_protein_ TRIADDRAFT_34875_Trichoplax_adhaerens
86 |0i[58617473|ref|YP_196672.1|_3-methyladenine_DNA_glycosylase_Ehrlichia_ruminantium_str._Gardel
gi[57239444]ref|YP_180580.1|_3-methyladenine_DNA_glycosylase_Ehrlichia_ruminantium_str._Welgevonden
0i[20137403|sp|Q93FQ6.1|3MGH_EHRRU_RecName:_Full_Putative_3-methyladenine_DNA_glycosylase
gi|73667364|ref|YP_303380.1|_3-methyladenine_DNA_glycosylase_Ehrlichia_canis_str._Jake
0i|88657612|ref|YP_507098.1|_3-methyladenine_DNA_glycosylase_Ehrlichia_chaffeensis_str._Arkansas

74 0i|284008758|emb|CBA75475.1|_DNA-3-methyladenine_glycosylase_Arsenophonus_nasoniae
gi|320541219|ref|ZP_08040557.1|_putative_3-methyladenine_DNA_glycosylase_partial_Serratia_symbiotica_str._Tucson
0i[70724854|ref| YP_257064.1|_3-methyladenine_DNA_glycosylase_Sodalis_glossinidius
i|238898433|ref|YP_002924114.1|_3-methyladenine_DNA_glycosylase_Candidatus_Hamiltonella_defensa_S5AT_(Acyrthosiphon_pisum)

99

53 L

75
7
89

0i[238898260|ref| YP_002923941.1|_3-methyladenine_DNA_glycosylase_Candidatus_Hamiltonella_defensa_5AT_(Acyrthosiphon_pisum)
——0i[315122883|ref| YP_004063372.1|_3-methyladenine_DNA_glycosylase_Candidatus_Liberibacter_solanacearum_CLso-ZC1
B 98 | 9i|58584512|ref|YP_198085.1|_3-methyladenine_DNA_glycosylase_Wolbachia_endosymbiont_strain_TRS_of_Brugia_malayi

“® 0i[119361069|sp|Q5GT31.2]3MGH_WOLTR_RecName:_Full_Putative_3-methyladenine_DNA_glycosylase
gi|353328204|ref|ZP_08970531.1|_3-methyladenine_DNA_glycosylase_Wolbachia_endosymbiont_wVitB_of_Nasonia_vitripennis
0i[213018662|ref|ZP_03334470.1|_DNA-3-methyladenine_glycosylase_Wolbachia_endosymbiont_of_Culex_quinquefasciatus_JHB
gi|190571266|ref|YP_001975624.1|_3-methyladenine_DNA_glycosylase_Wolbachia_endosymbiont_of_Culex_quinquefasciatus_Pel
90 99 999035951 |ref|ZP_01314996.1|_hypothetical_protein_Wendoof_01000157_Wolbachia_endosymbiont_of_Drosophila_willistoni_TSC*14030-0811.24
gil42520915|reflNP_966830.1|_3-methyladenine_DNA_glycosylase_Wolbachia_endosymbiont_of_Drosophila_melanogaster
gi|58698307|ref|ZP_00373224.1|_DNA-3-methyladenine_glycosylase_Wolbachia_endosymbiont_of_Drosophila_ananassae
96 14i|58696714|ref|ZP_00372261.1|_DNA-3-methyladenine_glycosylase_Wolbachia_endosymbiont_of_Drosophila_simulans

{ 0i|189502375|ref|YP_001958092.1|_3-methyladenine_DNA_glycosylase_Candidatus_Amoebophilus_asiaticus_5a2

0i|344923392|ref|ZP_08776853.1|_3-methyladenine_DNA_glycosylase_Candidatus_Odyssella_thessalonicensis_L13

67 0i|302036064|ref|YP_003796386.1|_putative_3-methyladenine_ DNA_glycosylase_Candidatus_Nitrospira_defluvii

0i|374852093|dbj|BAL55034.1|_3-methyladenine_DNA_glycosylase_uncultured_Acidobacteria_bacterium

46 0i21243182|ref|NP_642764.1|_unnamed_protein_product_Xanthomonas_axonopodis_pv._citri_str._306
86 |9il337749842]ref| YP_004644004.1|_DNA-3-methyladenine_glycosylase_Paenibacillus_mucilaginosus_KNP414
100 gi|379722712|ref|YP_005314843.1|_unnamed_protein_product_Paenibacillus_mucilaginosus_3016
—

gi|15892403|ref|NP_360117.1|_3-methyladenine_DNA_glycosylase_Rickettsia_conorii_str._Malish_7 CAH E 0603 M L



CAHE_0604 NJ

45Lgi|157828620|ref|YP_001494862.1|_hyp0theticaI_protein_AlG_0424O_Rickettsia_rickettsii_str._SheiIa_Smith

100 | 4i|165933338]ref|YP_001650127.1|_hypothetical_protein_Rrlowa_0893_Rickettsia_rickettsii_str._lowa
59 gi[379018960|ref|YP_005295194.1|_unnamed_protein_product_Rickettsia_rickettsii_str._Hlp*2
82 gi|157803720|ref|YP_001492269.1|_hypothetical_protein_AL1E_02700_Rickettsia_canadensis_str._McKiel
> CAHE_0604_conserved_membrane_protein_of_unknown_function_Cardinium_hertigii_cEperl
0i|189183733|ref|YP_001937518.1|_hypothetical_protein_OTT_0826_Orientia_tsutsugamushi_str._lkeda
% 100 [gi|353327773|ref|ZP_08970100.1|_hypothetica|_pr0tein_WendWON_00856_WOIbachia_endosymbiont_WVitB_of_Nasonia_vitripennis
0i|190570671|ref|YP_001975029.1|_hypothetical_protein_WPa_0221_Wolbachia_endosymbiont_of_Culex_quinquefasciatus_Pel
. 85 01|225630602|ref|YP_002727393.1|_hypothetical_protein_WRi_008730_Wolbachia_sp._wRi
gi|58696749|ref|ZP_00372290.1|_Uncharacterized_ACR_YhhQ_family_COG1738_family_Wolbachia_endosymbiont_of Drosophila_simulans
95 | gi|42520739|ref|[NP_966654.1|_hypothetical_protein_WD0914 Wolbachia_endosymbiont_of Drosophila_melanogaster
711 gi|99035984|ref|ZP_01315027.1|_hypothetical_protein_Wendoof_01000139_Wolbachia_endosymbiont_of_Drosophila_willistoni_TSC*14030-0811.24
0i|194747675|ref|XP_001956277.1|_GF24675_Drosophila_ananassae
0i|154286776|ref|XP_001544183.1|_conserved_hypothetical_protein_Ajellomyces_capsulatus_ NAm1
P

0.2



CAHE_0604 ML

gi|157828620|ref|YP_001494862.1|_hypothetical_protein_A1G_04240_Rickettsia_rickettsii_str._Sheila_Smith
99
44 0i|165933338|ref|YP_001650127.1|_hypothetical_protein_Rrlowa_0893_Rickettsia_rickettsii_str._lowa

53 gi[379018960|ref|YP_005295194.1| unnamed_protein_product_Rickettsia_rickettsii_str._HIp*2
59 CAHE_0604_conserved_membrane_protein_of_unknown_function_Cardinium_hertigii_cEperl
6 [ ﬂnOheﬂYﬂoomgz%g.1Lhypothetical_protein_AlE_02700_Rickettsia_canadensis_str._McKieI
0i|194747675|reflXP_001956277.1|_GF24675_Drosophila_ananassae
0i[189183733|ref|YP_001937518.1|_hypothetical_protein_OTT_0826_Orientia_tsutsugamushi_str._Ikeda
97 | 0i[353327773|ref|ZP_08970100.1|_hypothetical_protein_WendwoN_00856_Wolbachia_endosymbiont_wVitB_of_Nasonia_vitripennis
0i|190570671|reflYP_001975029.1|_hypothetical_protein_WPa_0221_Wolbachia_endosymbiont_of_Culex_quinquefasciatus_Pel
s 69| 0i[225630602|ref|YP_002727393.1|_hypothetical_protein_WRi_008730_Wolbachia_sp._wRi
0i[58696749|ref|ZP_00372290.1|_Uncharacterized_ ACR_YhhQ_family_COG1738_family_Wolbachia_endosymbiont_of Drosophila_simulans
43 | gi|42520739|ref|[NP_966654.1| hypothetical_protein_WD0914_Wolbachia_endosymbiont_of Drosophila_melanogaster
61'gi|99035984|ref|ZP_01315027.1|_hypothetical_protein_Wendoof_01000139_Wolbachia_endosymbiont_of Drosophila_willistoni_TSC*14030-0811.24
0i|154286776|refXP_001544183.1|_conserved_hypothetical_protein_Ajellomyces_capsulatus_NAm1
—

0.2



0i|302189123|ref|ZP_07265796.1|_lysine_exporter_protein_LysE/YggA_Pseudomonas_syringae_pv._syringae_642
7 CAHE_0605 NJ

‘ 0i|330951059|gb|EGH51319.1|_lysine_exporter_protein_LysE/YggA_Pseudomonas_syringae_Cit_7
0i|66044242|ref|YP_234083.1|_unnamed_protein_product_Pseudomonas_syringae_pv._syringae_B728a
0i[289678353|ref|ZP_06499243.1|_lysine_exporter_protein_LysE/YggA_Pseudomonas_syringae_pv._syringae_FF5
0i[330975614|gb|EGH75680.1|_lysine_exporter_protein_LysE/YggA_Pseudomonas_syringae_pv._aptata_str._DSM_50252
0i|289626200|ref|ZP_06459154.1|_amino_acid_transporter_LysE_Pseudomonas_syringae_pv._aesculi_str._NCPPB_3681

=

8

al

gi[71733756|ref|YP_273309.1|_unnamed_protein_product_Pseudomonas_syringae_pv._phaseolicola_1448A
0(/91]1320325730|gb|EFW81791.1|_amino_acid_transporter_LysE_Pseudomonas_syringae_pv._glycinea_str._B076

f7' gi|330881586|gb|EGH15735.1|_amino_acid_transporter_LysE_Pseudomonas_syringae_pv._glycinea_str._race_4

2 gi[330964994|gb|[EGH65254.1|_transporter_LysE_family_protein_Pseudomonas_syringae_pv._actinidiae_str._M302091
gi|330873246|gb|[EGH07395.1|_transporter_LysE_family_protein_Pseudomonas_syringae_pv._morsprunorum_str._M302280PT
gi[213967187|ref|ZP_03395336.1|_transporter_LysE_family_Pseudomonas_syringae_pv._tomato_T1

3l 0i[28868362|ref|NP_790981.1|_unnamed_protein_product_Pseudomonas_syringae_pv._tomato_str._DC3000

— gi[237799769|ref|ZP_04588230.1|_transporter_LysE_family_protein_Pseudomonas_syringae_pv._oryzae_str._1_6

100
96 [ 0i[378948899|ref|YP_005206387.1|_unnamed_protein_product_Pseudomonas_fluorescens_F113
gi[330807575|ref|YP_004352037.1|_transport-related_LysE_family_membrane_protein_Pseudomonas_brassicacearum_subsp._brassicacearum_NFM421
gi|77460931|ref|YP_350438.1|_unnamed_protein_product_Pseudomonas_fluorescens_Pf0-1
gi|70732437|ref|YP_262199.1|_unnamed_protein_product_Pseudomonas_fluorescens_Pf-5

0i[312959034|ref|ZP_07773553.1|_transporter_LysE_family_Pseudomonas_fluorescens_WH6

100 74 - gi|229588464|ref| YP_002870583.1|_putative_transporter-like_LysE_family_membrane_protein_Pseudomonas_fluorescens_SBW25

gi|374703565|ref|ZP_09710435.1|_lysine_exporter_protein_LysE/YggA_Pseudomonas_sp._S9
gi|379067120|gb|EHY79863.1|_amino_acid_transporter_LysE_Pseudomonas_stutzeri ATCC_14405__ CCUG_16156

70
0i|146281502|ref|YP_001171655.1|_amino_acid_transporter_LysE_Pseudomonas_stutzeri_A1501

100
99 | 0i[339493097|ref| YP_004713390.1|_amino_acid_transporter_LysE_Pseudomonas_stutzeri ATCC_17588__ LMG_11199
70'9i|327479679|gb| AEA82989.1|_amino_acid_transporter_LysE_Pseudomonas_stutzeri DSM_4166
gi|120556395|ref|YP_960746.1|_lysine_exporter_protein_LysE/YggA_Marinobacter_aquaeolei_VT8
0i|256821570|ref|YP_003145533.1|_unnamed_protein_product_Kangiella_koreensis_DSM_16069
0i|90578083|ref|ZP_01233894.1|_hypothetical_protein_VAS14_13569_Vibrio_angustum_S14
0i|83648184|ref|YP_436619.1|_putative_threonine_efflux_protein_Hahella_chejuensis_KCTC_2396

75
495‘_? 0i|331005639|ref|ZP_08329008.1|_L-lysine_permease_gamma_proteobacterium_IMCC1989
87
99 gi|51246146|ref|YP_066030.1|_hypothetical_protein_DP2294_Desulfotalea_psychrophila_LSv54

100 [~ 9i[299530996|ref|ZP_07044409.1|_Lysine_exporter_protein_(LYSE/YGGA)_Comamonas_testosteroni_S44
0i[371453198|gb|[EHN66218.1|_lysine_exporter_(LYSE/YGGA)_Comamonas_testosteroni_ ATCC_11996
0i|221066901|ref|ZP_03543006.1|_Lysine_exporter_protein_(LYSE/YGGA)_Comamonas_testosteroni_KF-1

0i|70731924|ref| YP_261666.1|_unnamed_protein_product_Pseudomonas_fluorescens_Pf-5
0i[293396669|ref|ZP_06640945.1|_LysE_family_transporter_Serratia_odorifera_ DSM_4582
gi|270261256|ref|ZP_06189529.1|_lysine_exporter_protein_LysE/YggA_Serratia_odorifera_4Rx13
0i[307945615|ref|ZP_07660951.1|_amino_acid_transporter_LysE_Roseibium_sp._TrichSKD4
gi[352105065|ref|ZP_08960658.1|_putative_amino_acid_efflux_protein-LysE_family_Halomonas_sp._HAL1

gi|78060582|ref|YP_367157.1|_lysine_exporter_protein_LysE/YggA_Burkholderia_sp._383

98
0i|254250489|ref|ZP_04943808.1|_hypothetical_protein_ BCPG_05384_Burkholderia_cenocepacia_PC184

88

gi[171320967|ref|ZP_02909958.1|_Lysine_exporter_protein_(LYSE/YGGA)_Burkholderia_ambifaria_MEX-5

100
gi|170702593)|ref|ZP_02893466.1|_Lysine_exporter_protein_(LYSE/YGGA)_Burkholderia_ambifaria_IOP40-10

99

52— gi[115360438|ref|YP_777575.1|_lysine_exporter_protein_LysE/YggA_Burkholderia_ambifaria_AMMD

44 gi|317046404|ref|YP_004114052.1|_homoserine/threonine_efflux_pump_Pantoea_sp._At-9b

ﬂEgi|308188865|ref|YP7003932996.1|7rhthgenefproductﬁPantoeaﬁvagansﬁCQ-l
gi|329297041|ref|ZP_08254377.1|_threonine_efflux_system_Plautia_stali_symbiont

gi|157368443|ref| YP_001476432.1|_threonine_efflux_system_Serratia_proteamaculans_568

100
100 | | 9i|270264267|ref|ZP_06192534.1|_threonine_efflux_system_Serratia_odorifera_4Rx13

96 1gi[333925047|ref|YP_004498626.1|_homoserine/threonine_efflux_pump_Serratia_sp._AS12
CAHE_0605_membrane_protein_of_unknown_function_Cardinium_hertigii_cEperl

0.1



597 i[330964994|gb|EGH65254.1|_transporter_LysE_family_protein_Pseudomonas_syringae_pv._actinidiae_str._M302091

76 | 9il330873246|gb|EGH07395.1]_transporter_LysE_family_protein_Pseudomonas_syringae_pv._morsprunorum_str._M302280PT C AH E O 6 O 5 M L
0i|213967187|ref|ZP_03395336.1|_transporter_LysE_family_Pseudomonas_syringae_pv._tomato_T1 _
0i[28868362|ref|NP_790981.1|_unnamed_protein_product_Pseudomonas_syringae_pv._tomato_str._DC3000

— gi|237799769|ref|ZP_04588230.1|_transporter_LysE_family_protein_Pseudomonas_syringae_pv._oryzae_str._1 6
i|289678353|ref|ZP_06499243.1|_lysine_exporter_protein_LysE/YggA_Pseudomonas_syringae_pv._syringae_FF5
gi[330975614|gb|[EGH75680.1|_lysine_exporter_protein_LysE/YggA_Pseudomonas_syringae_pv._aptata_str._DSM_50252

0i|302189123|refiZP_07265796.1|_lysine_exporter_protein_LysE/YggA_Pseudomonas_syringae_pv._syringae_642

-
1

3

0i|330951059|gb|EGH51319.1|_lysine_exporter_protein_LysE/YggA_Pseudomonas_syringae_Cit_7
0i|66044242|ref|YP_234083.1|_unnamed_protein_product_Pseudomonas_syringae_pv._syringae_B728a
gi[289626200|ref|ZP_06459154.1|_amino_acid_transporter_LysE_Pseudomonas_syringae_pv._aesculi_str._NCPPB_3681

gi|71733756|ref|YP_273309.1|_unnamed_protein_product_Pseudomonas_syringae_pv._phaseolicola_1448A
0i[320325730|gh|[EFW81791.1|_amino_acid_transporter_LysE_Pseudomonas_syringae_pv._glycinea_str._B076
711 ¢i|330881586|gb|EGH15735.1|_amino_acid_transporter_LysE_Pseudomonas_syringae_pv._glycinea_str._race_4

— 88

47 0i[312959034|ref|ZP_07773553.1|_transporter_LysE_family_Pseudomonas_fluorescens_WH6
0i|229588464|ref|YP_002870583.1|_putative_transporter-like_LysE_family_membrane_protein_Pseudomonas_fluorescens_SBW25

gi|70732437|ref|YP_262199.1|_unnamed_protein_product_Pseudomonas_fluorescens_Pf-5
ol 9il77460931|ref| YP_350438.1|_unnamed_protein_product_Pseudomonas_fluorescens_Pf0-1

o 40| [ 0i[378948899|ref| YP_005206387.1|_unnamed_protein_product_Pseudomonas_fluorescens_F113
89 19i|330807575|ref| YP_004352037.1|_transport-related_LysE_family_membrane_protein_Pseudomonas_brassicacearum_subsp._brassicacearum_NFM421

66

——gi[374703565|ref|ZP_09710435.1|_lysine_exporter_protein_LysE/YggA_Pseudomonas_sp._S9
gi|379067120|gh|EHY79863.1|_amino_acid_transporter_LysE_Pseudomonas_stutzeri_ ATCC_14405__ CCUG_16156

0i[339493097|ref|YP_004713390.1|_amino_acid_transporter_LysE_Pseudomonas_stutzeri ATCC_17588__ LMG_11199

99

99 gi|146281502|ref|YP_001171655.1|_amino_acid_transporter_LysE_Pseudomonas_stutzeri_A1501

0i|327479679|gb|AEA82989.1|_amino_acid_transporter_LysE_Pseudomonas_stutzeri_DSM_4166
gi|120556395|ref| YP_960746.1|_lysine_exporter_protein_LysE/YggA_Marinobacter_aquaeolei_VT8

61 0i[256821570|ref|YP_003145533.1|_unnamed_protein_product_Kangiella_koreensis_DSM_16069
i|331005639|refiZP_08329008.1|_L-lysine_permease_gamma_proteobacterium_IMCC1989

83

83 g

92 E 0i|51246146|ref|YP_066030.1|_hypothetical_protein_DP2294_Desulfotalea_psychrophila_LSv54
86 0i|83648184|ref| YP_436619.1|_putative_threonine_efflux_protein_Hahella_chejuensis_KCTC_2396
0i[90578083|ref|ZP_01233894.1|_hypothetical_protein_VAS14_13569_Vibrio_angustum_S14
100 [ 9i[299530996|ref|ZP_07044409.1|_Lysine_exporter_protein_(LYSE/YGGA)_Comamonas_testosteroni_S44
63 100 [ gi[371453198|gh|EHN66218.1|_lysine_exporter_(LYSE/YGGA)_Comamonas_testosteroni_ ATCC_11996
0i|221066901|ref|ZP_03543006.1|_Lysine_exporter_protein_(LYSE/YGGA)_Comamonas_testosteroni_KF-1

0i|307945615|refiZP_07660951.1|_amino_acid_transporter_LysE_Roseibium_sp._TrichSKD4
gi|70731924|ref|YP_261666.1|_unnamed_protein_product_Pseudomonas_fluorescens_Pf-5
0i|293396669|ref|ZP_06640945.1|_LysE_family_transporter_Serratia_odorifera_ DSM_4582

0i|270261256|ref|ZP_06189529.1|_lysine_exporter_protein_LysE/YggA_Serratia_odorifera_4Rx13
gi|352105065|ref|ZP_08960658.1|_putative_amino_acid_efflux_protein-LysE_family_Halomonas_sp._HAL1

19

81

57 |9i[78060582|reflYP_367157.1|_lysine_exporter_protein_LysE/YggA_Burkholderia_sp._383
0i|254250489|ref|ZP_04943808.1|_hypothetical_protein_BCPG_05384_Burkholderia_cenocepacia_PC184
gi|115360438|reflYP_777575.1|_lysine_exporter_protein_LysE/YggA_Burkholderia_ambifaria AMMD
0i|170702593|ref|ZP_02893466.1|_Lysine_exporter_protein_(LYSE/YGGA)_Burkholderia_ambifaria_IOP40-10
431 gi|171320967|ref|ZP_02909958.1|_Lysine_exporter_protein_(LYSE/YGGA)_Burkholderia_ambifaria_MEX-5

81

CAHE_0605_membrane_protein_of_unknown_function_Cardinium_hertigii_cEperl

68 — Qi|317046404ref|YP_004114052.1|_homoserine/threonine_efflux_pump_Pantoea_sp._At-9b

495‘:[ 0i[329297041|ref|zP_08254377.1|_threonine_efflux_system_Plautia_stali_symbiont
0i|308188865|ref|YP_003932996.1|_rhtC_gene_product_Pantoea_vagans_C9-1

0i|157368443|ref| YP_001476432.1|_threonine_efflux_system_Serratia_proteamaculans_568

100
E‘_{ 0i[270264267|ref|ZP_06192534.1|_threonine_efflux_system_Serratia_odorifera_4Rx13
82 14i|333925047|ref|YP_004498626.1|_homoserine/threonine_efflux_pump_Serratia_sp._AS12

0.2



541 gi[229587045|ref|YP_002845546.1|_valS_gene_product_Rickettsia_africae_ESF-5
gi[378936732|gh|AFC75232.1|_valyl-tRNA_synthetase_Rickettsia_parkeri_str._Portsmouth

81} gi|34581330|ref|ZP_00142810.1|_valyl-tRNA_synthetase_Rickettsia_sibirica_246 CA H E_O 6 O 8 N \]
0i|15892976|reflNP_360690.1|_valyl-tRNA_synthetase_Rickettsia_conorii_str._Malish_7
0i[374319642|ref|YP_005066141.1|_valS_gene_product_Rickettsia_slovaca_13-B
0i[238651004]ref|YP_002916860.1|_valyl-tRNA_synthetase_Rickettsia_peacockii_str._Rustic
0i[157828905|ref| YP_001495147.1|_valyl-tRNA_synthetase_Rickettsia_rickettsii_str._Sheila_Smith
gi[379712793|ref| YP_005301132.1|_valS_gene_product_Rickettsia_philipii_str._364D
gi|379019526|ref|YP_005295760.1|_valS_gene_product_Rickettsia_rickettsii_str._HIp*2
0i|350273816|ref|YP_004885129.1|_valS_gene_product_Rickettsia_japonica_YH
0i|341584238|ref|YP_004764729.1|_valS_gene_product_Rickettsia_heilongjiangensis_054
0i|378934914|gb|AFC73415.1|_valyl-tRNA_synthetase_Rickettsia_montanensis_str._OSU_85-930
gi[378931657|gb|AFC70166.1|_valyl-tRNA_synthetase_Candidatus_Rickettsia_amblyommii_str._GAT-30V
gi|378934276|gh|AFC72779.1|_valyl-tRNA_synthetase_Rickettsia_rhipicephali_str._3-7-female6-CWPP

= 92 | 9i|157964837|ref|YP_001499661.1|_valyl-tRNA_synthetase_Rickettsia_massiliae_MTU5
96! gi|379713509|ref|YP_005301847.1|_valS_gene_product_Rickettsia_massiliae_str._AZT80
s gi|67458621|ref|YP_246245.1|_valS_gene_product_Rickettsia_felis URRWXCal2

2 0i[378932373|gb|AFC70878.1|_valyl-tRNA_synthetase_Rickettsia_australis_str._Cutlack
100 L— gi|157826106|reflYP_001493826.1]_valS_gene_product_Rickettsia_akari_str._Hartford
[ 0i|157804074|ref|YP_001492623.1|_valyl-tRNA_synthetase_Rickettsia_canadensis_str._McKiel
100 * i|379023220|ref| YP_005299881.1|_valS_gene_product_Rickettsia_canadensis_str._CA410
100 gi|91205324|ref| YP_537679.1|_valS_gene_product_Rickettsia_bellii_RML369-C
100 ! gi|157826927|ref|YP_001495991.1|_valS_gene_product_Rickettsia_bellii_OSU_85-389
gi|15604530|ref[NP_221048.1|_valyl-tRNA_synthetase_Rickettsia_prowazekii_str._Madrid_E
9 100 — gi|51473867|ref|YP_067624.1_valyl-tRNA_synthetase_Rickettsia_typhi_str._Wilmington
CAHE_0608|valS_Valyl-tRNA_synthetase_Cardinium_hertigii_cEperl
[ 0i[189184301|ref|YP_001938086.1|_valyl-tRNA_synthetase_Orientia_tsutsugamushi_str._lkeda
100l 0i|148284148|ref|YP_001248238.1|_valyl-tRNA_synthetase_Orientia_tsutsugamushi_str._Boryong
100 0i|373450399|ref|ZP_09542405.1|_putative_Valyl-tRNA_synthetase_(valS)_Wolbachia_pipientis_wAIbB
90 74 gi|190570564|ref|YP_001974922.1|_valyl-tRNA_synthetase_Wolbachia_endosymbiont_of_Culex_quinquefasciatus_Pel
100 0i|225630101|ref|YP_002726892.1|_valyl-tRNA_synthetase_Wolbachia_sp._wRi
100 gi[225631226|ref|ZP_03787919.1|_valyl-tRNA_synthetase_Wolbachia_endosymbiont_of_Muscidifurax_uniraptor
—0i|58585043|ref|YP_198616.1|_valyl-tRNA_synthetase_Wolbachia_endosymbiont_strain_TRS_of_Brugia_malayi
100 | gi|57238808]ref|YP_179944.1|_valyl-tRNA_synthetase_Ehrlichia_ruminantium_str._Welgevonden
100 | 1 4i58578735ref|YP_196947.1|_valyl-tRNA_synthetase_Ehrlichia_ruminantium_str._Welgevonden
gi|58616795|ref|YP_195994.1|_valyl-tRNA_synthetase_Ehrlichia_ruminantium_str._Gardel
0i[73666721|ref|YP_302737.1|_valyl-tRNA_synthetase_Ehrlichia_canis_str._Jake
100 0i|88658365|ref|YP_506964.1|_valyl-tRNA_synthetase_Ehrlichia_chaffeensis_str._Arkansas
70 100 'gi|68171281|ref|ZP_00544682.1|_Aminoacyl-tRNA_synthetase_class_la_Ehrlichia_chaffeensis_str._Sapulpa
gi|88607102|ref|YP_505755.1|_valyl-tRNA_synthetase_Anaplasma_phagocytophilum_HZ
99 ﬁ gi|56417183|ref|YP_154257.1|_valyl-tRNA_synthetase_Anaplasma_marginale_str._St._Maries
74

99

100
100

gi|254995351|ref|ZP_05277541.1|_valyl-tRNA_synthetase_Anaplasma_marginale_str._Mississippi
100 | gi|269958424|ref|YP_003328211.1|_valyl-tRNA_synthetase_Anaplasma_centrale_str._Israel
909i[255003539|ref|ZP_05278503.1|_valyl-tRNA_synthetase_Anaplasma_marginale_str._Puerto_Rico
961gi|222475548|ref|YP_002563965.1|_valyl-tRNA_synthetase_Anaplasma_marginale_str._Florida
0i|83859968|ref|ZP_00953488.1|_valyl-tRNA_synthetase_Oceanicaulis_alexandrii_ HTCC2633
100 gi|282164212|ref|YP_003356597.1|_valyl-tRNA_synthetase_Methanocella_paludicola_SANAE
L gi[379320821|gb|AFC99773.1|_valyl-tRNA_synthetase_Methanocella_sp._HZ254
60 gi[162453410|ref|YP_001615777.1|_valS_gene_product_Sorangium_cellulosum_So_ce_56

100 0i[115374524|ref|ZP_01461805.1|_valyl-tRNA_synthetase_Stigmatella_aurantiaca_DW4/3-1

1001 gi|310817804|ref| YP_003950162.1|_valyl-tRNA_synthetase_Stigmatella_aurantiaca_DW4/3-1

0.1



40[ 0i|378936732|gb|AFC75232.1|_valyl-tRNA_synthetase_Rickettsia_parkeri_str._Portsmouth
0i[34581330|ref|ZP_00142810.1|_valyl-tRNA_synthetase_Rickettsia_sibirica_246

7 0i|229587045|ref|YP_002845546.1|_valS_gene_product_Rickettsia_africae_ESF-5 CAH E 0608 M L

gi|15892976|ref|NP_360690.1|_valyl-tRNA_synthetase_Rickettsia_conorii_str._Malish_7 -

2| 0i[374319642|ref| YP_005066141.1|_valS_gene_product_Rickettsia_slovaca_13-B

gi[238651004|ref| YP_002916860.1|_valyl-tRNA_synthetase_Rickettsia_peacockii_str._Rustic

gi|157828905|ref|YP_001495147.1|_valyl-tRNA_synthetase_Rickettsia_rickettsii_str._Sheila_Smith

0i[379712793]ref|YP_005301132.1|_valS_gene_product_Rickettsia_philipii_str._364D

gi[379019526|ref|YP_005295760.1|_valS_gene_product_Rickettsia_rickettsii_str._HIp*2

gi|350273816|ref|YP_004885129.1|_valS_gene_product_Rickettsia_japonica_YH

0i|341584238|ref|YP_004764729.1|_valS_gene_product_Rickettsia_heilongjiangensis_054

0i[378934914|gb|AFC73415.1|_valyl-tRNA_synthetase_Rickettsia_montanensis_str._OSU_85-930

I 0i|378931657|gb|AFC70166.1|_valyl-tRNA_synthetase_Candidatus_Rickettsia_amblyommii_str._GAT-30V

{(gi|378934276|gb|AFC72779.1|_va|y|—tRNA_synthetase_Rickettsia_rhipicephali_str._3-7-female6-CWPP

@

g 8

£

100

10

93| 0i|157964837|reflYP_001499661.1|_valyl-tRNA_synthetase_Rickettsia_massiliae_MTU5
96! gi|379713509)|ref|YP_005301847.1|_valS_gene_product_Rickettsia_massiliae_str._AZT80
gi|157804074|ref|YP_001492623.1|_valyl-tRNA_synthetase_Rickettsia_canadensis_str._McKiel
2 100 ! ¢i|379023220|ref| YP_005299881.1|_valS_gene_product_Rickettsia_canadensis_str._CA410
— gi|67458621|ref|YP_246245.1|_valS_gene_product_Rickettsia_felis_ URRWXCal2
2| 1 0i|15604530|reflNP_221048.1|_valyl-tRNA_synthetase_Rickettsia_prowazekii_str._Madrid_E
100 0i[51473867|ref| YP_067624.1|_valyl-tRNA_synthetase_Rickettsia_typhi_str._Wilmington
100 gi|378932373|gh|AFC70878.1|_valyl-tRNA_synthetase_Rickettsia_australis_str._Cutlack

100 - gi|157826106|ref| YP_001493826.1]_valS_gene_product_Rickettsia_akari_str._Hartford
100 0i|91205324|ref|YP_537679.1]_valS_gene_product_Rickettsia_bellii RML369-C

12

100 ! gi|157826927|reflYP_001495991.1|_valS_gene_product_Rickettsia_bellii_ OSU_85-389
CAHE_0608|valS_Valyl-tRNA_synthetase_Cardinium_hertigii_cEperl
[ 9i[189184301|ref|YP_001938086.1|_valyl-tRNA_synthetase_Orientia_tsutsugamushi_str._lkeda

100 L i[148284148|ref|YP_001248238.1|_valyl-tRNA_synthetase_Orientia_tsutsugamushi_str._Boryong
98 — gi[373450399|ref|ZP_09542405.1|_putative_Valyl-tRNA_synthetase_(valS)_Wolbachia_pipientis_wAIbB
44 0i|190570564]reflYP_001974922.1|_valyl-tRNA_synthetase_Wolbachia_endosymbiont_of_Culex_quinquefasciatus_Pel
gi[225630101|ref|YP_002726892.1|_valyl-tRNA_synthetase_Wolbachia_sp._wRi
100 — ¢i|225631226|ref|ZP_03787919.1|_valyl-tRNA_synthetase_Wolbachia_endosymbiont_of_Muscidifurax_uniraptor
0i|58585043|ref|YP_198616.1|_valyl-tRNA_synthetase_Wolbachia_endosymbiont_strain_TRS_of_Brugia_malayi

100

100 gi|58578735(ref|YP_196947.1|_valyl-tRNA_synthetase_Ehrlichia_ruminantium_str._Welgevonden

100 | gi[57238808|ref|YP_179944.1|_valyl-tRNA_synthetase_Ehrlichia_ruminantium_str._Welgevonden

100 0i|58616795|ref|YP_195994.1|_valyl-tRNA_synthetase_Ehrlichia_ruminantium_str._Gardel

0i|73666721|ref|YP_302737.1|_valyl-tRNA_synthetase_Ehrlichia_canis_str._Jake
W‘j{gi|88658365|ref1YP_506964.1|_va|y|-tRNA_synthetase_EhrIichia_chaffeensis_str._Arkansas
100 ' gj|68171281|ref|ZP_00544682.1]_Aminoacyl-tRNA_synthetase_class_la_Ehrlichia_chaffeensis_str._Sapulpa
0i|88607102|ref|YP_505755.1|_valyl-tRNA_synthetase_Anaplasma_phagocytophilum_HZ
0i[269958424|ref|YP_003328211.1|_valyl-tRNA_synthetase_Anaplasma_centrale_str._lsrael
19il56417183]ref|YP_154257.1|_valyl-tRNA_synthetase_Anaplasma_marginale_str._St._Maries
0i|254995351|ref|ZP_05277541.1|_valyl-tRNA_synthetase_Anaplasma_marginale_str._Mississippi

57| gi|255003539|ref|ZP_05278503.1|_valyl-tRNA_synthetase_Anaplasma_marginale_str._Puerto_Rico
811gi|222475548|ref|YP_002563965.1|_valyl-tRNA_synthetase_Anaplasma_marginale_str._Florida

100

100

0i|83859968|ref|ZP_00953488.1|_valyl-tRNA_synthetase_Oceanicaulis_alexandrii_ HTCC2633
100 —— 0i|282164212|ref|YP_003356597.1|_valyl-tRNA_synthetase_Methanocella_paludicola_SANAE
L gi|379320821|gb|AFC99773.1|_valyl-tRNA_synthetase_Methanocella_sp._HZ254

46 0i|162453410|reflYP_001615777.1|_valS_gene_product_Sorangium_cellulosum_So_ce_56

100 0i[115374524|ref|ZP_01461805.1|_valyl-tRNA_synthetase_Stigmatella_aurantiaca_DW4/3-1
100 'gi|310817804]ref|YP_003950162.1|_valyl-tRNA_synthetase_Stigmatella_aurantiaca_DW4/3-1

01



0i|168211593|ref|ZP_02637218.1|_MutT/nudix_family_protein_Clostridium_perfringens_B_str._ATCC_3626
0i|110801925|ref|YP_699875.1|_MutT/nudix_family_protein_Clostridium_perfringens_SM101
0i|110799904|reflYP_697311.1|_MutT/nudix_family_protein_Clostridium_perfringens_ATCC_13124 CA H E_O 6 1 8 N \]
0i[373223665|gb|[EHP46012.1|_hypothetical_protein. HMPREF9476_02671_Clostridium_perfringens_WAL-14572
0i|168207894|ref|ZP_02633899.1|_MutT/nudix_family_protein_Clostridium_perfringens_E_str._JGS1987
0i|182626429|ref|ZP_02954182.1|_MutT/nudix_family_protein_Clostridium_perfringens_D_str._JGS1721
49 49(|0i]118311603|ref|NP_563537.1|_MutT/nudix_family_protein_Clostridium_perfringens_str._13
56 gi|169343471|ref|ZP_02864471.1|_MutT/nudix_family_protein_Clostridium_perfringens_C_str._JGS1495
|: gi[228991026|ref|ZP_04150988.1|_MutT/nudix_Bacillus_pseudomycoides_DSM_12442
1 9 gi[229017332|ref|ZP_04174235.1]_MutT/nudix_Bacillus_cereus_AH1273
0i|116332881|ref|YP_794408.1|_ADP-ribose_pyrophosphatase_Lactobacillus_brevis_ ATCC_367
0i|294787599|ref|ZP_06752852.1|_MutT/NUDIX_family_protein_Parascardovia_denticolens_F0305
0i|374601405|refiZP_09674406.1|_NUDIX_hydrolase_Paenibacillus_dendritiformis_C454
gi[294509020|ref|YP_003565909.1|_hydrolase_NUDIX_family_Bacillus_megaterium_QM_B1551
gi|377574803|ref|ZP_09803818.1|_putative_hydrolase_Mobilicoccus_pelagius_NBRC_104925
0i|269129042|ref|YP_003302412.1|_NUDIX_hydrolase_Thermomonospora_curvata_DSM_43183
gi|365807521|gb|AEW95737.1|_hypothetical_protein_SCATT_33660_Streptomyces_cattleya_ DSM_46488
100 gi[294661570ref| YP_003580023.1|_NudE_nudix_hydrolase_Klebsiella_phage_KP15
gi|304373727|ref|YP_003858472.1|_NudE_nudix_hydrolase_Enterobacteria_phage_RB16
[ i[261408209|ref| YP_003244450.1|_NUDIX_hydrolase_Paenibacillus_sp._Y412MC10
1001 0i[329923048|ref|ZP_08278564.1|_hydrolase_NUDIX_family_Paenibacillus_sp._HGF5
gi|309776549|ref|ZP_07671529.1|_hydrolase_NUDIX_family_NudH_subfamily_Erysipelotrichaceae_bacterium_3_1_53
0i[339999706|ref|YP_004730589.1|_dATP_pyrophosphohydrolase_Salmonella_bongori_NCTC_12419

0 m 0i|89098306|ref|ZP_01171190.1|_NUDIX_domain_protein_Bacillus_sp._NRRL_B-14911
[ L‘j 0i[327190234|gb|EGE57335.1|_MutT_family_NTP_pyrophosphatase_Rhizobium_etli_CNPAF512
98 0i[242238416|ref|YP_002986597.1|_NUDIX_hydrolase_Dickeya_dadantii_Ech703

62 gi[302556607|reflZP_07308949.1|_MutT-family_protein_Streptomyces_griseoflavus_Tu4000
0i[345849403|ref|ZP_08802415.1|_putative_MutT-family_protein_Streptomyces_zinciresistens_K42
CAHE_0618_protein_of_unknown_function_Cardinium_hertigii_cEperl
0i|321471551|gb|EFX82523.1|_hypothetical_protein_ DAPPUDRAFT_316258_Daphnia_pulex
0i|162450588|ref|YP_001612955.1|_unnamed_protein_product_Sorangium_cellulosum_So_ce_56
0i[379648496|gb|EIA07099.1|_hypothetical_protein_HJ01_03564_Flavobacterium_frigoris_PS1
gi|87119244|ref|ZP_01075142.1|_MutT/nudix_family_protein_Marinomonas_sp._MED121
99 gi|157375851|reflYP_001474451.1|_unnamed_protein_product_Shewanella_sediminis_HAW-EB3
] 25 4:\342807919|gb\EGU43093.l\_hypothetical_protein_VISPS789_12975_Vibrio_splendidus_ATCC_33789
94 — gi[315127556|ref| Y P_004069559.1|_MutT/nudix_family_protein_Pseudoalteromonas_sp._SM9913
64 499[‘79i|359437447|reﬂZP709227511.1|7nudixﬁhydrolaseflj’seudoalteromonasﬁsp.iBSiZOSM
0i|359444764|ref|ZP_09234531.1|_nudix_hydrolase_1_Pseudoalteromonas_sp._BSi20439
97 10i|119468848|ref|ZP_01611873.1|_MutT/nudix_family_protein_Alteromonadales_bacterium_TW-7
0i|359449205|ref|ZP_09238703.1|_nudix_hydrolase_1_Pseudoalteromonas_sp._BSi20480
96 0i|359431507|ref|ZP_09221941.1|_nudix_hydrolase_1_Pseudoalteromonas_sp._BSi20652
74| 10i[359453355|ref|ZP_09242674.1|_nudix_hydrolase_1_Pseudoalteromonas_sp._BSi20495
96 1 9i[332535688|ref|ZP_08411444.1]_MutT/nudix_family_protein_Pseudoalteromonas_haloplanktis_ ANT/505

90 0i[37522341|ref|[NP_925718.1|_hypothetical_protein_glr2772_Gloeobacter_violaceus_PCC_7421
’—|:gi|153005430|ref|YP_001379755.1|_unnamed_prmein_pruduct_Anaerumyxubacter_sp._leOQ-S

33
40
49

51

2 100 i[373853922|ref|ZP_09596721.1| NUDIX_hydrolase_Opitutaceae_bacterium_TAV5
—L ! gi|374593699|ref|ZP_09666758.1|_NUDIX_hydrolase_Opitutaceae_bacterium_TAV1
6 i[284030377|ref|YP_003380308.1|_NUDIX_hydrolase_Kribbella_flavida_DSM_17836
452‘— 0i[333919477|ref|YP_004493058.1|_Exopolyphosphatase_Amycolicicoccus_subflavus_DQS3-9A1
0i|311745834]|refiZP_07719619.1|_hydrolase_NUDIX_family_Algoriphagus_sp._PR1
30

0i[225711630|gh|ACO11661.1|_Bis5-nucleosyl-tetraphosphatase_Caligus_rogercresseyi

—
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85 | 0i[359453355|ref|ZP_09242674.1|_nudix_hydrolase_1_Pseudoalteromonas_sp._BSi20495
0i|332535688|ref|ZP_08411444.1|_MutT/nudix_family_protein_Pseudoalteromonas_haloplanktis_ANT/505
0i[359431507|ref|ZP_09221941.1|_nudix_hydrolase_1_Pseudoalteromonas_sp._BSi20652 CAH E_O6 18 M L
0i[119468848|ref|ZP_01611873.1|_MutT/nudix_family_protein_Alteromonadales_bacterium_TW-7
851 gi|359449205|ref|ZP_09238703.1|_nudix_hydrolase_1_Pseudoalteromonas_sp._BSi20480
i|359444764|ref|ZP_09234531.1|_nudix_hydrolase_1_Pseudoalteromonas_sp._BSi20439
0i[315127556]ref|YP_004069559.1|_MutT/nudix_family_protein_Pseudoalteromonas_sp._SM9913
82 10i|359437447|reflZP_09227511.1|_nudix_hydrolase_1_Pseudoalteromonas_sp._BSi20311
2 { gi|157375851|ref|YP_001474451.1|_unnamed_protein_product_Shewanella_sediminis_HAW-EB3

9% i[342807919|gb|EGU43093.1|_hypothetical_protein_VISP3789_12975_Vibrio_splendidus_ATCC_33789
gi|87119244|ref|ZP_01075142.1|_MutT/nudix_family_protein_Marinomonas_sp._MED121
gi|162450588|ref|YP_001612955.1|_unnamed_protein_product_Sorangium_cellulosum_So_ce_56

61

52

0i[379648496|gb|EIA07099.1|_hypothetical_protein_HJ01_03564_Flavobacterium_frigoris_PS1
0i|302556607|ref|ZP_07308949.1|_MutT-family_protein_Streptomyces_griseoflavus_Tu4000
0i|345849403)ref|ZP_08802415.1|_putative_MutT-family_protein_Streptomyces_zinciresistens_K42

gi|321471551|gh|EFX82523.1|_hypothetical_protein_DAPPUDRAFT_316258_ Daphnia_pulex
100 | 9i[373853922|ref|ZP_09596721.1|_NUDIX_hydrolase_Opitutaceae_bacterium_TAV5

gi|374593699|ref|ZP_09666758.1|_NUDIX_hydrolase_Opitutaceae_bacterium_TAV1

0i|225711630|gh|ACO11661.1|_Bis5-nucleosyl-tetraphosphatase_Caligus_rogercresseyi

J'j gi[284030377|ref|YP_003380308.1|_NUDIX_hydrolase_Kribbella_flavida_DSM_17836

0i|333919477|ref|YP_004493058.1|_Exopolyphosphatase_Amycolicicoccus_subflavus_DQS3-9A1
1

0i[311745834|ref|ZP_07719619.1|_hydrolase_NUDIX_family_Algoriphagus_sp._PR1
25 |: gi|37522341|refiNP_925718.1|_hypothetical_protein_glr2772_Gloeobacter_violaceus_PCC_7421
82 gi|153005430|ref|YP_001379755.1|_unnamed_protein_product_Anaeromyxobacter_sp._Fw109-5

99 |0i|294661570|ref|YP_003580023.1|_NudE_nudix_hydrolase_Klebsiella_phage_KP15

0i|304373727|ref|YP_003858472.1|_NudE_nudix_hydrolase_Enterobacteria_phage_RB16
[ 0i|261408209|ref|YP_003244450.1|_NUDIX_hydrolase_Paenibacillus_sp._Y412MC10

100 - ¢i|329923048|ref|ZP_08278564.1|_hydrolase_NUDIX_family_Paenibacillus_sp._ HGF5
gi[309776549|reflZP_07671529.1|_hydrolase_ NUDIX_family_NudH_subfamily_Erysipelotrichaceae_bacterium_3_1_53

0i[339999706]ref|YP_004730589.1|_dATP_pyrophosphohydrolase_Salmonella_bongori_NCTC_12419
i[89098306]ref|ZP_01171190.1|_NUDIX_domain_protein_Bacillus_sp._NRRL_B-14911

0i[327190234|gh|EGE57335.1|_MutT_family_NTP_pyrophosphatase_Rhizobium_etli CNPAF512
82

gi|242238416|ref|YP_002986597.1|_NUDIX_hydrolase_Dickeya_dadantii_Ech703
CAHE_0618_protein_of_unknown_function_Cardinium_hertigii_cEperl

0i|294787599|ref|ZP_06752852.1|_MutT/NUDIX_family_protein_Parascardovia_denticolens_F0305
gi|377574803|ref|ZP_09803818.1|_putative_hydrolase_Mobilicoccus_pelagius_NBRC_104925
0 il;: gi|294509020|ref|YP_003565909.1|_hydrolase_NUDIX_family_Bacillus_megaterium_QM_B1551
16 0i|269129042|ref|YP_003302412.1|_NUDIX_hydrolase_Thermomonospora_curvata_DSM_43183
1 .

gi|374601405|ref|ZP_09674406.1|_NUDIX_hydrolase_Paenibacillus_dendritiformis_C454

r gi|228991026|ref|ZP_04150988.1|_MutT/nudix_Bacillus_pseudomycoides_DSM_12442
99 L gi[229017332|ref|ZP_04174235.1|_MutT/nudix_Bacillus_cereus_ AH1273

0i|365807521|gb|AEW95737.1|_hypothetical_protein_SCATT_33660_Streptomyces_cattleya_DSM_46488
0i|116332881|ref|YP_794408.1|_ADP-ribose_pyrophosphatase_Lactobacillus_brevis_ ATCC_367

gi|110799904|ref|YP_697311.1|_MutT/nudix_family_protein_Clostridium_perfringens_ATCC_13124

o

0i[168211593|ref|ZP_02637218.1|_MutT/nudix_family_protein_Clostridium_perfringens_B_str._ATCC_3626

0i|182626429|ref|ZP_02954182.1|_MutT/nudix_family_protein_Clostridium_perfringens_D_str._JGS1721

96 | 9il110801925(ref| YP_699875.1]_MutT/nudix_family_protein_Clostridium_perfringens_SM101
0i[373223665|gb|EHP46012.1|_hypothetical_protein_HMPREF9476_02671_Clostridium_perfringens_WAL-14572
0i|168207894|ref|ZP_02633899.1|_MutT/nudix_family_protein_Clostridium_perfringens_E_str._JGS1987

54 |10i|18311603|ref|[NP_563537.1|_MutT/nudix_family_protein_Clostridium_perfringens_str._13

63 1 gi|169343471|ref|ZP_02864471.1|_MutT/nudix_family_protein_Clostridium_perfringens_C_str._JGS1495

0.2



89 |0i[15902167|ref|[NP_357717.1]_MutT/nudix_family_protein_Streptococcus_pneumoniae_R6

39ﬁ 0i|116516444|ref|YP_815645.1|_unnamed_protein_product_Streptococcus_pneumoniae_D39 C A H E 06 1 9 N J
0i|353855519|gb|EHE35488.1|_mutT/nudix_family_protein_Streptococcus_pneumoniae_GA47373 —

71 gi|168492408|reflZP_02716551.1|_MutT/nudix_family_protein_Streptococcus_pneumoniae_CDC0288-04

0i|148992709)|ref|ZP_01822352.1|_tRNA_(5-methylaminomethyl-2-thiouridylate)-methyltransferase_Streptococcus_pneumoniae_SP9-BS68

0i[379555071|gh|EHZ20140.1|_mutT/nudix_family_protein_Streptococcus_pneumoniae_GA13224

I gi|148996543|reflZP_01824261.1|_tRNA_(5-methylaminomethyl-2-thiouridylate)-methyltransferase_Streptococcus_pneumoniae_SP11-BS70

I i|168487075|ref|ZP_02711583.1|_MutT/nudix_family_protein_Streptococcus_pneumoniae_CDC1087-00

0i|149010995|ref|ZP_01832300.1|_tRNA_(5-methylaminomethyl-2-thiouridylate)-methyltransferase_Streptococcus_pneumoniae_SP19-BS75

gi|379574375|gb|EHZ39318.1|_mutT/nudix_family_protein_Streptococcus_pneumoniae_GA19101

' | 9i|148983523|ref|ZP_01816842.1|_tRNA_(5-methylaminomethyl-2-thiouridylate)-methyltransferase_Streptococcus_pneumoniae_SP3-BS71

41 0i|148987861|ref|ZP_01819324.1|_tRNA_(5-methylaminomethyl-2-thiouridylate)-methyltransferase_Streptococcus_pneumoniae_SP6-BS73

0i[379595992|gb|EHZ60797.1|_mutT/nudix_family_protein_Streptococcus_pneumoniae_GA47210

% gi|182683092|ref|YP_001834839.1|_mutT/nudix_family_protein_Streptococcus_pneumoniae_CGSP14

0i|353751284|gh|EHD31916.1|_mutT/nudix_family_protein_Streptococcus_pneumoniae_GA47502
7 [Ei|168483770|reﬂZP_02708722.1|_MutT/nudi><_famiIy_protein_Streptococcus_pneumoniae_CDC1873-00

=
1S}

N

N}
=]

2

N

2| 9i[169832731|reflYP_001693655.1|_MutT/nudix_family_protein_Streptococcus_pneumoniae_Hungary19A-6
84 L gi|194396719|ref|YP_002036839.1|_NUDIX_family_hydrolase_Streptococcus_pneumoniae_G54
0i[343390891|gh|[EGV03470.1|_hydrolase_ NUDIX_family_Streptococcus_infantis_SK970
ﬂEgi|353802617\gb|EHD82909.1|_mutT/nudix_famiIy_protein_Streptococcus_pneumoniae_GA07643

B4 | 0i[342836896|gb|EGU71100.1|_hydrolase_ NUDIX_family_Streptococcus_mitis_SK569

50— gi|307705801|ref|ZP_07642644.1]_NUDIX_domain_protein_Streptococcus_mitis_SK597

— 0i|358465267|reflZP_09175217.1|_hydrolase_NUDIX_family_Streptococcus_sp._oral_taxon_058_str._F0407
w00l gi[322378090|ref|ZP_08052576.1|_MutT/NUDIX_family_protein_Streptococcus_sp._M334

o Egi|322375110|ref|ZP_08049624.1|_MutTINUDIX_famiIy_protein_Streptococcus_sp._0300

13 gi[307710240|ref|ZP_07646683.1|_NUDIX_domain_protein_Streptococcus_mitis_SK564

P1— gi[306828718|refizP_07461910.1|_MutT/NUDIX_family_protein_Streptococcus_mitis_ ATCC_6249
0i[331267204]ref|YP_004326834.1|_MutT/NUDIX_family_protein_Streptococcus_oralis_Uo5

2 w:[gi\293364412|ref|ZP_06611138. 1|_MutT/NUDIX_family_protein_Streptococcus_oralis_ ATCC_35037

100

21| —0i[334271139|gb|EGL89533.1|_hydrolase_NUDIX_family_Streptococcus_oralis_SK255
61 L gi|270291928|ref|ZP_06198143.1|_MutT/NUDIX_family_protein_Streptococcus_sp._M143
0i|353741385|gh|AER22392.1|_NUDIX_hydrolase_Streptococcus_suis_ST1
100 0i|223933689)|ref|ZP_03625665.1|_NUDIX_hydrolase_Streptococcus_suis_89/1591
100 'gi|330833757|ref|YP_004402582.1|_NUDIX_hydrolase_Streptococcus_suis_ST3

4,7 CAHE_0619_putative_NUDIX_hydrolase_MutT_Cardinium_hertigii_cEperl

50 0i|48478035|ref| YP_023741.1_MutT/NUCIiX_family_hydrolase_Picrophilus_torridus_DSM_9790
0i|51891768|ref|YP_074459.1|_Mut-like_protein_Symbiobacterium_thermophilum_IAM_14863
0i[255261357|ref|ZP_05340699.1|_nudix_hydrolase_Thalassiobium_sp._R2A62
0i|254453630|ref|ZP_05067067.1|_nudix_hydrolase_mutt_Octadecabacter_antarcticus_238
gi[260576469|ref|ZP_05844459.1|_NUDIX_hydrolase_Rhodobacter_sp._SW2
0i|126461493|ref|YP_001042607.1|_unnamed_protein_product_Rhodobacter_sphaeroides_ ATCC_17029
0i|221638414|ref|YP_002524676.1|_NUDIX_hydrolase_MutT_Rhodobacter_sphaeroides_ KD131
gi|77462559|ref|YP_352063.1|_unnamed_protein_product_Rhodobacter_sphaeroides_2.4.1
0i[332557444|ref|ZP_08411766.1|_NUDIX_hydrolase_MutT_Rhodobacter_sphaeroides_ WS8N
gi|89069032|ref|ZP_01156413.1|_NUDIX_hydrolase_MutT_Oceanicola_granulosus_HTCC2516
gi|126732365|reflZP_01748165.1|_NUDIX_hydrolase_MutT_Sagittula_stellata_E-37
0i|126725995|ref|ZP_01741837.1|_NUDIX_hydrolase_MutT_Rhodobacterales_bacterium_HTCC2150
0i|159045455|ref|YP_001534249.1|_hypothetical_protein_Dshi_2915_Dinoroseobacter_shibae_DFL_12
0i|260429153|ref|ZP_05783130.1|_nudix_hydrolase_mutt_Citreicella_sp._SE45
0i|114764523|ref|ZP_01443748.1|_NUDIX_hydrolase_MutT_Pelagibaca_bermudensis_HTCC2601

70

0.1



gi[15902167|ref|INP_357717.1|_MutT/nudix_family_protein_Streptococcus_pneumoniae_R6

18
gi|116516444|ref|YP_815645.1|_unnamed_protein_product_Streptococcus_pneumoniae_D39
0i|343390891|gb|EGV03470.1|_hydrolase_NUDIX_family_Streptococcus_infantis_SK970

3
0i|353855519|gb|EHE35488.1|_mutT/nudix_family_protein_Streptococcus_pneumoniae_GA47373
0i|168492408|ref|ZP_02716551.1|_MutT/nudix_family_protein_Streptococcus_pneumoniae_CDC0288-04

gi[379555071|gb|EHZ20140.1|_mutT/nudix_family_protein_Streptococcus_pneumoniae_GA13224
r 0i|148992709|ref|ZP_01822352.1|_tRNA_(5-methylaminomethyl-2-thiouridylate)-methyltransferase_Streptococcus_pneumoniae_SP9-BS68

0i148996543|ref|ZP_01824261.1|_tRNA_(5-methylaminomethyl-2-thiouridylate)-methyltransferase_Streptococcus_pneumoniae_SP11-BS70

gi|379574375|gb|EHZ39318.1|_mutT/nudix_family_protein_Streptococcus_pneumoniae_GA19101
16

0i|168487075|ref|ZP_02711583.1|_MutT/nudix_family_protein_Streptococcus_pneumoniae_CDC1087-00
0i|149010995|ref|ZP_01832300.1|_tRNA_(5-methylaminomethyl-2-thiouridylate)-methyltransferase_Streptococcus_pneumoniae_SP19-BS75

1 0i[148983523|ref|ZP_01816842.1|_tRNA_(5-methylaminomethyl-2-thiouridylate)-methyltransferase_Streptococcus_pneumoniae_SP3-BS71

0i[148987861|ref|ZP_01819324.1|_tRNA_(5-methylaminomethyl-2-thiouridylate)-methyltransferase_Streptococcus_pneumoniae_SP6-BS73
0i[379595992|gb|EHZ60797.1|_mutT/nudix_family_protein_Streptococcus_pneumoniae_GA47210
0i|168483770|ref|ZP_02708722.1|_MutT/nudix_family_protein_Streptococcus_pneumoniae_CDC1873-00
&gi\182683092|ref|YP_001834839.1\_mutTInudix_famiIy_protein_Streptococcus_pneumoniae_CGSP14
B & gi[353751284|gb|[EHD31916.1|_mutT/nudix_family_protein_Streptococcus_pneumoniae_GA47502
43 1 0i|169832731|ref| YP_001693655.1|_MutT/nudix_family_protein_Streptococcus_pneumoniae_Hungary19A-6

{ gi|194396719|ref|YP_002036839.1|_NUDIX_family_hydrolase_Streptococcus_pneumoniae_G54
43 1 [~ gi|307710240(ref|ZP_07646683.1|_NUDIX_domain_protein_Streptococcus_mitis_SK564
i {[ gi|306828718|reflZP_07461910.1|_MutT/NUDIX_family_protein_Streptococcus_mitis ATCC_6249
0i|322375110|ref|ZP_08049624.1|_MutT/NUDIX_family_protein_Streptococcus_sp._C300
— gi[322378090|ref|ZP_08052576.1|_MutT/NUDIX_family_protein_Streptococcus_sp._M334
[ 0i[331267204ref|YP_004326834.1|_MutT/NUDIX_family_protein_Streptococcus_oralis_U05
s gi|293364412|ref|ZP_06611138.1|_MutT/NUDIX_family_protein_Streptococcus_oralis_ ATCC_35037
gi|334271139|gb|EGL89533.1|_hydrolase_NUDIX_family_Streptococcus_oralis_SK255
8 L gi[270291928|ref|ZP_06198143.1|_MutT/NUDIX_family_protein_Streptococcus_sp._M143
- — 0i|358465267|reflZP_09175217.1|_hydrolase_NUDIX_family_Streptococcus_sp._oral_taxon_058_str._F0407
0i[353802617|gb|EHD82909.1|_mutT/nudix_family_protein_Streptococcus_pneumoniae_GA07643

o N

Ry
=

0i[342836896|gb|EGU71100.1|_hydrolase_NUDIX_family_Streptococcus_mitis_SK569

zg%
49 gi[307705801|reflZP_07642644.1|_NUDIX_domain_protein_Streptococcus_mitis_SK597
0i|353741385|gh|AER22392.1|_NUDIX_hydrolase_Streptococcus_suis_ST1

53
100 | 9i223933689|ref|ZP_03625665.1|_NUDIX_hydrolase_Streptococcus_suis_89/1591
96 1 9i|330833757|ref| YP_004402582.1|_NUDIX_hydrolase_Streptococcus_suis_ST3

CAHE_0619_putative_NUDIX_hydrolase_MutT_Cardinium_hertigii_cEperl
i|48478035|ref| YP_023741.1|_MutT/NUCIiX_family_hydrolase_Picrophilus_torridus_DSM_9790
gi[51891768|ref|YP_074459.1|_Mut-like_protein_Symbiobacterium_thermophilum_IAM_14863

0i|126461493|ref|YP_001042607.1|_unnamed_protein_product_Rhodobacter_sphaeroides_ ATCC_17029
84 |gi[221638414]ref|YP_002524676.1|_NUDIX_hydrolase_MutT_Rhodobacter_sphaeroides_KD131
gi|77462559|ref|YP_352063.1|_unnamed_protein_product_Rhodobacter_sphaeroides_2.4.1
0i|332557444|ref|ZP_08411766.1|_NUDIX_hydrolase_MutT_Rhodobacter_sphaeroides_ WS8N

73 — 0i[260429153|ref|ZP_05783130.1|_nudix_hydrolase_mutt_Citreicella_sp._SE45
Ztll—& 0i|114764523|ref|ZP_01443748.1|_NUDIX_hydrolase_MutT_Pelagibaca_bermudensis_HTCC2601
1o gi|126732365|ref|ZP_01748165.1|_NUDIX_hydrolase_MutT_Sagittula_stellata_E-37

0i|260576469|ref|ZP_05844459.1|_NUDIX_hydrolase_Rhodobacter_sp._SW2

gi|159045455|ref|YP_001534249.1|_hypothetical_protein_Dshi_2915_Dinoroseobacter_shibae_DFL_12
0i|126725995|ref|ZP_01741837.1|_NUDIX_hydrolase_MutT_Rhodobacterales_bacterium_HTCC2150

83

0i|89069032|ref|ZP_01156413.1|_NUDIX_hydrolase_MutT_Oceanicola_granulosus_HTCC2516
0i|255261357|ref|ZP_05340699.1|_nudix_hydrolase_Thalassiobium_sp._R2A62
0i|254453630|ref|ZP_05067067.1|_nudix_hydrolase_mutt_Octadecabacter_antarcticus_238

0.2



99

48

—
S—

100 [ gi|315636719|ref|ZP_07891949.1|_deoxyribonuclease_IV_(phage-T(4)-induced)_Arcobacter_butzleri_J2
gi|157738420|ref|YP_001491104.1|_endonuclease_IV_Arcobacter_butzleri_RM4018
0i[345473148|dbj|BAK74598.1|_endonuclease_IV_Arcobacter_sp._L
0i|296274513)|ref|YP_003657144.1|_unnamed_protein_product_Arcobacter_nitrofigilis_DSM_7299
0i|254456770|ref|ZP_05070198.1|_endonuclease_IVV_Campylobacterales_bacterium_GD_1
gi[78778029|ref|YP_394344.1|_endonuclease_IV_Sulfurimonas_denitrificans_DSM_1251
gi|307721754|ref|YP_003892894.1|_endonuclease_IV_Sulfurimonas_autotrophica_DSM_16294
gi[319957747|ref|YP_004169010.1|_endonuclease_iv_Nitratifractor_salsuginis_DSM_16511
0i|152993825|ref| YP_001359546.1|_endonuclease_IV_Sulfurovum_sp._NBC37-1
gi|152990035|ref|YP_001355757.1|_endonuclease_IV_Nitratiruptor_sp._SB155-2
gi[224372936|ref|YP_002607308.1|_apurinic/apyrimidinic_endonuclease_Nautilia_profundicola_ AmH
[~ 9i[172048403|sp|A8Z6D9.1|END4_CAMC1_RecName:_Full_Probable_endonuclease_4_AltName:_Full_Endodeoxyribonuclease_IV_AltName:_Full_Endonuclease_IV/

24

13

100l gi[365154322|refiZP_09350755.1|_apurinic_endonuclease_(APN1)_Campylobacter_sp._10_1_50
0i|194337300|ref|YP_002019094.1|_endonuclease_IV_Pelodictyon_phaeoclathratiforme_BU-1
0i|78188506|ref| YP_378844.1|_endonuclease_IV_Chlorobium_chlorochromatii_CaD3
0i|145219294|ref|YP_001130003.1|_endonuclease_IV_Chlorobium_phaeovibrioides_DSM_265
0i|194334509|ref|YP_002016369.1|_endonuclease_IV_Prosthecochloris_aestuarii_ DSM_271
gi[127512016]ref|YP_001093213.1|_unnamed_protein_product_Shewanella_loihica_PV-4
0i[212636490|ref|YP_002313015.1|_unnamed_protein_product_Shewanella_piezotolerans_WP3

100 - 0i[218260201|reflZP_03475594.1|_hypothetical_protein_PRABACTJOHN_01255_Parabacteroides_johnsonii_DSM_18315
0i|154492725|ref|ZP_02032351.1|_hypothetical_protein_PARMER_02362_Parabacteroides_merdae_ ATCC_43184
0i[365122617|reflZP_09339518.1|_apurinic_endonuclease_(APN1)_Tannerella_sp._6_1_58FAA_CT1
0i|334364561|ref|ZP_08513546.1|_endonuclease_4_Alistipes_sp._HGB5
0i|90416180|ref|ZP_01224112.1|_endonuclease_IV_marine_gamma_proteobacterium_HTCC2207
0i|345878427|ref|ZP_08830141.1|_sensor_protein_fixL_endosymbiont_of_Riftia_pachyptila_(vent_Ph05)
100 * gi|345864402|ref|ZP_08816603.1|_endonuclease_4_endosymbiont_of_Tevnia_jerichonana_(vent_Tica)

74

0i|327399043|ref|YP_004339912.1|_endonuclease_4_Hippea_maritima_DSM_10411

i1325295606|ref|YP_004282120.1|_endonuclease_4_Desulfurobacterium_thermolithotrophum_DSM_11699

———

99

100 0i[121998447|ref|YP_001003234.1|_endonuclease_IV_Halorhodospira_halophila_SL1

gi|319789080|reflYP_004150713.1|_apurinic_endonuclease_Apnl_Thermovibrio_ammonificans_HB-1
0i|260893586|ref| YP_003239683.1|_apurinic_endonuclease_Apnl_Ammonifex_degensii_KC4

0i[114320888|ref| YP_742571.1|_endonuclease_IV_Alkalilimnicola_ehrlichii_ MLHE-1

CAHE_0648|nfo_putative_endonuclease_4_Cardinium_hertigii_cEperl
0i[338733818|ref| YP_004672291.1|_putative_endonuclease_4_Simkania_negevensis_Z
100 [ 0i[282890092|ref|ZP_06298624.1|_hypothetical_protein_pah_c0120019_Parachlamydia_acanthamoebae_str._Halls_coccus

0i|338175135|ref| YP_004651945.1|_nfo_gene_product_Parachlamydia_acanthamoebae_UV-7

0i|46445979|ref|YP_007344.1|_nfo_gene_product_Candidatus_Protochlamydia_amoebophila_ UWE25
0i[297621784]ref|YP_003709921.1|_Endonuclease_IV_Waddlia_chondrophila_WSU_86-1044

96 |0i|313847568|emb|CBY16556.1|_putative_endonuclease_I\VV_Chlamydophila_psittaci_RD1

99 | 'gi[329942330|ref|ZP_08291140.1|_apurinic_endonuclease_family_protein_Chlamydophila_psittaci_Call0

0i62184659|ref| YP_219444.1|_unnamed_protein_product_Chlamydophila_abortus_S26/3

99 14i|333409809|gh|EGK68796.1|_putative_endonuclease_IV_Chlamydophila_abortus_LLG
0i[29839781|ref|NP_828887.1|_nfo_gene_product_Chlamydophila_caviae_GPIC
0i[89898801|ref|YP_515911.1|_endonuclease_IV_Chlamydophila_felis_Fe/C-56

100

100

100 1 9i|15618642|refINP_224928.1|_endonuclease_IV_Chlamydophila_pneumoniae_CWL029

46| T 0i[330444035|ref| YP_004377021.1|_DNA-(Apurinic_or_apyrimidinic_site)_lyase_Chlamydophila_pecorum_E58
56 gi|15835527|reflNP_297286.1|_endonuclease_IV_Chlamydia_muridarum_Nigg
100
100 |  91|255349008|ref|ZP_05381015.1|_endonuclease_IV_Chlamydia_trachomatis_70

911 gi|15605356|ref|INP_220142.1|_endonuclease_IV_Chlamydia_trachomatis_D/UW-3/CX

0i|269302521|gb|ACZ32621.1|_endonuclease_4_Chlamydophila_pneumoniae_LPCoLN

0i|166154840|ref|YP_001654958.1|_nfo_gene_product_Chlamydia_trachomatis_434/Bu

CAHE_0648 NJ



100 [ i[315636719|ref|ZP_07891949.1|_deoxyribonuclease_IV_(phage-T(4)-induced)_Arcobacter_butzleri_J2

81

80 0i|296274513|ref|YP_003657144.1|_unnamed_protein_product_Arcobacter_nitrofigilis_DSM_7299

gi|78778029|ref| YP_394344.1|_endonuclease_IV_Sulfurimonas_denitrificans_DSM_1251
0i|254456770|refiZP_05070198.1|_endonuclease_IV_Campylobacterales_bacterium_GD_1
gi[307721754|ref|YP_003892894.1|_endonuclease_IV_Sulfurimonas_autotrophica_DSM_16294
0i[172048403|sp|A8Z6D9.1|END4_CAMC1_RecName:_Full_Probable_endonuclease_4_AltName:_Full_Endodeoxyribonuclease_IV_AltName:_Full_Endonuclease_IV
100 ' gi|365154322|ref|ZP_09350755.1|_apurinic_endonuclease_(APN1)_Campylobacter_sp._10_1_50
0i[319957747|reflYP_004169010.1|_endonuclease_iv_Nitratifractor_salsuginis_DSM_16511
0i|152993825|ref|YP_001359546.1|_endonuclease_IV_Sulfurovum_sp._NBC37-1
gi|152990035|ref|YP_001355757.1|_endonuclease_IV_Nitratiruptor_sp._SB155-2

gi[224372936|ref| YP_002607308.1|_apurinic/apyrimidinic_endonuclease_Nautilia_profundicola_AmH
0i|325295606]ref|YP_004282120.1|_endonuclease_4_Desulfurobacterium_thermolithotrophum_DSM_11699
0i[319789080|reflYP_004150713.1|_apurinic_endonuclease_Apnl_Thermovibrio_ammonificans_HB-1

100 |gi|345878427|ref|ZP_08830141.1|_sensor_protein_fixL_endosymbiont_of_Riftia_pachyptila_(vent_Ph05)
gi|345864402|ref|ZP_08816603.1|_endonuclease_4_endosymbiont_of_Tevnia_jerichonana_(vent_Tica)
0i/90416180|ref|ZP_01224112.1|_endonuclease_IV_marine_gamma_proteobacterium_HTCC2207

100 [ gi|218260201|ref|ZP_03475594.1|_hypothetical_protein_PRABACTJOHN_01255_Parabacteroides_johnsonii_DSM_18315
0i154492725|ref|ZP_02032351.1|_hypothetical_protein_PARMER_02362_Parabacteroides_merdae_ ATCC_43184
0i|365122617|ref|ZP_09339518.1|_apurinic_endonuclease_(APN1)_Tannerella_sp._6_1_58FAA_CT1
0i[334364561|ref|ZP_08513546.1|_endonuclease_4_Alistipes_sp._HGB5

16

32

58

98

100 gi|127512016|ref|YP_001093213.1|_unnamed_protein_product_Shewanella_loihica_PV-4
4|7— 0i[212636490|ref|YP_002313015.1|_unnamed_protein_product_Shewanella_piezotolerans_WP3
33 — @i|194334509|ref|YP_002016369.1|_endonuclease_IV_Prosthecochloris_aestuarii DSM_271
99 0i[145219294ref|YP_001130003.1|_endonuclease_IV_Chlorobium_phaeovibrioides_DSM_265

48 E 0i[194337300|ref| YP_002019094.1|_endonuclease_IV_Pelodictyon_phaeoclathratiforme_BU-1
8 gi|78188506]ref|YP_378844.1|_endonuclease_IV_Chlorobium_chlorochromatii_CaD3
0i[327399043|ref|YP_004339912.1|_endonuclease_4_ Hippea_maritima_DSM_10411
100 ——gi|114320888|ref|YP_742571.1|_endonuclease_IV_Alkalilimnicola_ehrlichii_MLHE-1
84 [ 0i[121998447|ref|YP_001003234.1|_endonuclease_IV_Halorhodospira_halophila_SL1
0i[260893586|ref| YP_003239683.1|_apurinic_endonuclease_Apnl_Ammonifex_degensii_KC4
15— CAHE_0648]nfo_putative_endonuclease_4_Cardinium_hertigii_cEperl
[ gi[338733818|ref| YP_004672291.1|_putative_endonuclease_4_Simkania_negevensis_Z
100 | i[282890092|ref|ZP_06298624.1|_hypothetical_protein_pah_c0120019_Parachlamydia_acanthamoebae_str._Halls_coccus
gi[338175135|ref| YP_004651945.1|_nfo_gene_product_Parachlamydia_acanthamoebae_UV-7
gil46445979|ref|YP_007344.1|_nfo_gene_product_Candidatus_Protochlamydia_amoebophila_UWE25
gi|297621784|ref|YP_003709921.1|_Endonuclease_IV_Waddlia_chondrophila_WSU_86-1044
95 |gi[313847568|emb|CBY16556.1|_putative_endonuclease_IVV_Chlamydophila_psittaci_RD1
95 | gi|329942330|ref|ZP_08291140.1|_apurinic_endonuclease_family_protein_Chlamydophila_psittaci_Cal10
0i|62184659|ref|YP_219444.1|_unnamed_protein_product_Chlamydophila_abortus_S26/3
5 1gi|333409809|gb|[EGK68796.1|_putative_endonuclease_IV_Chlamydophila_abortus_LLG
0i[89898801|ref|YP_515911.1|_endonuclease_IV_Chlamydophila_felis_Fe/C-56
0i|29839781|ref|NP_828887.1|_nfo_gene_product_Chlamydophila_caviae_GPIC
100 |0i|15618642|ref|[NP_224928.1|_endonuclease_IV_Chlamydophila_pneumoniae_CWL029
gi[269302521|gh|ACZ32621.1|_endonuclease_4_Chlamydophila_pneumoniae_LPCoLN
0i|330444035|ref| YP_004377021.1|_DNA-(Apurinic_or_apyrimidinic_site)_lyase_Chlamydophila_pecorum_E58
0i[15835527|ref|[NP_297286.1|_endonuclease_IV_Chlamydia_muridarum_Nigg
0i|166154840|ref|YP_001654958.1|_nfo_gene_product_Chlamydia_trachomatis_434/Bu
100 || 91|255349008|ref|ZP_05381015.1|_endonuclease_IV_Chlamydia_trachomatis_70
85! gi|15605356|ref[NP_220142.1|_endonuclease_IV_Chlamydia_trachomatis_D/UW-3/CX

99

97

55

100

01

gi|157738420|ref|YP_001491104.1|_endonuclease_IV_Arcobacter_butzleri RM4018 C H E O 6 48 M L
0i|345473148|dbj|BAK74598.1|_endonuclease_IV_Arcobacter_sp._L M



gi|378933468|gb|AFC71971.1|_integral_membrane_protein_Rickettsia_rhipicephali_str._3-7-female6-CWPP

- gi[378930817|ghb|AFC69326.1|_stabilizing_membrane_protein_Candidatus_Rickettsia_amblyommii_str._GAT-30V

o 0i|378935351|gh|AFC73852.1|_stabilizing_membrane_protein_Rickettsia_montanensis_str._OSU_85-930

— gi|350273199)ref|YP_004884512.1|_unnamed_protein_product_Rickettsia_japonica_YH

0i|341583417|ref|YP_004763908.1|_unnamed_protein_product_Rickettsia_heilongjiangensis_054

or gi[238650366|ref| YP_002916218.1|_stabilizing_membrane_protein_Rickettsia_peacockii_str._Rustic

gi|157828063|ref|YP_001494305.1|_hypothetical_protein_A1G_01075_Rickettsia_rickettsii_str._Sheila_Smith
0i[229586387|ref|YP_002844888.1|_unnamed_protein_product_Rickettsia_africae_ESF-5

0i|374318928|ref|YP_005065426.1|_unnamed_protein_product_Rickettsia_slovaca_13-B

3 i|378935885|gb|AFC74385.1|_hypothetical_protein_MC1_01055_Rickettsia_parkeri_str._Portsmouth

" 0i[34580857|ref|ZP_00142337.1|_hypothetical_protein_Rickettsia_sibirica_246

0i|15892112|reflNP_359826.1|_hypothetical_protein_RC0189_Rickettsia_conorii_str._Malish_7

—gi|67459526|ref| YP_247150.1|_unnamed_protein_product_Rickettsia_felis_ URRWXCal2

47 gi|379022545|ref|YP_005299206.1|_unnamed_protein_product_Rickettsia_canadensis_str._CA410

100 L gi|157803334|ref|YP_001491883.1|_aspartyl-tRNA_synthetase_Rickettsia_canadensis_str._McKiel
gi|378933148|gb|AFC71653.1|_hypothetical_protein_MC5_07115_Rickettsia_australis_str._Cutlack

L‘ii|15604023|ref|NP7220538.1|7hypothetica|7protein7RP1477Rickettsiaﬁprowazekiiistr.iMadridiE

93 L— gi|51473346|ref| YP_067103.1|_hypothetical_protein_RT0136_Rickettsia_typhi_str._Wilmington

gi|157825328|ref|YP_001493048.1|_unnamed_protein_product_Rickettsia_akari_str._Hartford

0i|91205954|ref|YP_538309.1|_unnamed_protein_product_Rickettsia_bellii_RML369-C

19i[239946543|ref|ZP_04698298.1|_aspartyl-tRNA_synthetase_Rickettsia_endosymbiont_of_Ixodes_scapularis

45

I

S

5

48

98

85

1001 gi[241072382|ref| XP_002408639.1|_conserved_hypothetical_protein_lxodes_scapularis
[~ 0i|148284516|ref|YP_001248606.1|_hypothetical_protein_OTBS_0921_Orientia_tsutsugamushi_str._Boryong
100l 0i|189183170|ref|YP_001936955.1|_hypothetical_protein_OTT_0263_Orientia_tsutsugamushi_str._Ikeda
49&3':9i\330813411|reﬂYP7004357650.lLhypotheticalfproteinfSARllG370043efcandidatusfPeIagibacterfsp.fl MCC9063
gi[262277853|ref|ZP_06055646.1|_integral_membrane_protein_alpha_proteobacterium_HIMB114
E 0i|71082996|ref|YP_265715.1|_ybhL_gene_product_Candidatus_Pelagibacter_ubique_HTCC1062
97 gi|254455452|ref|ZP_05068881.1|_integral_membrane_protein_Candidatus_Pelagibacter_sp._HTCC7211
0i|222150083|ref| YP_002551040.1|_hypothetical_protein_Avi_4182_Agrobacterium_vitis_S4

100

% —0i|110635681|ref| YP_675889.1|_unnamed_protein_product_Chelativorans_sp._BNC1
99  gi[241206741|ref|YP_002977837.1|_unnamed_protein_product_Rhizobium_leguminosarum_bv._trifolii_WSM1325
0i|116254259|ref|YP_770097.1|_unnamed_protein_product_Rhizobium_leguminosarum_bv._viciae_3841
0i|190893788|reflYP_001980330.1|_hypothetical_protein_RHECIAT_CH0004223_Rhizobium_etli_CIAT_652
0i[222087505|ref|YP_002546042.1|_hypothetical_protein_Arad_4388_Agrobacterium_radiobacter_K84
[ 0i[86359520|ref|YP_471412.1|_hypothetical_protein_RHE_CHO03940_Rhizobium_etli_CFN_42
0i[209551305|ref|YP_002283222.1|_unnamed_protein_product_Rhizobium_leguminosarum_bv._trifolii_WSM2304
0i|375053776|gh|EHS50176.1|_protein_of_unknown_function_UPF0005_Rhizobium_sp._PDO-076
64 gi|338824222|gb|[EGP58189.1|_hypothetical_protein_Agau_C100752_Agrobacterium_tumefaciens_F2
0i[358004556|gb|EHJ96884.1|_hypothetical_protein_ AT5A_18516_Agrobacterium_tumefaciens_5A
0i[325294052|ref| YP_004279916.1|_hypothetical_protein_ AGROH133_08964_Agrobacterium_sp._H13-3
gi|355537214|gh|EHH06474.1|_hypothetical_protein_ATCR1_10003_Agrobacterium_tumefaciens_CCNWGS0286
0i|15889937|ref|NP_355618.1|_hypothetical_protein_Atu2682_Agrobacterium_tumefaciens_str._C58
gi|163757367|ref|ZP_02164456.1|_hypothetical_protein HPDFL43_18192_Hoeflea_phototrophica_DFL-43
gi[378827848|ref|YP_005190580.1|_unnamed_protein_product_Sinorhizobium_fredii_HH103
0i[227823755|ref|YP_002827728.1|_hypothetical_protein_NGR_c32420_Sinorhizobium_fredii_NGR234
gi|150398270|ref|YP_001328737.1|_unnamed_protein_product_Sinorhizobium_medicae_WSM419
0i[359504577|gb|EHK77111.1|_hypothetical_protein_SM0020_15221_Sinorhizobium_meliloti_ CCNWSX0020
99 19i|15966975|ref|INP_387328.1|_hypothetical_protein_SMc03839_Sinorhizobium_meliloti_1021
CAHE_0662_conserved_membrane_protein_of_unknown_function_Cardinium_hertigii_cEperl

100

21

75

0.1

gi[379713260|ref|YP_005301598.1|_unnamed_protein_product_Rickettsia_massiliae_str._AZT80
65
{gi|157964214|ref]YP7001499038.1|7integralﬁmembraneﬁproteinﬁRickettsiaﬁmassiliaeﬁMTUS CA H E 06 6 2 N J
7



48

95

0i|379713260|ref|YP_005301598.1|_unnamed_protein_product_Rickettsia_massiliae_str._AZT80
0 gi[157964214|ref|YP_001499038.1|_integral_membrane_protein_Rickettsia_massiliae_MTU5
& 0i|378933468|gb|AFC71971.1|_integral_membrane_protein_Rickettsia_rhipicephali_str._3-7-female6-CWPP
gi|378930817|gh|AFC69326.1|_stabilizing_membrane_protein_Candidatus_Rickettsia_amblyommii_str._GAT-30V
I~ gi|350273199|ref| YP_004884512.1|_unnamed_protein_product_Rickettsia_japonica_YH
430i[341583417|ref|YP_004763908.1|_unnamed_protein_product_Rickettsia_heilongjiangensis_054
gi|378935351|gh|AFC73852.1|_stabilizing_membrane_protein_Rickettsia_montanensis_str._OSU_85-930
0i[238650366|ref| YP_002916218.1|_stabilizing_membrane_protein_Rickettsia_peacockii_str._Rustic
0i|229586387|ref|YP_002844888.1|_unnamed_protein_product_Rickettsia_africae_ESF-5
gi|157828063|ref|YP_001494305.1|_hypothetical_protein_A1G_01075_Rickettsia_rickettsii_str._Sheila_Smith
0i[374318928]ref|YP_005065426.1|_unnamed_protein_product_Rickettsia_slovaca_13-B

18

. gi|378935885|gh|AFC74385.1|_hypothetical_protein_MC1_01055_Rickettsia_parkeri_str._Portsmouth

ke 0i|34580857|ref|ZP_00142337.1|_hypothetical_protein_Rickettsia_sibirica_246
0i|15892112|ref|NP_359826.1|_hypothetical_protein_RC0189_Rickettsia_conorii_str._Malish_7

- gi|67459526|ref|YP_247150.1|_unnamed_protein_product_Rickettsia_felis URRWXCal2

0i|157825328|ref|YP_001493048.1|_unnamed_protein_product_Rickettsia_akari_str._Hartford
99

0i[378933148|gb|AFC71653.1|_hypothetical_protein_MC5_07115_Rickettsia_australis_str._Cutlack
2 10i|15604023|ref|NP_220538.1|_hypothetical_protein_RP147_Rickettsia_prowazekii_str._Madrid_E
gi[51473346|ref|YP_067103.1|_hypothetical_protein_RT0136_Rickettsia_typhi_str._Wilmington
gi[379022545]|ref| YP_005299206.1|_unnamed_protein_product_Rickettsia_canadensis_str._CA410
100 L gi|157803334|ref| YP_001491883.1|_aspartyl-tRNA_synthetase_Rickettsia_canadensis_str._McKiel
——0i[91205954|ref|YP_538309.1|_unnamed_protein_product_Rickettsia_bellii_RML369-C

—

19i239946543|ref|ZP_04698298.1|_aspartyl-tRNA_synthetase_Rickettsia_endosymbiont_of_Ixodes_scapularis
100 i[241072382|ref| XP_002408639.1|_conserved_hypothetical_protein_lxodes_scapularis

gi|148284516|ref|YP_001248606.1|_hypothetical_protein_OTBS_0921_Orientia_tsutsugamushi_str._Boryong

100 - ¢i|189183170|ref|YP_001936955.1|_hypothetical_protein_OTT_0263_Orientia_tsutsugamushi_str._lkeda

100

CAHE_0662_conserved_membrane_protein_of_unknown_function_Cardinium_hertigii_cEperl
496:9i|330813411|ref|YP7004357650.1|7hyp0theticalﬁproteinﬁSAR11G37004367CandidatusiPeIagibacterfsp.fl MCC9063

100

01

100

0i|262277853|ref|ZP_06055646.1|_integral_membrane_protein_alpha_proteobacterium_HIMB114
{ gi[71082996ref|YP_265715.1|_ybhL_gene_product_Candidatus_Pelagibacter_ubique_HTCC1062
89 gi|254455452|ref|ZP_05068881.1|_integral_membrane_protein_Candidatus_Pelagibacter_sp._HTCC7211
gi|375053776|gb|EHS50176.1|_protein_of_unknown_function_UPF0005_Rhizobium_sp._PDO-076
0i[222150083|ref| YP_002551040.1|_hypothetical_protein_Avi_4182_Agrobacterium_vitis_S4

100 [ 9241206741 ref|YP_002977837.1|_unnamed_protein_product_Rhizobium_leguminosarum_bv._trifolii_WSM1325
0i|116254259|ref|YP_770097.1|_unnamed_protein_product_Rhizobium_leguminosarum_bv._viciae_3841
0i|190893788|ref|YP_001980330.1|_hypothetical_protein_RHECIAT_CHO0004223_Rhizobium_etli_CIAT_652
0i|86359520|ref|YP_471412.1|_hypothetical_protein_ RHE_CH03940_Rhizobium_etli_CFN_42
0i|209551305|ref| YP_002283222.1|_unnamed_protein_product_Rhizobium_leguminosarum_bv._trifolii_WSM2304
0i[222087505|ref|YP_002546042.1|_hypothetical_protein_Arad_4388_Agrobacterium_radiobacter_K84
gi[110635681|ref|YP_675889.1|_unnamed_protein_product_Chelativorans_sp._BNC1
gi[150398270|ref|YP_001328737.1|_unnamed_protein_product_Sinorhizobium_medicae_ WSM419
0i|15966975|reflNP_387328.1|_hypothetical_protein_SMc03839_Sinorhizobium_meliloti_1021
0i|359504577|gb|[EHK77111.1|_hypothetical_protein_SM0020_15221_Sinorhizobium_meliloti_ CCNWSX0020
gi|378827848|ref|YP_005190580.1|_unnamed_protein_product_Sinorhizobium_fredii_HH103
0i|227823755|ref|YP_002827728.1|_hypothetical_protein_ NGR_c32420_Sinorhizobium_fredii_NGR234
gi|163757367|ref|ZP_02164456.1|_hypothetical_protein HPDFL43_18192_Hoeflea_phototrophica_DFL-43
0i[355537214|gb|[EHH06474.1|_hypothetical_protein_ ATCR1_10003_Agrobacterium_tumefaciens CCNWGS0286
0i|15889937|ref[NP_355618.1|_hypothetical_protein_Atu2682_Agrobacterium_tumefaciens_str._C58
gi[325294052|ref| YP_004279916.1|_hypothetical_protein_AGROH133_08964_Agrobacterium_sp._H13-3
0i|338824222|gb|EGP58189.1|_hypothetical_protein_Agau_C100752_Agrobacterium_tumefaciens_F2
0i|358004556|gb|EHJ96884.1|_hypothetical_protein_ AT5A_18516_Agrobacterium_tumefaciens_5A

CAHE 0662 ML



gi|218461695|ref|ZP_03501786.1|_hypothetical_protein_RetlK5_20376_Rhizobium_etli_Kim_5
486359493 |ref|YP_471385.1|_hypothetical_protein_RHE_CH03912_Rhizobium etli CFN_42 C AH E 0663 NJ
0i|218672707|ref|ZP_03522376.1|_hypothetical_protein_RetlG_14247_Rhizobium_etli_GR56 —
gi|327188872|gh|[EGE56064.1|_hypothetical_protein_ RHECNPAF_750023_Rhizobium_etli_ CNPAF512
0i|190893761|reflYP_001980303.1|_hypothetical_protein_RHECIAT_CHO0004196_Rhizobium_etli_CIAT_652
gi|209551279|ref|YP_002283196.1|_unnamed_protein_product_Rhizobium_leguminosarum_bv._trifolii_WSM2304
0i[218680333|ref|ZP_03528230.1|_hypothetical_protein_RetIC8_16135_Rhizobium_etli_ CIAT_894
0i241206712|ref|YP_002977808.1|_unnamed_protein_product_Rhizobium_leguminosarum_bv._trifolii_WSM1325
0i116254232|ref|YP_770070.1|_unnamed_protein_product_Rhizobium_leguminosarum_bv._viciae_3841
0i|222087485|ref|YP_002546022.1|_hypothetical_protein_Arad_4365_Agrobacterium_radiobacter_K84
— gi|338824198|gb|EGP58165.1|_hypothetical_protein_Agau_C100717_Agrobacterium_tumefaciens_F2
33 93 | 0i[358004579|gb|[EHJ96907.1|_hypothetical_protein_AT5A_18631_Agrobacterium_tumefaciens_5A
L 0i[325294029|ref|YP_004279893.1|_hypothetical_protein_ AGROH133_08898_Agrobacterium_sp._H13-3
gi|355537192|gb|EHH06452.1|_hypothetical_protein_ATCR1_09893_Agrobacterium_tumefaciens_ CCNWGS0286
73 |1 ¢i|29839726|sp|Q8UC38.2|Y2660_AGRT5_RecName:_Full_UPF0235_protein_Atu2660
8 gi|335033581|ref|ZP_08526946.1|_hypothetical_protein_AGRO_0925_Agrobacterium_sp._ATCC_31749
0i[159185312|ref[NP_530540.1|_hypothetical_protein_Atu2660_Agrobacterium_tumefaciens_str._C58
0i|222150063|refiYP_002551020.1|_hypothetical_protein_Avi_4153_Agrobacterium_vitis_S4
0i|227823716|ref|YP_002827689.1|_hypothetical_protein_NGR_c32030_Sinorhizobium_fredii_NGR234
0i[329849894|ref|ZP_08264740.1|_hypothetical_protein_ABI_27900_Asticcacaulis_biprosthecum_C19
7 0i[298293297|ref|YP_003695236.1|_hypothetical_protein_Snov_3343_Starkeya_novella_DSM_506
48 gi|170742084ref|YP_001770739.1|_unnamed_protein_product_Methylobacterium_sp._4-46
CAHE_0663_conserved_protein_of_unknown_function_Cardinium_hertigii_cEperl
497|j 0i|339444553|ref|YP_004710557.1|_hypothetical_protein_EGYY_09690_Eggerthella_sp._YY7918
57 0i|295106861|emb|CBL04404.1|_Uncharacterized_conserved_protein_Gordonibacter_pamelaeae_7-10-1-b
4{ gi[300087416|ref|YP_003757938.1|_hypothetical_protein_Dehly_0296_Dehalogenimonas_lykanthroporepellens_BL-DC-9
37 gi|257062952|ref|YP_003142624.1|_hypothetical_protein_Shel_02050_Slackia_heliotrinireducens_DSM_20476
gi|378403334/emb|CCG08450.1|_Putative_uncharacterized_protein_Rhodospirillum_photometricum_DSM_122
L —0i|294676098]ref|YP_003576713.1|_hypothetical_protein_RCAP_rcc00541_Rhodobacter_capsulatus_SB_1003
51 gi|372279206|ref|ZP_09515242.1|_hypothetical_protein_0S124_06108_Oceanicola_sp._S124
7 0i|56695839|ref|YP_166190.1|_unnamed_protein_product_Ruegeria_pomeroyi_DSS-3
57| T 0i[119384906|reflYP_915962.1|_unnamed_protein_product_Paracoccus_denitrificans_PD1222
0i|146276431|reflYP_001166590.1|_hypothetical_protein_Rsph17025_0379_Rhodobacter_sphaeroides_ ATCC_17025
59  gi|77464376|ref|YP_353880.1|_unnamed_protein_product_Rhodobacter_sphaeroides_2.4.1
L 0i|332559267|ref|ZP_08413589.1|_hypothetical_protein_ RSWS8N_09430_Rhodobacter_sphaeroides_WS8N
891, gi|126463218|ref|YP_001044332.1|_unnamed_protein_product_Rhodobacter_sphaeroides ATCC_17029
7214i[221640262|ref|YP_002526524.1|_hypothetical_protein_RSKD131_2163_Rhodobacter_sphaeroides_KD131
0i|330444266|ref|YP_004377252.1|_hypothetical_protein_G5S_0576_Chlamydophila_pecorum_E58
0i|15618408|reflNP_224693.1|_hypothetical_protein_CPn0497_Chlamydophila_pneumoniae_CWL029

26
61

- 98

76

31

26

33

99

99

97 10i|333410036|gb|EGK69023.1|_hypothetical_protein_CAB1_0257_Chlamydophila_abortus_LLG
0i|62184885|ref|YP_219670.1|_unnamed_protein_product_Chlamydophila_abortus_S26/3
0i[29840014|reflINP_829120.1|_unnamed_protein_product_Chlamydophila_caviae_GPIC
gi|329942568|ref|ZP_08291378.1|_hypothetical_protein_G5Q_0265_Chlamydophila_psittaci_Call0
31 0i|289208238ref| YP_003460304.1|_hypothetical_protein_TK90_1056_Thioalkalivibrio_sp._K90mix
0i|220909519)|refYP_002484830.1|_unnamed_protein_product_Cyanothece_sp._PCC_7425

66

82

0i|296533899|ref|ZP_06896426.1|_protein_of_hypothetical_function_DUF167_Roseomonas_cervicalis_ATCC_49957

31 gi[325294222|ref|YP_004280736.1|_yggU_Desulfurobacterium_thermolithotrophum_DSM_11699
0i|338733474|ref|YP_004671947.1|_hypothetical_protein_SNE_A15790_Simkania_negevensis_Z
9 0i[254443993|ref|ZP_05057469.1|_conserved_hypothetical_protein_Verrucomicrobiae_bacterium_DG1235
31 gi[237807736|ref|YP_002892176.1|_hypothetical_protein_Tola_0962_Tolumonas_auensis_DSM_9187
37 0i|117926928|ref|YP_867545.1|_unnamed_protein_product_Magnetococcus_sp._MC-1
E——

0.1



49 19i|327188872|gb|EGE56064.1|_hypothetical_protein_RHECNPAF_750023_Rhizobium_etli_ CNPAF512
0i|190893761|ref|YP_001980303.1|_hypothetical_protein RHECIAT_CH0004196_Rhizobium_etli_CIAT_652
0i|218461695|ref|ZP_03501786.1|_hypothetical_protein_RetIK5_20376_Rhizobium_etli_Kim_5 CAH E_0663 M L
0i|86359493ref|YP_471385.1|_hypothetical_protein_ RHE_CH03912_Rhizobium_etli_CFN_42
0i[218672707|ref|ZP_03522376.1|_hypothetical_protein_RetlG_14247_Rhizobium_etli_GR56
gi[209551279)|ref|YP_002283196.1|_unnamed_protein_product_Rhizobium_leguminosarum_bv._trifolii_WSM2304
0i|116254232|ref|YP_770070.1|_unnamed_protein_product_Rhizobium_leguminosarum_bv._viciae_3841
0i[218680333]ref|ZP_03528230.1|_hypothetical protein_RetIC8_16135_Rhizobium_etli_CIAT_894
0i[241206712|ref|YP_002977808.1|_unnamed_protein_product_Rhizobium_leguminosarum_bv._trifolii_WSM1325
gi|222150063|ref|YP_002551020.1|_hypothetical_protein_Avi_4153_Agrobacterium_vitis_S4
0i|222087485|ref|YP_002546022.1|_hypothetical_protein_Arad_4365_Agrobacterium_radiobacter_K84
gi[338824198|gb|[EGP58165.1|_hypothetical_protein_Agau_C100717_Agrobacterium_tumefaciens_F2
0i[358004579|gb|EHJ96907.1|_hypothetical_protein_AT5A_18631_Agrobacterium_tumefaciens_5A
gi[325294029|ref|YP_004279893.1|_hypothetical_protein_AGROH133_08898_Agrobacterium_sp._H13-3
% 0i|355537192|gb|[EHH06452.1|_hypothetical_protein_ ATCR1_09893_Agrobacterium_tumefaciens CCNWGS0286
gi|29839726|sp|Q8UC38.2|Y2660_AGRT5_RecName:_Full_UPF0235_protein_Atu2660
gi|335033581|ref|ZP_08526946.1|_hypothetical_protein_AGRO_0925_Agrobacterium_sp._ATCC_31749
0i|159185312|ref[NP_530540.1|_hypothetical_protein_Atu2660_Agrobacterium_tumefaciens_str._C58
0i|227823716|ref|YP_002827689.1|_hypothetical_protein_NGR_c32030_Sinorhizobium_fredii_ NGR234
0i[298293297|ref|YP_003695236.1|_hypothetical_protein_Snov_3343_Starkeya_novella_DSM_506
0i|170742084]ref|YP_001770739.1|_unnamed_protein_product_Methylobacterium_sp._4-46
0i|329849894|ref|ZP_08264740.1|_hypothetical_protein_ABI_27900_Asticcacaulis_biprosthecum_C19
0i[330444266|ref|YP_004377252.1|_hypothetical_protein_G5S_0576_Chlamydophila_pecorum_E58
— gi|15618408|ref[NP_224693.1|_hypothetical_protein_CPn0497_Chlamydophila_pneumoniae_CWL029
0i|29840014|ref|NP_829120.1|_unnamed_protein_product_Chlamydophila_caviae_GPIC
0i[329942568|ref|ZP_08291378.1|_hypothetical_protein_G5Q_0265_Chlamydophila_psittaci_Cal10
0i[333410036|gh|[EGK69023.1|_hypothetical_protein_CAB1_0257_Chlamydophila_abortus_LLG
95 - gi|62184885|reflYP_219670.1|_unnamed_protein_product_Chlamydophila_abortus_S26/3
0i[289208238|ref|YP_003460304.1|_hypothetical_protein_TK90_1056_Thioalkalivibrio_sp._K90mix
gi|296533899|ref|ZP_06896426.1|_protein_of_hypothetical_function_DUF167_Roseomonas_cervicalis ATCC_49957
CAHE_0663_conserved_protein_of_unknown_function_Cardinium_hertigii_cEperl
gi[220909519|ref|YP_002484830.1|_unnamed_protein_product_Cyanothece_sp._PCC_7425
0i|254443993|ref|ZP_05057469.1|_conserved_hypothetical_protein_Verrucomicrobiae_bacterium_DG1235
0i[237807736|ref|YP_002892176.1|_hypothetical_protein_Tola_0962_Tolumonas_auensis_DSM_9187
0i|117926928|ref| YP_867545.1|_unnamed_protein_product_Magnetococcus_sp._MC-1
gi|325294222|ref|YP_004280736.1|_yggU_Desulfurobacterium_thermolithotrophum_DSM_11699
0i|338733474|ref|YP_004671947.1|_hypothetical_protein_SNE_A15790_Simkania_negevensis_Z

26

66

98

83

gi[378403334|emb|CCG08450.1|_Putative_uncharacterized_protein_Rhodospirillum_photometricum_DSM_122
97 gi|339444553|ref|YP_004710557.1|_hypothetical_protein_EGY'Y_09690_Eggerthella_sp._YY7918
4 E 0i[295106861|emb|CBL04404.1|_Uncharacterized_conserved_protein_Gordonibacter_pamelaeae_7-10-1-b
15 54 gi|257062952|ref|YP_003142624.1|_hypothetical_protein_Shel_02050_Slackia_heliotrinireducens_DSM_20476
gi|300087416|ref|YP_003757938.1|_hypothetical_protein_Dehly_0296_Dehalogenimonas_lykanthroporepellens_BL-DC-9
17 52 I: gi|372279206|ref|ZP_09515242.1|_hypothetical_protein_0S124_06108_Oceanicola_sp._S124
0i|56695839|ref|YP_166190.1|_unnamed_protein_product_Ruegeria_pomeroyi_DSS-3

0i119384906|ref| YP_915962.1|_unnamed_protein_product_Paracoccus_denitrificans_PD1222
0i|294676098|ref|YP_003576713.1|_hypothetical_protein_ RCAP_rcc00541_Rhodobacter_capsulatus_SB_1003
0i|146276431|ref|YP_001166590.1|_hypothetical_protein_Rsph17025_0379_Rhodobacter_sphaeroides_ ATCC_17025
gi|77464376|ref|YP_353880.1|_unnamed_protein_product_Rhodobacter_sphaeroides_2.4.1
0i[332559267|ref|ZP_08413589.1|_hypothetical_protein_ RSWS8N_09430_Rhodobacter_sphaeroides_WS8N
0i[126463218]ref|YP_001044332.1|_unnamed_protein_product_Rhodobacter_sphaeroides_ ATCC_17029

58 1i[221640262|ref|YP_002526524.1|_hypothetical_protein_RSKD131_2163_Rhodobacter_sphaeroides_KD131

7

23

~

01



i|85713889|ref|ZP_01044878.1|_Cold-shock_protein_DNA-binding_Nitrobacter_sp._Nb-311A
gi|75677234|ref|YP_319655.1|_unnamed_protein_product_Nitrobacter_winogradskyi_Nb-255 C A H E O 6 7 6 N J
0il92118857|ref|YP_578586.1|_cold-shock_DNA-binding_domain-containing_protein_Nitrobacter_hamburgensis_X14 —_—
gi|209884203|ref|YP_002288060.1|_hypothetical_protein_OCAR_5060_Oligotropha_carboxidovorans_OM5
0i[299132091|ref|ZP_07025286.1|_cold-shock_DNA-binding_domain_protein_Afipia_sp._1NLS2
0i|148257897|ref|YP_001242482.1|_cold-shock_DNA-binding_protein_family_protein_Bradyrhizobium_sp._BTAil
0i|146338511|ref|YP_001203559.1|_DNA_binding_cold_shock_protein_Bradyrhizobium_sp._ORS_278
0i[27382370|ref|NP_773899.1|_cspA_gene_product_Bradyrhizobium_japonicum_USDA_110
gi|374577812|ref|ZP_09650908.1|_cold_shock_protein_Bradyrhizobium_sp._WSM471
56 ' gi[354954729|dbj|BAL07408.1|_cold_shock_protein_Bradyrhizobium_japonicum_USDA_6
0i|115526308|ref|YP_783219.1|_cold-shock_DNA-binding_domain-containing_protein_Rhodopseudomonas_palustris_BisA53
0i|338975826|ref|ZP_08631174.1|_DNA-binding_cold-shock_protein_Bradyrhizobiaceae_bacterium_SG-6C
ol gi|90425745|ref|YP_534115.1|_cold-shock_DNA-binding_domain-containing_protein_Rhodopseudomonas_palustris_BisB18
0i[338974188|ref|ZP_08629550.1|_cold_shock_protein_CspE_Bradyrhizobiaceae_bacterium_SG-6C

78 7[gi|146340323|ref]YP_00120537l.l|_DNA_binding_coId_shock_protein_Bradyrhizobium_sp._ORS_278

81

% 0i|365882327|ref|ZP_09421572.1|_Cold_shock_protein_DNA_binding_Bradyrhizobium_sp._ORS_375
0i148255251|ref|YP_001239836.1|_cold-shock_DNA-binding_protein_family_protein_Bradyrhizobium_sp._BTAil

——0i[365896349)|ref|ZP_09434427.1|_Cold_shock_protein_DNA_binding_Bradyrhizobium_sp._STM_3843
gi|91977426|ref|YP_570085.1|_cold-shock_DNA-binding_domain-containing_protein_Rhodopseudomonas_palustris_BisB5
gi[75675791|ref|YP_318212.1|_unnamed_protein_product_Nitrobacter_winogradskyi_Nb-255
0i|92117648|ref|YP_577377.1|_cold-shock_DNA-binding_domain-containing_protein_Nitrobacter_hamburgensis_X14
r 0i|90423823|ref| YP_532193.1|_cold-shock_DNA-binding_domain-containing_protein_Rhodopseudomonas_palustris_BisB18

0i|115525288|ref| YP_782199.1|_cold-shock_DNA-binding_domain-containing_protein_Rhodopseudomonas_palustris_BisA53
0i|86749607|ref|YP_486103.1|_cold-shock_DNA-binding_domain-containing_protein_Rhodopseudomonas_palustris_HaA2
0i|316933716|ref|YP_004108698.1|_unnamed_protein_product_Rhodopseudomonas_palustris_DX-1
0i|39936116|refiNP_948392.1|_cold-shock_DNA-binding_domain-containing_protein_Rhodopseudomonas_palustris_CGA009

100 [ gi|354957762|dbj|BAL10441.1|_cold_shock_protein_Bradyrhizobium_japonicum_USDA_6
gi[27383360|ref|[NP_774889.1|_cspA_gene_product_Bradyrhizobium_japonicum_USDA_110
35 4|;gi|92118346|ref|YP_578075.1|_co|d—shock_DNA—binding_domain-containing_protein_Nitrobacter_hamburgensis_)(14
93 0i[85715497|ref|ZP_01046478.1|_cold_shock_protein_Nitrobacter_sp._Nb-311A

gi|154252646|ref|YP_001413470.1|_unnamed_protein_product_Parvibaculum_lavamentivorans_DS-1
0i|16126859|ref|NP_421423.1|_cold-shock_domain-contain_protein_Caulobacter_crescentus_CB15
0i[197106500|ref|YP_002131877.1|_cold-shock_protein_Phenylobacterium_zucineum_HLK1
gi|170745542|ref|YP_001766999.1|_cold-shock_DNA-binding_domain-containing_protein_Methylobacterium_radiotolerans_JCM_2831
0i[217977958|ref|YP_002362105.1|_cold-shock_DNA-binding_domain-containing_protein_Methylocella_silvestris_BL2
0i|329849353|ref|ZP_08264199.1|_Cold-shock_DNA-binding_domain_protein_Asticcacaulis_biprosthecum_C19
88— (i|329851859|ref|ZP_08266540.1|_Cold-shock_DNA-binding_domain_protein_Asticcacaulis_biprosthecum_C19
0i[315498412|ref|YP_004087216.1|_cold-shock_DNA-binding_domain-containing_protein_Asticcacaulis_excentricus_CB_48
gi[347757060|ref|YP_004864622.1|_Cold-shock_DNA-binding_domain-containing_protein_Micavibrio_aeruginosavorus_ARL-13
gi|315500325|ref| YP_004089128.1|_cold-shock_DNA-binding_domain_protein_Asticcacaulis_excentricus_CB_48
gi[167647171|ref|YP_001684834.1|_cold-shock_DNA-binding_domain-containing_protein_Caulobacter_sp._K31
100 |gi[329114551|ref|ZP_08243310.1|_Putative_cold_shock_protein_Y4cH_Acetobacter_pomorum_DMO001
gi|258542856|ref|YP_003188289.1|_transcriptional_regulator_cold_shock_protein_DNA-binding_protein_Acetobacter_pasteurianus_IFO_3283-01
0i[354594370|ref|ZP_09012409.1|_cold-shock_DNA-binding_domain-containing_protein_Commensalibacter_intestini_A911
0i148259024|ref|YP_001233151.1|_cold-shock_DNA-binding_domain-containing_protein_Acidiphilium_cryptum_JF-5
0i|114328842|ref|YP_745999.1|_unnamed_protein_product_Granulibacter_bethesdensis_ CGDNIH1
0i[296115123|ref|ZP_06833764.1|_cold_shock_protein_Gluconacetobacter_hansenii_ATCC_23769
0i|162147832|ref|YP_001602293.1|_cold-shock_DNA-binding_domain-containing_protein_Gluconacetobacter_diazotrophicus_PAl_5
0i|365901434|ref|ZP_09439275.1|_stress_protein_member_of_the_CspA-family_Bradyrhizobium_sp._STM_3843
0i|119386361|ref|YP_917416.1|_unnamed_protein_product_Paracoccus_denitrificans_PD1222
CAHE_0676|cspB_cold_shock_protein_Qin_prophage_Cardinium_hertigii_cEperl

17

81

35

66

0.05



72 10i[316933716|ref|YP_004108698.1|_unnamed_protein_product_Rhodopseudomonas_palustris_DX-1

0i|86749607|ref|YP_486103.1|_cold-shock_DNA-binding_domain-containing_protein_Rhodopseudomonas_palustris_HaA2
0i|115525288|ref|YP_782199.1|_cold-shock_DNA-binding_domain-containing_protein_Rhodopseudomonas_palustris_BisA53
gi|90423823|ref| YP_532193.1|_cold-shock_DNA-binding_domain-containing_protein_Rhodopseudomonas_palustris_BisB18
0i|75675791|ref|YP_318212.1|_unnamed_protein_product_Nitrobacter_winogradskyi_Nb-255
0i|92117648|ref|YP_577377.1|_cold-shock_DNA-binding_domain-containing_protein_Nitrobacter_hamburgensis_X14
0i[91977426|ref|YP_570085.1|_cold-shock_DNA-binding_domain-containing_protein_Rhodopseudomonas_palustris_BisB5
— gi|338974188|ref|ZP_08629550.1|_cold_shock_protein_CspE_Bradyrhizobiaceae_bacterium_SG-6C
0i365896349|ref|ZP_09434427.1|_Cold_shock_protein_DNA_binding_Bradyrhizobium_sp._STM_3843
0i|148255251|ref{YP_001239836.1|_cold-shock_DNA-binding_protein_family_protein_Bradyrhizobium_sp._BTAil
0i|146340323|ref|YP_001205371.1|_DNA_binding_cold_shock_protein_Bradyrhizobium_sp._ORS_278
0i|365882327|ref|ZP_09421572.1|_Cold_shock_protein_DNA_binding_Bradyrhizobium_sp._ORS_375

[ 100 | 9i|148257897|ref| YP_001242482.1|_cold-shock_DNA-binding_protein_family_protein_Bradyrhizobium_sp._BTAil
0i|146338511|reflYP_001203559.1|_DNA_binding_cold_shock_protein_Bradyrhizobium_sp._ORS_278

” 0i|27382370|ref[NP_773899.1|_cspA_gene_product_Bradyrhizobium_japonicum_USDA_110
gi|374577812|ref|ZP_09650908.1|_cold_shock_protein_Bradyrhizobium_sp._WSM471

95

81

107 52 1gi[354954729|dbj|BAL07408.1|_cold_shock_protein_Bradyrhizobium_japonicum_USDA_6
— 0i[338975826|ref|ZP_08631174.1|_DNA-binding_cold-shock_protein_Bradyrhizobiaceae_bacterium_SG-6C
0i[92118857|ref|YP_578586.1|_cold-shock_DNA-binding_domain-containing_protein_Nitrobacter_hamburgensis_X14
29| |78 —gi|85713889|ref|ZP_01044878.1|_Cold-shock_protein_DNA-binding_Nitrobacter_sp._Nb-311A

gi|75677234|ref|YP_319655.1|_unnamed_protein_product_Nitrobacter_winogradskyi_Nb-255
gi[209884203|ref|YP_002288060.1|_hypothetical_protein_ OCAR_5060_Oligotropha_carboxidovorans_OM5
0i|299132091|ref|ZP_07025286.1|_cold-shock_DNA-binding_domain_protein_Afipia_sp._1NLS2

—— gi[90425745|ref|YP_534115.1|_cold-shock_DNA-binding_domain-containing_protein_Rhodopseudomonas_palustris_BisB18
7 0i|115526308|ref|YP_783219.1|_cold-shock_DNA-binding_domain-containing_protein_Rhodopseudomonas_palustris_BisA53
CAHE_0676|cspB_cold_shock_protein_Qin_prophage_Cardinium_hertigii_cEperl

4,7 0i[365901434|ref|ZP_09439275.1|_stress_protein_member_of_the_CspA-family_Bradyrhizobium_sp._STM_3843
39 0i|119386361|ref|YP_917416.1|_unnamed_protein_product_Paracoccus_denitrificans_PD1222

0i[354957762|dbj|BAL10441.1|_cold_shock_protein_Bradyrhizobium_japonicum_USDA_6
0i[27383360|ref|NP_774889.1|_cspA_gene_product_Bradyrhizobium_japonicum_USDA_110
0i[92118346|ref|YP_578075.1|_cold-shock_DNA-binding_domain-containing_protein_Nitrobacter_hamburgensis_X14
0i|85715497|ref|ZP_01046478.1|_cold_shock_protein_Nitrobacter_sp._Nb-311A
0i|16126859|ref|[NP_421423.1|_cold-shock_domain-contain_protein_Caulobacter_crescentus_CB15
gi[197106500|ref|YP_002131877.1|_cold-shock_protein_Phenylobacterium_zucineum_HLK1
gi|154252646|ref|YP_001413470.1|_unnamed_protein_product_Parvibaculum_lavamentivorans_DS-1
0i|217977958|ref|YP_002362105.1|_cold-shock_DNA-binding_domain-containing_protein_Methylocella_silvestris_BL2
gi|315500325|ref| YP_004089128.1|_cold-shock_DNA-binding_domain_protein_Asticcacaulis_excentricus_CB_48
gi|329849353|ref|ZP_08264199.1|_Cold-shock_DNA-binding_domain_protein_Asticcacaulis_biprosthecum_C19
gi|170745542|reflYP_001766999.1|_cold-shock_DNA-binding_domain-containing_protein_Methylobacterium_radiotolerans_JCM_2831

gi|167647171|reflYP_001684834.1|_cold-shock_DNA-binding_domain-containing_protein_Caulobacter_sp._K31

89 0i|329851859|ref|ZP_08266540.1|_Cold-shock_DNA-binding_domain_protein_Asticcacaulis_biprosthecum_C19

34 0i|315498412|ref|YP_004087216.1|_cold-shock_DNA-binding_domain-containing_protein_Asticcacaulis_excentricus_CB_48
% gi|347757060|ref|YP_004864622.1|_Cold-shock_DNA-binding_domain-containing_protein_Micavibrio_aeruginosavorus_ARL-13
0i|354594370|ref|ZP_09012409.1|_cold-shock_DNA-binding_domain-containing_protein_Commensalibacter_intestini_A911
0i|162147832|ref|YP_001602293.1|_cold-shock_DNA-binding_domain-containing_protein_Gluconacetobacter_diazotrophicus_PAI_5
0i[296115123|ref|ZP_06833764.1|_cold_shock_protein_Gluconacetobacter_hansenii_ATCC_23769
0i|114328842|ref|YP_745999.1|_unnamed_protein_product_Granulibacter_bethesdensis. CGDNIH1
0i148259024|ref|YP_001233151.1|_cold-shock_DNA-binding_domain-containing_protein_Acidiphilium_cryptum_JF-5
0i[329114551|ref|ZP_08243310.1|_Putative_cold_shock_protein_Y4cH_Acetobacter_pomorum_DMO001
100 ' gi|258542856(ref| YP_003188289.1|_transcriptional_regulator_cold_shock_protein_ DNA-binding_protein_Acetobacter_pasteurianus_IFO_3283-01

01

0i|39936116|ref[NP_948392.1|_cold-shock_DNA-binding_domain-containing_protein_Rhodopseudomonas_palustris_CGA009 C Q H E 0676 M L



99 [~ 0i|148550131|ref| YP_001270233.1|_unnamed_protein_product_Pseudomonas_putida_F1
0i|26991732|ref|NP_747157.1|_pgm_gene_product_Pseudomonas_putida_KT2440
gi|167036096|ref|YP_001671327.1|_unnamed_protein_product_Pseudomonas_putida_GB-1 CA H E_O 6 9 2 N \]

0i[325275729|ref|ZP_08141611.1|_phosphoglyceromutase_Pseudomonas_sp._TJI-51
0i[339489781|ref| YP_004704309.1|_unnamed_protein_product_Pseudomonas_putida_S16
0i|104779659|ref|YP_606157.1|_phosphoglyceromutase_Pseudomonas_entomophila_L48
o 0i[330505492|ref| YP_004382361.1|_unnamed_protein_product_Pseudomonas_mendocina_NK-01
1 0i|374704833|refiZP_09711703.1|_phosphoglyceromutase_Pseudomonas_sp._S9
100 gi|70733875|ref|YP_257515.1|_gpml_gene_product_Pseudomonas_fluorescens_Pf-5

4100|: 0i[330807034]ref|YP_004351496.1|_phosphoglycerate_mutase_Pseudomonas_brassicacearum_subsp._brassicacearum_NFM421
 gi|152988075|ref|YP_001351184.1|_phosphoglyceromutase_Pseudomonas_aeruginosa_PA7
0i|313110172|ref|ZP_07796072.1|_phosphoglycerate_mutase_Pseudomonas_aeruginosa_39016
0i[15600324|ref|[NP_253818.1|_pgm_gene_product_Pseudomonas_aeruginosa_PAO1
46 911346060518|dbj|GAA20401.1|_phosphoglycerate_mutase_Pseudomonas_aeruginosa_NCMG1179
0i|334836642|gb|EGM15443.1|_phosphoglyceromutase_Pseudomonas_aeruginosa_138244

100

w S

31

371 9i|296391981|ref|ZP_06881456.1|_phosphoglyceromutase_Pseudomonas_aeruginosa_PAbl

0i|116053278|reflYP_793601.1|_pgm_gene_product_Pseudomonas_aeruginosa_UCBPP-PA14

0i|107104227|ref|ZP_01368145.1|_hypothetical_protein_PaerPA_01005300_Pseudomonas_aeruginosa_PACS2

50" gi|254238166(ref|ZP_04931489.1|_phosphoglycerate_mutase_Pseudomonas_aeruginosa_C3719
0i[374334084|ref|YP_005090771.1|_unnamed_protein_product_Oceanimonas_sp._GK1

=

9

64 100 0i|375109460|ref|ZP_09755707.1|_phosphoglyceromutase_Alishewanella_jeotgali_ KCTC_22429
97

0i|336316662|ref|ZP_08571551.1|_23-hisphosphoglycerate-independent_phosphoglycerate_mutase_Rheinheimera_sp._A13L
70 i|375337742|ref|ZP_09779086.1|_phosphoglyceromutase_Succinivibrionaceae_bacterium_WG-1

gi|317494741|ref|ZP_07953153.1|_23-hisphosphoglycerate-independent_phosphoglycerate_mutase_Enterobacteriaceae_bacterium_9_2_54FAA
98 0i|90020143|reflYP_525970.1|_unnamed_protein_product_Saccharophagus_degradans_2-40
95

75

0i[90415529|ref|ZP_01223463.1|_phosphoglyceromutase_marine_gamma_proteobacterium_HTCC2207
8 0i|192359602|ref{YP_001984006.1|_gpml_gene_product_Cellvibrio_japonicus_Uedal07

0i|119475544|ref|ZP_01615897.1|_23-bisphosphoglycerate-independent_phosphoglycerate_mutase_marine_gamma_proteobacterium_HTCC2143
0i|149376051|refiZP_01893817.1|_23-bisphosphoglycerate-independent_phosphoglycerate_mutase_Marinobacter_algicola_DG893

100 gi[120556076]|ref|YP_960427.1|_phosphoglyceromutase_Marinobacter_aquaeolei_\VT8
86 [ gi|311695896|gb|ADP98769.1|_phosphoglyceromutase_Marinobacter_adhaerens_HP15

61

40

100 ' 4i|358447733|reflZP_09158249.1|_phosphoglyceromutase_Marinobacter_manganoxydans_Mnl7-9
0i[256823513|ref|YP_003147476.1|_unnamed_protein_product_Kangiella_koreensis_DSM_16069

gi|335041889|ref|ZP_08534916.1|_phosphoglyceromutase_Methylophaga_aminisulfidivorans_MP

0i|345864892|ref|ZP_08817087.1|_23-bisphosphoglycerate-independent_phosphoglycerate_mutase_endosymbiont_of_Tevnia_jerichonana_(vent_Tica)
0i|292490192|ref|YP_003525631.1|_phosphoglycerate_mutase_Nitrosococcus_halophilus_Nc4

100 gi|300112766|ref|YP_003759341.1|_phosphoglycerate_mutase_Nitrosococcus_watsonii_C-113

4100[{gi|77163578|ref|YP_342103.1|_phosphogcheromutase_N itrosococcus_oceani ATCC_19707

100  gi|254435331|ref|ZP_05048838.1|_23-bisphosphoglycerate-independent_phosphoglycerate_mutase_Nitrosococcus_oceani_AFC27

100 — gi[253995937|ref| YP_003048001.1|_phosphoglyceromutase_Methylotenera_mobilis_JLW8

- 0i|297537762|ref|YP_003673531.1|_phosphoglycerate_mutase_Methylotenera_versatilis_301

gi|74318412|ref|YP_316152.1|_unnamed_protein_product_Thiobacillus_denitrificans_ATCC_25259
99 CAHE_0692|gpmI_phosphoglycero_mutase_I11_cofactor-independent_Cardinium_hertigii_cEperl
0i|160872173|ref|ZP_02062305.1|_23-bisphosphoglycerate-independent_phosphoglycerate_mutase_Rickettsiella_grylli

[ 0il374263589ref|ZP_09622137.1|_hypothetical_protein_LDG_8590_Legionella_drancourtii_LLAP12
0l gi|270159152|ref|ZP_06187808.1|_23-bisphosphoglycerate-independent_phosphoglycerate_mutase_Legionella_longbeachae_D-4968
66 52/ 0i[29654827|ref|NP_820519.1|_phosphoglyceromutase_Coxiella_burnetii_RSA_493
0i[161830441|ref|YP_001597373.1|_phosphoglyceromutase_Coxiella_burnetii_RSA_331

99

94|

100 | gi|153208292|ref|ZP_01946671.1|_23-bisphosphoglycerate-independent_phosphoglycerate_mutase_Coxiella_burnetii_MSU_Goat_Q177
41) 9i[154707286|ref|YP_001423869.1|_phosphoglyceromutase_Coxiella_burnetii_Dugway 5J108-111
621 gi|212212108|ref| YP_002303044.1|_phosphoglyceromutase_Coxiella_burnetii_CbuG_Q212

0.05



98  gi|148550131|ref|YP_001270233.1|_unnamed_protein_product_Pseudomonas_putida_F1
81 14i|26991732|ref|INP_747157.1|_pgm_gene_product_Pseudomonas_putida_KT2440
53 0i|167036096|ref|YP_001671327.1|_unnamed_protein_product_Pseudomonas_putida_GB-1 CAH E_O692 M L
i|325275729|ref|ZP_08141611.1|_phosphoglyceromutase_Pseudomonas_sp._TJI-51
0i[339489781|ref|YP_004704309.1|_unnamed_protein_product_Pseudomonas_putida_S16
gi|104779659|ref| YP_606157.1|_phosphoglyceromutase_Pseudomonas_entomophila_L48
gi|374704833|ref|ZP_09711703.1|_phosphoglyceromutase_Pseudomonas_sp._S9
gi|330505492|ref| YP_004382361.1|_unnamed_protein_product_Pseudomonas_mendocina_NK-01
gi[70733875|ref|YP_257515.1|_gpml_gene_product_Pseudomonas_fluorescens_Pf-5
100 0i[330807034|ref|YP_004351496.1|_phosphoglycerate_mutase_Pseudomonas_brassicacearum_subsp._brassicacearum_NFM421
55/0i313110172|ref|ZP_07796072.1|_phosphoglycerate_mutase_Pseudomonas_aeruginosa_39016
0i|152988075|ref|YP_001351184.1|_phosphoglyceromutase_Pseudomonas_aeruginosa_PA7
gi[15600324|ref|NP_253818.1|_pgm_gene_product_Pseudomonas_aeruginosa_PAO1
gi|346060518|dbj|GAA20401.1|_phosphoglycerate_mutase_Pseudomonas_aeruginosa_NCMG1179
100 gi|334836642|gh|EGM15443.1|_phosphoglyceromutase_Pseudomonas_aeruginosa_138244
1 76|/ 9i|296391981|ref|ZP_06881456.1|_phosphoglyceromutase_Pseudomonas_aeruginosa_PAbl
gi|116053278|reflYP_793601.1|_pgm_gene_product_Pseudomonas_aeruginosa_UCBPP-PA14
gi|107104227|ref|ZP_01368145.1|_hypothetical_protein_PaerPA_01005300_Pseudomonas_aeruginosa_PACS2
35! gi|254238166|reflZP_04931489.1|_phosphoglycerate_mutase_Pseudomonas_aeruginosa_C3719
gi|374334084|ref|YP_005090771.1|_unnamed_protein_product_Oceanimonas_sp._GK1
100 gi|375109460|ref|ZP_09755707.1|_phosphoglyceromutase_Alishewanella_jeotgali_KCTC_22429
0i|336316662|ref|ZP_08571551.1|_23-hisphosphoglycerate-independent_phosphoglycerate_mutase_Rheinheimera_sp._A13L
43 Qi[375337742|ref|ZP_09779086.1|_phosphoglyceromutase_Succinivibrionaceae_bacterium_WG-1
66 gi|317494741|ref|ZP_07953153.1|_23-hisphosphoglycerate-independent_phosphoglycerate_mutase_Enterobacteriaceae_bacterium_9_2_54FAA

97 0i|90020143]ref|YP_525970.1|_unnamed_protein_product_Saccharophagus_degradans_2-40
E gi|90415529|ref|ZP_01223463.1|_phosphoglyceromutase_marine_gamma_proteobacterium_HTCC2207
35 0i|192359602|ref|YP_001984006.1|_gpml_gene_product_Cellvibrio_japonicus_Uedal07

73 0i[119475544|ref|ZP_01615897.1|_23-bisphosphoglycerate-independent_phosphoglycerate_mutase_marine_gamma_proteobacterium_HTCC2143

0i[149376051|ref|ZP_01893817.1|_23-bisphosphoglycerate-independent_phosphoglycerate_mutase_Marinobacter_algicola_DG893
gi|120556076|ref|YP_960427.1|_phosphoglyceromutase_Marinobacter_aquaeolei_VT8
0i[311695896|gb|ADP98769.1|_phosphoglyceromutase_Marinobacter_adhaerens_HP15
1001 4i|358447733|reflZP_09158249.1|_phosphoglyceromutase_Marinobacter_manganoxydans_Mnl7-9
I — 0i[256823513|ref|YP_003147476.1|_unnamed_protein_product_Kangiella_koreensis_DSM_16069
al 0i|335041889)|ref|ZP_08534916.1|_phosphoglyceromutase_Methylophaga_aminisulfidivorans_MP

0i[345864892|ref|ZP_08817087.1|_23-bisphosphoglycerate-independent_phosphoglycerate_mutase_endosymbiont_of_Tevnia_jerichonana_(vent_Tica)
— 0i[292490192|ref|YP_003525631.1|_phosphoglycerate_mutase_Nitrosococcus_halophilus_Nc4
100 [ gi|300112766|ref|YP_003759341.1|_phosphoglycerate_mutase_Nitrosococcus_watsonii_C-113
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100 gi[77163578]ref|YP_342103.1|_phosphoglyceromutase_Nitrosococcus_oceani_ATCC_19707
100 ! gi|254435331 ref|ZP_05048838.1|_23-bisphosphoglycerate-independent_phosphoglycerate_mutase_Nitrosococcus_oceani_AFC27

i[74318412|ref|YP_316152.1|_unnamed_protein_product_Thiobacillus_denitrificans_ATCC_25259
494|j|j 0i[253995937|ref| YP_003048001.1|_phosphoglyceromutase_Methylotenera_mobilis_JLW8
100 gi[297537762|ref|YP_003673531.1|_phosphoglycerate_mutase_Methylotenera_versatilis_301

97 CAHE_0692|gpmI_phosphoglycero_mutase_I11_cofactor-independent_Cardinium_hertigii_cEperl

63 0i|160872173|ref|ZP_02062305.1|_23-bisphosphoglycerate-independent_phosphoglycerate_mutase_Rickettsiella_grylli
[ 0i[374263589|reflZP_09622137.1|_hypothetical_protein_LDG_8590_Legionella_drancourtii_LLAP12
ol gi|270159152|ref|ZP_06187808.1|_23-hisphosphoglycerate-independent_phosphoglycerate_mutase_Legionella_longbeachae_D-4968
0i|153208292|ref|ZP_01946671.1|_23-bisphosphoglycerate-independent_phosphoglycerate_mutase_Coxiella_burnetii_MSU_Goat_Q177
| 9i|154707286|ref| YP_001423869.1|_phosphoglyceromutase_Coxiella_burnetii_Dugway_5J108-111
gi[212212108|ref|YP_002303044.1|_phosphoglyceromutase_Coxiella_burnetii_CbuG_Q212
gi[29654827|ref|NP_820519.1|_phosphoglyceromutase_Coxiella_burnetii_RSA_493
65! gi|161830441|ref|YP_001597373.1|_phosphoglyceromutase_Coxiella_burnetii RSA_331

60

0.1



97

70 0i|343096882|emb|CCC85091.1|_collagen_alpha-1(XXVI1)_chain_Flags:_Precursor_Paenibacillus_polymyxa_M1
499‘_5%10641847\reﬂYP_003946605.1|_unnamed_protein_product_PaenibaciIIus_ponmyxa_SCZ C A H E O 7 06 N J

0i|375308515|refiZP_09773799.1|_hypothetical_protein_ WG8_2324_partial_Paenibacillus_sp._Aloe-11

0i[218231261]ref|YP_002369524.1|_unnamed_protein_product_Bacillus_cereus_B4264
100 & gil42783914|ref|[NP_981161.1|_unnamed_protein_product_Bacillus_cereus_ ATCC_10987

641 gi|229193013|ref|ZP_04319969.1|_Collagen_triple_helix_repeat_domain_protein_Bacillus_cereus_ATCC_10876
gi|168333610|ref|ZP_02691870.1|_hypothetical_protein_Epulo_01906_Epulopiscium_sp._N.t._morphotype_B
0i|325285432|ref|YP_004261222.1|_collagen_triple_helix_repeat-containing_protein_Cellulophaga_lytica_DSM_7489
0i[305664477|ref|YP_003860764.1|_hypothetical_protein_FB2170_16636_Maribacter_sp._HTCC2170
9i|152976105|reflYP_001375622.1|_triple_helix_repeat-containing_collagen_Bacillus_cytotoxicus_NVH_391-98
0i|206978267|ref|ZP_03239145.1|_conserved_hypothetical_protein_Bacillus_cereus_H3081.97

100 - 4i|222095187|ref| YP_002529247.1|_unnamed_protein_product_Bacillus_cereus_Q1

0i|325102932|ref|YP_004272586.1|_unnamed_protein_product_Pedobacter_saltans_DSM_12145

gi|168335603|ref|ZP_02693660.1|_hypothetical_protein_Epulo_10952_Epulopiscium_sp._N.t._morphotype_B

i[340344575|ref|ZP_08667707.1|_Collagen_triple_helix_repeat_protein_Candidatus_Nitrosoarchaeum_koreensis_MY1

i[344203491|ref|YP_004788634.1|_unnamed_protein_product_Muricauda_ruestringensis_DSM_13258
0i[326324002|gb|ADZ54066.1|_virulence-associated_trimeric_autotransporter_Haemophilus_parasuis_SH0165

I 0i|195728820|gh|ACG50731.1|_VtaA29_Haemophilus_parasuis
0i|167855575|ref|ZP_02478336.1|_possible_large_adhesin_Haemophilus_parasuis_29755
gi|167856703|ref|ZP_02479384.1|_putative_large_adhesin_Haemophilus_parasuis_29755
L 73 0i|338847593|gb|AEJ25805.1|_collagen-like_protein_with_amino-end_fibronectin-binding_domain_SclZ.9_Streptococcus_equi_subsp._zooepidemicus_ATCC_35246
10 2 gi[225870909|ref|YP_002746856.1|_unnamed_protein_product_Streptococcus_equi_subsp._equi_4047
[ 100 gi|225869058|ref|YP_002745006.1|_collagen_and_fibronectin-binding_collagen-like_cell_surface-anchored_protein_FneE_Streptococcus_equi_subsp._zooepidemicus
9% gi|225868100|ref|YP_002744048.1|_collagen-binding_collagen-like_surface-anchored_protein_FneF_Streptococcus_equi_subsp._zooepidemicus
100 F gi|195977337|ref|YP_002122581.1|_hypothetical_protein_Sez_0190_Streptococcus_equi_subsp._zooepidemicus_MGCS10565
gi|225867777|ref|YP_002743725.1|_cell_surface-anchored_protein_SclH_Streptococcus_equi_subsp._zooepidemicus
100 |9i|195977309|ref|YP_002122553.1|_hypothetical_protein_Sez_0162_Streptococcus_equi_subsp._zooepidemicus_ MGCS10565
62 0i|326324739|dbj|BAJ84553.1|_collagen-like_protein_SclZ.3_Streptococcus_equi_subsp._zooepidemicus
100 | 9i|225870244|ref|YP_002746191.1|_unnamed_protein_product_Streptococcus_equi_subsp._equi_4047
0 0i|76262843|gb|ABA41496.1|_collagen-like_protein_F_Streptococcus_equi_subsp._equi
\— gi|195977861|ref|YP_002123105.1|_hypothetical_protein_Sez_0729_Streptococcus_equi_subsp._zooepidemicus_MGCS10565
32 100 [~ gi|195977250|ref|YP_002122494.1|_hypothetical_protein_Sez_0099_Streptococcus_equi_subsp._zooepidemicus_MGCS10565
[ 0i|225867697|ref|YP_002743645.1|_cell_surface-anchored_protein_Streptococcus_equi_subsp._zooepidemicus
0i[225868951|ref| YP_002744899.1|_collagen-like_surface-anchored_protein_SclE_Streptococcus_equi_subsp._zooepidemicus
45 0i|195977744]ref|YP_002122988.1|_hypothetical_protein_Sez_0608_Streptococcus_equi_subsp._zooepidemicus_MGCS10565
0i|225869567|ref|YP_002745514.1|_unnamed_protein_product_Streptococcus_equi_subsp._equi_4047
ﬂ': 0i|225867983|ref|YP_002743931.1|_cell_surface-anchored_protein_Scll_Streptococcus_equi_subsp._zooepidemicus
0i|338847722|gb|AEJ25934.1|_cell_surface-anchored_protein_Scll_Streptococcus_equi_subsp._zooepidemicus_ ATCC_35246
82 99 { gi|76262851|gb|ABA41499.1|_collagen-like_protein_I_Streptococcus_equi_subsp._equi
100 ! gi|225871102|reflYP_002747049.1]_unnamed_protein_product_Streptococcus_equi_subsp._equi_4047
100 0i[284989302|ref|YP_003407856.1|_collagen_triple_helix_repeat-containing_protein_Geodermatophilus_obscurus_DSM_43160
0i|284989858ref| YP_003408412.1|_collagen_triple_helix_repeat-containing_protein_Geodermatophilus_obscurus_DSM_43160
14 gi[195729183|gh|ACG50752.1|_VtaA13_Haemophilus_parasuis_str._Nagasaki
28 [ 0il148358621|reflYP_001249828.1|_hypothetical_protein_LPC_0495_Legionella_pneumophila_str._Corby
o — 0i[306569351|gb|ADN03208.1|_HbP1_Legionella_pneumophila
i|345351547|gb|[EGW83806.1|_collagen_triple_helix_repeat_family_protein_Escherichia_coli_STEC_94C
ﬂMQSSmMEGWWWO.1|_co|Iagen_triple_helix_repeat_famiIy_protein_Escherichia_coli_STEC_EH250
93— CAHE_0706_exported_protein_of_unknown_function_Cardinium_hertigii_cEperl
‘ gi|340384668|ref|XP_003390833.1|_PREDICTED:_complement_C1q_tumor_necrosis_factor-related_protein_9-like_partial Amphimedon_queenslandica
0i[168202290|ref|ZP_02629860.1|_collagen_triple_helix_repeat_protein_Clostridium_perfringens_C_str._JGS1495

100 ' ¢i|110802900|ref|YP_698350.1|_triple_helix_repeat-containing_collagen_Clostridium_perfringens_SM101



54 0i[343096882|emb|CCC85091.1|_collagen_alpha-1(XXVI)_chain_Flags:_Precursor_Paenibacillus_polymyxa_M1
ﬂE 0i[310641847|reflYP_003946605.1|_unnamed_protein_product_Paenibacillus_polymyxa_SC2
86 0i[375308515|ref|ZP_09773799.1|_hypothetical_protein_WG8_2324_partial_Paenibacillus_sp._Aloe-11 CA H E_O 7 O 6 M L
gi|42783914|ref|INP_981161.1|_unnamed_protein_product_Bacillus_cereus_ ATCC_10987
15 4100‘{ 0i[218231261|ref|YP_002369524.1|_unnamed_protein_product_Bacillus_cereus_B4264
52 - gi[229193013|ref|ZP_04319969.1|_Collagen_triple_helix_repeat_domain_protein_Bacillus_cereus_ ATCC_10876
0i|168333610|ref|ZP_02691870.1|_hypothetical_protein_Epulo_01906_Epulopiscium_sp._N.t._morphotype_B
0i|168335603|ref|ZP_02693660.1|_hypothetical_protein_Epulo_10952_Epulopiscium_sp._N.t._morphotype_B
0i|325285432|ref|YP_004261222.1|_collagen_triple_helix_repeat-containing_protein_Cellulophaga_lytica_DSM_7489
0i|305664477|ref|YP_003860764.1|_hypothetical_protein_FB2170_16636_Maribacter_sp._HTCC2170
CAHE_0706_exported_protein_of_unknown_function_Cardinium_hertigii_cEperl
gi|340384668|ref|XP_003390833.1|_PREDICTED:_complement_C1q_tumor_necrosis_factor-related_protein_9-like_partial_Amphimedon_gueenslandica
100 F 0i|284989302|ref|YP_003407856.1|_collagen_triple_helix_repeat-containing_protein_Geodermatophilus_obscurus_DSM_43160
0 gi[284989858|ref|YP_003408412.1|_collagen_triple_helix_repeat-containing_protein_Geodermatophilus_obscurus_DSM_43160
26 ’j 0i[148358621|ref|YP_001249828.1|_hypothetical_protein_LPC_0495_Legionella_pneumophila_str._Corby
100 i[306569351|gb|ADN03208.1|_HbP1_Legionella_pneumophila
100 | 9i|168202290|ref|ZP_02629860.1|_collagen_triple_helix_repeat_protein_Clostridium_perfringens_C_str._JGS1495
gi|110802900|ref|YP_698350.1|_triple_helix_repeat-containing_collagen_Clostridium_perfringens_SM101

29 4';7 gi|345351547|gb|[EGW83806.1|_collagen_triple_helix_repeat_family_protein_Escherichia_coli_STEC_94C

2 92 0i|345364955|gb|EGW97070.1|_collagen_triple_helix_repeat_family_protein_Escherichia_coli_ STEC_EH250

100 [ 9i[206978267|reflZP_03239145.1|_conserved_hypothetical_protein_Bacillus_cereus_H3081.97
0i|222095187|ref|YP_002529247.1|_unnamed_protein_product_Bacillus_cereus_Q1

0i[152976105|ref|YP_001375622.1] _triple_helix_repeat-containing_collagen_Bacillus_cytotoxicus_NVH_391-98
0i|325102932|ref|YP_004272586.1|_unnamed_protein_product_Pedobacter_saltans_DSM_12145
0i|340344575|ref|ZP_08667707.1|_Collagen_triple_helix_repeat_protein_Candidatus_Nitrosoarchaeum_koreensis_MY1

35

0i[167856703|ref|ZP_02479384.1|_putative_large_adhesin_Haemophilus_parasuis_29755
0i[195729183|gh|ACG50752.1|_VtaAl13_Haemophilus_parasuis_str._Nagasaki
gi|326324002|gb|ADZ54066.1|_virulence-associated_trimeric_autotransporter_Haemophilus_parasuis_SH0165
0i[195728820|gh|ACG50731.1|_VtaA29_Haemophilus_parasuis
22 0i|167855575|reflZP_02478336.1|_possible_large_adhesin_Haemophilus_parasuis_29755
0i[344203491|ref|YP_004788634.1|_unnamed_protein_product_Muricauda_ruestringensis_DSM_13258
100 f 0i|195977337|reflYP_002122581.1|_hypothetical_protein_Sez_0190_Streptococcus_equi_subsp._zooepidemicus_MGCS10565

0i|225867777|reflYP_002743725.1|_cell_surface-anchored_protein_SclH_Streptococcus_equi_subsp._zooepidemicus
100 | 9i|195977309|ref| YP_002122553.1|_hypothetical_protein_Sez_0162_Streptococcus_equi_subsp._zooepidemicus_MGCS10565
0i|326324739|dbj|BAJ84553.1|_collagen-like_protein_SclZ.3_Streptococcus_equi_subsp._zooepidemicus

93 0i|225869058ref|YP_002745006.1|_collagen_and_fibronectin-binding_collagen-like_cell_surface-anchored_protein_FneE_Streptococcus_equi_subsp._zooepidemicus
i':'i 0i|225868100|ref|YP_002744048.1|_collagen-binding_collagen-like_surface-anchored_protein_FneF_Streptococcus_equi_subsp._zooepidemicus
100 0i|338847593|gb|AEJ25805.1|_collagen-like_protein_with_amino-end_fibronectin-binding_domain_SclZ.9_Streptococcus_equi_subsp._zooepidemicus_ATCC_35246
23 14 ——gi|225870909|ref| YP_002746856.1|_unnamed_protein_product_Streptococcus_equi_subsp._equi_4047

gi|195977861|ref|YP_002123105.1|_hypothetical_protein_Sez_0729_Streptococcus_equi_subsp._zooepidemicus_MGCS10565

4@'_@70244lreleP_002746191.1|_unnamed_protein_product_Streptococcus_equi_subsp._equi_4047

99 1 gi[76262843|gb| ABA41496.1|_collagen-like_protein_F_Streptococcus_equi_subsp._equi
99 0i[195977250|ref|YP_002122494.1|_hypothetical_protein_Sez_0099_Streptococcus_equi_subsp._zooepidemicus_MGCS10565
gi|225867697|ref|YP_002743645.1|_cell_surface-anchored_protein_Streptococcus_equi_subsp._zooepidemicus
0i|225869567|ref|YP_002745514.1|_unnamed_protein_product_Streptococcus_equi_subsp._equi_4047
92 |0i|225868951|ref|YP_002744899.1|_collagen-like_surface-anchored_protein_SclE_Streptococcus_equi_subsp._zooepidemicus
0i|195977744|reflYP_002122988.1|_hypothetical_protein_Sez_0608_Streptococcus_equi_subsp._zooepidemicus_MGCS10565
0i[225867983|ref| YP_002743931.1|_cell_surface-anchored_protein_Scll_Streptococcus_equi_subsp._zooepidemicus
0i[338847722|gb|AEJ25934.1|_cell_surface-anchored_protein_Scll_Streptococcus_equi_subsp._zooepidemicus_ATCC_35246
gi|76262851|gb|ABA41499.1|_collagen-like_protein_|_Streptococcus_equi_subsp._equi
92 ! gi|225871102|ref| YP_002747049.1|_unnamed_protein_product_Streptococcus_equi_subsp._equi_4047

35

0.2



89 — gi|349699978|ref|ZP_08901607.1|_glutathione_peroxidase_Gluconacetobacter_europaeus_LMG_18494

99 0i[330993437|ref|ZP_08317372.1|_Glutathione_peroxidase_Gluconacetobacter_sp._SXCC-1

% gi[347761854|ref|YP_004869415.1|_unnamed_protein_product_Gluconacetobacter_xylinus_NBRC_3288
ad 0i|296115103)|ref|ZP_06833744.1|_glutathione_peroxidase_Gluconacetobacter_hansenii_ATCC_23769
99 ————0i|162147861|ref|YP_001602322.1|_glutathione_peroxidase_Gluconacetobacter_diazotrophicus_PAl_5
0i|339018810|ref|ZP_08644934.1|_glutathione_peroxidase_Acetobacter_tropicalis NBRC_101654
58 82 gi[258542703|ref|'YP_003188136.1|_glutathione_peroxidase_Acetobacter_pasteurianus_IFO_3283-01

100 gi|371458890|dbj|GAB28464.1|_glutathione_peroxidase_Acetobacter_pasteurianus_NBRC_101655
0i|154252696|ref|YP_001413520.1|_unnamed_protein_product_Parvibaculum_lavamentivorans_DS-1
0i|294085930|ref| YP_003552690.1|_unnamed_protein_product_Candidatus_Puniceispirillum_marinum_IMCC1322

499|: 0i83312726|ref|YP_422990.1|_phospholipid_hydroperoxide_glutathione_peroxidase_Magnetospirillum_magneticum_AMB-1

» gi[23014137|ref|ZP_00053970.1|_COG0386:_Glutathione_peroxidase_Magnetospirillum_magnetotacticum_MS-1
99 T (il144898678/emh|CAM75542.1|_glutathione_peroxidase_Magnetospirillum_gryphiswaldense_MSR-1
|l 0i|380683248|emb|CCG41513.1|_Glutathione_peroxidase_Phaeospirillum_molischianum_DSM_120
gi[374262184|ref|ZP_09620756.1|_hypothetical_protein_ LDG_7161_Legionella_drancourtii_LLAP12
gi[270157947|ref|ZP_06186604.1|_glutathione_peroxidase_Legionella_longbeachae_D-4968
0i[217978597|ref|YP_002362744.1|_glutathione_peroxidase_Methylocella_silvestris_BL2
0i|209964681|ref|YP_002297596.1|_unnamed_protein_product_Rhodospirillum_centenum_SW
gi|83593198|ref| YP_426950.1|_glutathione_peroxidase_Rhodospirillum_rubrum_ATCC_11170
0i[197105444|ref|YP_002130821.1|_glutathione_peroxidase_Phenylobacterium_zucineum_HLK1
0i|357977408|refiZP_09141379.1|_glutathione_peroxidase_Sphingomonas_sp._KC8
0i|329941306]|ref|ZP_08290585.1|_glutathione_peroxidase_Streptomyces_griseoaurantiacus_M045
0i[162456628|ref|YP_001618995.1|_bsaA_gene_product_Sorangium_cellulosum_So_ce_56

o

99

-

31 0i|124265430|ref|YP_001019434.1|_glutathione_peroxidase_transmembrane_protein_Methylibium_petroleiphilum_PM1
0i|297181363|gb|ADI17553.1|_glutathione_peroxidase_uncultured_alpha_proteobacterium_HF0130_06E21
1 29 E 0i|288959638|ref| YP_003449979.1|_glutathione_peroxidase_Azospirillum_sp._B510
100 0i[374293474|ref|YP_005040509.1|_pgx1_gene_product_Azospirillum_lipoferum_4B
3 gi|163792222|ref|ZP_02186199.1|_Glutathione_peroxidase_alpha_proteobacterium_BAL199

gi|154250726|ref|YP_001411550.1|_unnamed_protein_product_Parvibaculum_lavamentivorans_DS-1

gi[338739762|ref|YP_004676724.1|_unnamed_protein_product_Hyphomicrobium_sp._MC1
100 gi|300023472|reflYP_003756083.1|_glutathione_peroxidase_Hyphomicrobium_denitrificans_ATCC_51888
_ 100 i[353209875|gb|EHB75277.1|_glutathione_peroxidase_Hyphomicrobium_denitrificans_1INES1

60 0i|254502208|ref|ZP_05114359.1|_glutathione_peroxidase_subfamily_putative_Labrenzia_alexandrii_DFL-11
495‘—|:gi|118589531\reﬂZP701546936.lLGIutathionefperoxidasefStappiaﬁaggregataflAMleGlA
gi|307946709|reflZP_07662044.1|_putative_Glutathione_peroxidase-like_protein_BsaA_Roseibium_sp._TrichSKD4
37 0i[365887289|ref|ZP_09426147.1|_putative_glutathione_peroxidase_Bradyrhizobium_sp._STM_3809
98 gi|170743570|reflYP_001772225.1|_unnamed_protein_product_Methylobacterium_sp._4-46
{ 0i|220921774|reflYP_002497075.1|_glutathione_peroxidase_Methylobacterium_nodulans_ORS_2060
98| ———gi|170750326|ref|YP_001756586.1|_glutathione_peroxidase_Methylobacterium_radiotolerans_JCM_2831
—1 0i|188579660|ref|YP_001923105.1|_glutathione_peroxidase_Methylobacterium_populi_BJ001
100 0i|240136977|reflYP_002961446.1|_unnamed_protein_product_Methylobacterium_extorquens_AM1

99 [~ 0i|254558829|ref| YP_003065924.1|_glutathione_peroxidase_Methylobacterium_extorquens_DM4

611gi|163849768|reflYP_001637811.1|_glutathione_peroxidase_Methylobacterium_extorquens_PA1
0i|365855800|ref|ZP_09395838.1|_glutathione_peroxidase_Acetobacteraceae_bacterium_AT-5844
0i[359408951|ref|ZP_09201419.1|_glutathione_peroxidase_SAR116_cluster_alpha_proteobacterium_HIMB100
CAHE_0731_Glutathione_peroxidase_Cardinium_hertigii_cEperl

ﬁ,— gi|126729311|ref|ZP_01745125.1|_glutathione_peroxidase_famly_protein_Sagittula_stellata_E-37
31

0i|159044599|ref|YP_001533393.1|_putative_glutathione_peroxidase_Dinoroseobacter_shibae_DFL_12

98 gi|149915550|ref|ZP_01904076.1|_glutathione_peroxidase_famly_protein_Roseobacter_sp._AzwK-3b
93 0i|149204436|ref|ZP_01881403.1|_glutathione_peroxidase_famly_protein_Roseovarius_sp._TM1035

97

“ 0i|349686454|ref|ZP_08897596.1|_glutathione_peroxidase_Gluconacetobacter_oboediens_174Bp2 C A H E O 7 3 1 N J



64T 0i[254558829|ref| YP_003065924.1|_glutathione_peroxidase_Methylobacterium_extorquens_DM4

98 || 9i|163849768|ref| YP_001637811.1|_glutathione_peroxidase_Methylobacterium_extorquens_PAL C Q HE 0731 M L

100 0i|240136977|reflYP_002961446.1|_unnamed_protein_product_Methylobacterium_extorquens_AM1

kad 0i|188579660|ref|YP_001923105.1|_glutathione_peroxidase_Methylobacterium_populi_BJ001
94 ——@i|170750326|ref| YP_001756586.1|_glutathione_peroxidase_Methylobacterium_radiotolerans_JCM_2831
9% gi[170743570|ref|YP_001772225.1|_unnamed_protein_product_Methylobacterium_sp._4-46
97 0i[220921774|ref|YP_002497075.1|_glutathione_peroxidase_Methylobacterium_nodulans_ORS_2060
0i|365887289|ref|ZP_09426147.1|_putative_glutathione_peroxidase_Bradyrhizobium_sp._STM_3809

CAHE_0731_Glutathione_peroxidase_Cardinium_hertigii_cEperl

-

0i[118589531|ref|ZP_01546936.1|_Glutathione_peroxidase_Stappia_aggregata_IAM_12614
0i[254502208]ref|ZP_05114359.1|_glutathione_peroxidase_subfamily_putative_Labrenzia_alexandrii_DFL-11
61 0i|307946709|ref|ZP_07662044.1|_putative_Glutathione_peroxidase-like_protein_BsaA_Roseibium_sp._TrichSKD4

37

0i[365855800|ref|ZP_09395838.1|_glutathione_peroxidase_Acetobacteraceae_bacterium_AT-5844
gi|374262184|ref|ZP_09620756.1|_hypothetical_protein_LDG_7161_Legionella_drancourtii_LLAP12

100 |:
gi|270157947|ref|ZP_06186604.1|_glutathione_peroxidase_Legionella_longbeachae_D-4968

0i|197105444|ref|YP_002130821.1|_glutathione_peroxidase_Phenylobacterium_zucineum_HLK1
gi|217978597|ref|YP_002362744.1|_glutathione_peroxidase_Methylocella_silvestris_BL2
gi|357977408|ref|ZP_09141379.1|_glutathione_peroxidase_Sphingomonas_sp._KC8

29

ar—

0i|162456628|ref|YP_001618995.1|_bsaA_gene_product_Sorangium_cellulosum_So_ce_56
0i|124265430|ref|YP_001019434.1|_glutathione_peroxidase_transmembrane_protein_Methylibium_petroleiphilum_PM1

gi|329941306|ref|ZP_08290585.1|_glutathione_peroxidase_Streptomyces_griseoaurantiacus_MO045

0i|163792222|ref|ZP_02186199.1|_Glutathione_peroxidase_alpha_proteobacterium_BAL199

|o

il83:
gil

84
53

86

47 |: 0i|209964681|re
g

gij37429

0.1

0i[154250726]ref|YP_001411550.1|_unnamed_protein_product_Parvibaculum_lavamentivorans_DS-1
gi[338739762|ref|YP_004676724.1|_unnamed_protein_product_Hyphomicrobium_sp._MC1

9
100 [ 0i|300023472|ref|YP_003756083.1|_glutathione_peroxidase_Hyphomicrobium_denitrificans_ATCC_51888
87 0i[353209875|gb|EHB75277.1|_glutathione_peroxidase_Hyphomicrobium_denitrificans_INES1

312726|ref|YP_422990.1|_phospholipid_hydroperoxide_glutathione_peroxidase_Magnetospirillum_magneticum_AMB-1
23014137|ref|ZP_00053970.1|_COG0386:_Glutathione_peroxidase_Magnetospirillum_magnetotacticum_MS-1
i|144898678|emb|CAM75542.1|_glutathione_peroxidase_Magnetospirillum_gryphiswaldense_ MSR-1
gi380683248|emb|CCG41513.1|_Glutathione_peroxidase_Phaeospirillum_molischianum_DSM_120

0i|154252696|ref|YP_001413520.1|_unnamed_protein_product_Parvibaculum_lavamentivorans_DS-1

100 | i[258542703|ref| YP_003188136.1|_glutathione_peroxidase_Acetobacter_pasteurianus_IFO_3283-01
0i[371458890|dbj|GAB28464.1|_glutathione_peroxidase_Acetobacter_pasteurianus_NBRC_101655
gi|339018810|ref|ZP_08644934.1|_glutathione_peroxidase_Acetobacter_tropicalis_NBRC_101654

0i|162147861|ref|YP_001602322.1|_glutathione_peroxidase_Gluconacetobacter_diazotrophicus_PAI_5

0i|296115103|ref|ZP_06833744.1|_glutathione_peroxidase_Gluconacetobacter_hansenii_ATCC_23769

0i[330993437|ref|ZP_08317372.1|_Glutathione_peroxidase_Gluconacetobacter_sp._SXCC-1
gi[347761854|ref|YP_004869415.1|_unnamed_protein_product_Gluconacetobacter_xylinus_NBRC_3288

99

gi|349699978|ref|ZP_08901607.1|_glutathione_peroxidase_Gluconacetobacter_europaeus_LMG_18494

87 — gi[349686454|reflZP_08897596.1|_glutathione_peroxidase_Gluconacetobacter_oboediens_174Bp2
f|'YP_002297596.1|_unnamed_protein_product_Rhodospirillum_centenum_SW

83593198|ref| YP_426950.1|_glutathione_peroxidase_Rhodospirillum_rubrum_ATCC_11170

0i|288959638|ref|YP_003449979.1|_glutathione_peroxidase_Azospirillum_sp._B510

3474|reflYP_005040509.1|_pgx1_gene_product_Azospirillum_lipoferum_4B
gi[294085930|ref|YP_003552690.1|_unnamed_protein_product_Candidatus_Puniceispirillum_marinum_IMCC1322

gi[297181363|gb|ADI17553.1|_glutathione_peroxidase_uncultured_alpha_proteobacterium_HF0130_06E21

gi|359408951|ref|ZP_09201419.1|_glutathione_peroxidase_SAR116_cluster_alpha_proteobacterium_HIMB100
0i|149204436|ref|ZP_01881403.1|_glutathione_peroxidase_famly_protein_Roseovarius_sp._TM1035

97 0i|149915550|ref|ZP_01904076.1|_glutathione_peroxidase_famly_protein_Roseobacter_sp._AzwK-3b
31 7|: 0i126729311|reflZP_01745125.1|_glutathione_peroxidase_famly_protein_Sagittula_stellata_E-37
84 0i|159044599|refYP_001533393.1|_putative_glutathione_peroxidase_Dinoroseobacter_shibae_ DFL_12



gi|157828164|ref|YP_001494406.1|_multidrug_resistance_ABC_transporter_ATP-binding_protein_Rickettsia_rickettsii_str._Sheila_Smith
47 0i[379018789|ref| YP_005295023.1|_unnamed_protein_product_Rickettsia_rickettsii_str._HIp*2 C A H E O 740 NJ

gi|379712032|ref|YP_005300371.1|_unnamed_protein_product_Rickettsia_philipii_str._364D
% gi|238650430|ref|YP_002916282.1|_multidrug_resistance_ABC_transporter_ATP-binding_and_permease_protein_Rickettsia_peacockii_str._Rustic
gi|374319007|ref|YP_005065505.1|_abcT3_gene_product_Rickettsia_slovaca_13-B
[[ 0i|378935983|gh|AFC74483.1|_multidrug_ABC_transporter_ATP-binding_protein_Rickettsia_parkeri_str._Portsmouth
0i|15892209|refiNP_359923.1|_multidrug_resistance_ ABC_transporter_ATP-binding_protein_Rickettsia_conorii_str._Malish_7
8| 1 0i[350273270|ref| YP_004884583.1|_abcT3_gene_product_Rickettsia_japonica_YH
4~ 0i|341583513|ref| YP_004764004.1|_unnamed_protein_product_Rickettsia_heilongjiangensis_054
r 9i|378930896|gb|AFC69405.1|_multidrug_ABC_transporter_ATP-binding_protein_Candidatus_Rickettsia_amblyommii_str._GAT-30V
gi|378935436|gb|AFC73937.1|_multidrug_ABC_transporter_ATP-binding_protein_Rickettsia_montanensis_str._OSU_85-930
i|378933553|gh|AFC72056.1|_multidrug_ABC_transporter_ATP-binding_protein_Rickettsia_rhipicephali_str._3-7-female6-CWPP
5 || 9i|157964278|reflYP_001499102.1|_multidrug_ABC_transporter_ATP-binding_protein_Rickettsia_massiliae_MTU5
76 |6 gi|379713344|ref|YP_005301682.1|_unnamed_protein_product_Rickettsia_massiliae_str._AZT80
0i|67458723|ref|YP_246347.1|_abcT3_gene_product_Rickettsia_felis URRWXCal2
gi[157825419|ref|YP_001493139.1|_unnamed_protein_product_Rickettsia_akari_str._Hartford
100 | 6% gi[378933040|gh|AFC71545.1|_multidrug_ABC_transporter_ATP-binding_protein_Rickettsia_australis_str._Cutlack
L gi|157803426|ref|YP_001491975.1|_multidrug_ABC_transporter_ATP-binding_protein_Rickettsia_canadensis_str._McKiel
0i|157826938|ref|YP_001496002.1|_unnamed_protein_product_Rickettsia_bellii_OSU_85-389
0i|339320467|ref|YP_004680162.1|_putative_ABC_transporter_ATP-binding_protein_Candidatus_Midichloria_mitochondrii_IricVA
0i|46446967|ref|YP_008332.1|_unnamed_protein_product_Candidatus_Protochlamydia_amoebophila_UWE25
L) 0i|348617830|refiZP_08884364.1|_ABC_transporter_ATP-binding_protein_Candidatus_Glomeribacter_gigasporarum_BEG34
21 0i|338733445|ref|YP_004671918.1|_ABC_transporter_ATP-binding_protein_Simkania_negevensis_Z
8 gi|270156800|ref|ZP_06185457.1|_ABC-type_multidrug_efflux_pump_Legionella_longbeachae_D-4968
70 gi[282892025|ref|ZP_06300502.1|_hypothetical_protein_pah_c2050045_Parachlamydia_acanthamoebae_str._Halls_coccus
417 gi|148358819|ref|YP_001250026.1|_ABC_transporter_ATP_binding_protein_Legionella_pneumophila_str._Corby
68 [~ 0i[54297195|ref|YP_123564.1|_hypothetical_protein_Ipp1240_Legionella_pneumophila_str._Paris
100 0i|54294176|ref|YP_126591.1|_hypothetical_protein_Ipl1240_Legionella_pneumophila_str._Lens
Gt 0i|307609989|emb|CBW99521.1|_hypothetical_protein_LPW_12921_Legionella_pneumophila_130b
0i|52841508|ref|YP_095307.1|_abcT3_gene_product_Legionella_pneumophila_subsp._pneumophila_str._Philadelphia_1
100 gi|54295083|ref| YP_127498.1|_hypothetical_protein_Ipl2163_Legionella_pneumophila_str._Lens
100 0i|52842450|ref|YP_096249.1|_abcT3_gene_product_Legionella_pneumophila_subsp._pneumophila_str._Philadelphia_1
34| 91154298133|ref]YP_124502.1|_hypothetical_protein_Ipp2190_Legionella_pneumophila_str._Paris
31[ 9i[307611078]emb|CBX00720.1|_hypothetical_protein_LPW_24241_L egionella_pneumophila_130b
35(19i[296107827|ref| YP_003619528.1|_multidrug_ABC_transporter_Legionella_pneumophila_2300/99_Alcoy
94 ! gi|148359780|ref|YP_001250987.1|_multidrug_resistance_ABC_transporter_ATP-binding_protein_Legionella_pneumophila_str._Corby
0i[344925080|ref|ZP_08778541.1|_ABC_transporter_permease/ATP-binding_protein_Candidatus_Odyssella_thessalonicensis_L13
% 0i|189183437|ref|YP_001937222.1|_ABC_transporter_permease/ATP-binding_protein_Orientia_tsutsugamushi_str._lkeda
1 gi|157827569|ref|YP_001496633.1|_unnamed_protein_product_Rickettsia_bellii_OSU_85-389
0i|54295897|ref| YP_122209.1|_hypothetical_protein_plpp0054_Legionella_pneumophila_str._Paris
CAHE_0740_putative_ABC_transporter_ATP-binding_protein_Cardinium_hertigii_cEperl

66 0i[357403542]ref|YP_004915466.1|_unnamed_protein_product_Methylomicrobium_alcaliphilum
3 41005@\344942675|ref|ZP_0878196241|_Xenobiotic-transporting_ATPase_MethyIobacter_tundripaludum_SV96
0i|333984611|ref|YP_004513821.1|_unnamed_protein_product_Methylomonas_methanica_MC09

100 0i|114332413|ref|YP_748635.1|_ABC_transporter-like_protein_Nitrosomonas_eutropha_C91
0i[30250373|ref|[NP_842443.1|_ABC_transporter_ATP-binding_protein/permease_Nitrosomonas_europaea_ ATCC_19718
0i|162450923|ref{YP_001613290.1|_msbA6_gene_product_Sorangium_cellulosum_So_ce_56
0i|282901018|ref|ZP_06308951.1|_ABC_transporter-like_protein_Cylindrospermopsis_raciborskii_CS-505
gi|75910345|ref|YP_324641.1|_unnamed_protein_product_Anabaena_variabilis ATCC_29413
9 gi|76782142|gb|ABA54847.1|_peptide_transporter_Nostoc_commune_UTEX_584
100 gi|186682160|ref|YP_001865356.1|_ABC_transporter_Nostoc_punctiforme_PCC_73102

© 93

© X

100

100

48

100



gi|379018789|ref|YP_005295023.1|_unnamed_protein_product_Rickettsia_rickettsii_str._Hlp*2

0i[238650430|ref| YP_002916282.1|_multidrug_resistance_ABC_transporter_ATP-binding_and_permease_protein_Rickettsia_peacockii_str._Rustic

6| gi|379712032|ref|YP_005300371.1|_unnamed_protein_product_Rickettsia_philipii_str._364D CAH E 0740 M L
gi|157828164|ref|YP_001494406.1|_multidrug_resistance_ABC_transporter_ATP-binding_protein_Rickettsia_rickettsii_str._Sheila_Smith -
gi[374319007|ref|YP_005065505.1|_abcT3_gene_product_Rickettsia_slovaca_13-B

6q[ 9i[378935983|gb|AFC74483.1|_multidrug_ABC_transporter_ATP-binding_protein_Rickettsia_parkeri_str._Portsmouth

96! gi|15892209|refINP_359923.1]_multidrug_resistance_ABC_transporter_ATP-binding_protein_Rickettsia_conorii_str._Malish_7
gi|350273270|ref|YP_004884583.1|_abcT3_gene_product_Rickettsia_japonica_YH

53| gi[341583513|ref|YP_004764004.1]_unnamed_protein_product_Rickettsia_heilongjiangensis_054

I gi|378930896|gh|AFC69405.1|_multidrug_ABC_transporter_ATP-binding_protein_Candidatus_Rickettsia_amblyommii_str._GAT-30V
gi|378935436|gh|AFC73937.1|_multidrug_ABC_transporter_ATP-binding_protein_Rickettsia_montanensis_str._OSU_85-930

~

8
61| [ 911378933553|gb| AFC72056.1|_multidrug_ABC_transporter_ATP-binding_protein_Rickettsia_rhipicephali_str._3-7-female6-CWPP
o gi|157964278|reflYP_001499102.1|_multidrug_ABC_transporter_ATP-binding_protein_Rickettsia_massiliae_ MTU5

61 gi|379713344]ref|YP_005301682.1|_unnamed_protein_product_Rickettsia_massiliae_str._AZT80
gi|67458723|ref|YP_246347.1|_abcT3_gene_product_Rickettsia_felis URRWXCal2
100 | 30— gi|157825419|reflYP_001493139.1|_unnamed_protein_product_Rickettsia_akari_str._Hartford

gi|270156800|ref|ZP_06185457.1|_ABC-type_multidrug_efflux_pump_Legionella_longbeachae_D-4968
0i[282892025|ref|ZP_06300502.1|_hypothetical_protein_pah_c2050045_Parachlamydia_acanthamoebae_str._Halls_coccus

66 - gi|378933040|gb|AFC71545.1]_multidrug_ABC_transporter_ATP-binding_protein_Rickettsia_australis_str._Cutlack
— 0i|157803426|ref|YP_001491975.1|_multidrug_ABC_transporter_ATP-binding_protein_Rickettsia_canadensis_str._McKiel
% 0i|157826938|ref|YP_001496002.1|_unnamed_protein_product_Rickettsia_bellii_OSU_85-389
42
L
8

0i|54295897|ref|YP_122209.1|_hypothetical_protein_plpp0054_Legionella_pneumophila_str._Paris

19
100

gi|157827569|ref|YP_001496633.1|_unnamed_protein_product_Rickettsia_bellii_OSU_85-389
0i[344925080|ref|ZP_08778541.1|_ABC_transporter_permease/ATP-binding_protein_Candidatus_Odyssella_thessalonicensis_L13
87 0i|189183437|ref|YP_001937222.1|_ABC_transporter_permease/ATP-binding_protein_Orientia_tsutsugamushi_str._Ikeda

100 |: 0i|114332413|ref|YP_748635.1|_ABC_transporter-like_protein_Nitrosomonas_eutropha_C91
gi[30250373|ref|NP_842443.1|_ABC_transporter_ATP-binding_protein/permease_Nitrosomonas_europaea_ ATCC_19718
69 gi[357403542|ref|YP_004915466.1|_unnamed_protein_product_Methylomicrobium_alcaliphilum

100

0i|344942675|ref|ZP_08781962.1|_Xenobiotic-transporting_ATPase_Methylobacter_tundripaludum_SV96
0i[333984611]ref|YP_004513821.1|_unnamed_protein_product_Methylomonas_methanica_MC09
— 0i|162450923|ref| YP_001613290.1|_msbA6_gene_product_Sorangium_cellulosum_So_ce_56
gi|76782142|gb|ABA54847.1|_peptide_transporter_Nostoc_commune_UTEX_584
0i|186682160|ref|YP_001865356.1|_ABC_transporter_Nostoc_punctiforme_PCC_73102
0i|75910345|ref|YP_324641.1|_unnamed_protein_product_Anabaena_variabilis ATCC_29413
0i|282901018ref|ZP_06308951.1|_ABC_transporter-like_protein_Cylindrospermopsis_raciborskii_CS-505

100

95

100

56
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il46446967|ref|YP_008332.1|_unnamed_protein_product_Candidatus_Protochlamydia_amoebophila_UWE25

0i[348617830|ref|ZP_08884364.1|_ABC_transporter_ATP-binding_protein_Candidatus_Glomeribacter_gigasporarum_BEG34

0i|338733445|ref| YP_004671918.1|_ABC_transporter_ATP-binding_protein_Simkania_negevensis_Z

100

0.1

0i|339320467|ref| YP_004680162.1|_putative_ABC_transporter_ATP-binding_protein_Candidatus_Midichloria_mitochondrii_lricVA
63 ﬁ 0i|148358819|ref|YP_001250026.1|_ABC_transporter_ATP_binding_protein_Legionella_pneumophila_str._Corby

68 | 0i[54297195|ref|YP_123564.1|_hypothetical_protein_Ipp1240_Legionella_pneumophila_str._Paris
gi54294176|ref|YP_126591.1|_hypothetical_protein_Ipl1240_Legionella_pneumophila_str._Lens
0i[307609989|emb|CBW99521.1|_hypothetical_protein_LPW_12921_Legionella_pneumophila_130b
gi[52841508|ref|YP_095307.1|_abcT3_gene_product_Legionella_pneumophila_subsp._pneumophila_str._Philadelphia_1
‘ 0i[54295083|ref| YP_127498.1|_hypothetical_protein_Ipl2163_Legionella_pneumophila_str._Lens

0 0i|307611078|emb|CBX00720.1|_hypothetical_protein_LPW_24241_| egionella_pneumophila_130b
a7 gi|52842450|ref|YP_096249.1|_abcT3_gene_product_Legionella_pneumophila_subsp._pneumophila_str._Philadelphia_1

100

3o 0il54298133(ref| YP_124502.1|_hypothetical_protein_lpp2190_Legionella_pneumophila_str._Paris
49 0i[296107827|ref|YP_003619528.1|_multidrug_ABC_transporter_Legionella_pneumophila_2300/99_Alcoy
931 gi|148359780|ref| YP_001250987.1|_multidrug_resistance_ABC_transporter_ATP-binding_protein_Legionella_pneumophila_str._Corby



461 9i[54297535|ref|YP_123904.1|_hypothetical_protein_Ipp1585_Legionella_pneumophila_str._Paris
99 - 0i|148359150|ref|YP_001250357.1|_hypothetical_protein_LPC_1042_Legionella_pneumophila_str._Corby C AH E 07 5 4 NJ
78 0i54294340|ref|YP_126755.1|_hypothetical_protein_Ipl1408_Legionella_pneumophila_str._Lens _
100 97 | gi|52841843|reflYP_095642.1|_abcT3_gene_product_Legionella_pneumophila_subsp._pneumophila_str._Philadelphia_1
100 gi|307610315/emb|CBW99882.1|_hypothetical_protein_LPW_16401_Legionella_pneumophila_130b
100 0i|54295910|ref| YP_122222.1|_hypothetical_protein_plpp0067_Legionella_pneumophila_str._Paris

gi[270157038|ref|ZP_06185695.1|_multidrug_resistance_ ABC_transporter_ATP_binding_protein_Legionella_longbeachae_D-4968
gi|225630252|ref| YP_002727043.1|_ABC_transporter_ATP-binding_protein_Wolbachia_sp._wRi

gi|157827569|ref|YP_001496633.1|_unnamed_protein_product_Rickettsia_bellii_OSU_85-389

s 0i189183437|ref|YP_001937222.1|_ABC_transporter_permease/ATP-binding_protein_Orientia_tsutsugamushi_str._lkeda

gi[344925080|ref|ZP_08778541.1|_ABC_transporter_permease/ATP-binding_protein_Candidatus_Odyssella_thessalonicensis_L13
gi[54295897|ref|YP_122209.1|_hypothetical_protein_plpp0054_Legionella_pneumophila_str._Paris

gi|270156800|ref|ZP_06185457.1|_ABC-type_multidrug_efflux_pump_Legionella_longbeachae_D-4968

u 0i[282892025|ref|ZP_06300502.1|_hypothetical_protein_pah_c2050045_Parachlamydia_acanthamoebae_str._Halls_coccus

0i|114332413|ref|YP_748635.1|_ABC_transporter-like_protein_Nitrosomonas_eutropha_C91

i[282897829|ref|ZP_06305826.1|_ABC_transporter-like_protein_Raphidiopsis_brookii_D9

0i|282901018|ref|ZP_06308951.1|_ABC_transporter-like_protein_Cylindrospermopsis_raciborskii_CS-505

[ 9il75910345|reflYP_324641.1|_unnamed_protein_product_Anabaena_variabilis_ATCC_29413

100

93 0i[76782142|gb|ABA54847.1|_peptide_transporter_Nostoc_commune_UTEX_584

100 | gi[157826938|ref| YP_001496002.1|_unnamed_protein_product_Rickettsia_bellii_OSU_85-389

gi|91205336|ref|YP_537691.1|_abcT3_gene_product_Rickettsia_bellii_ RML369-C

100 0i[157825419|ref|YP_001493139.1|_unnamed_protein_product_Rickettsia_akari_str._Hartford

gi[239947865|ref|ZP_04699618.1|_multidrug_resistance_ ABC_transporter_ATP-binding_protein_Rickettsia_endosymbiont_of_Ixodes_scapularis
gi|378930896|gb|AFC69405.1|_multidrug_ABC_transporter_ATP-binding_protein_Candidatus_Rickettsia_amblyommii_str._GAT-30V
0i[378935436|gb|AFC73937.1|_multidrug_ABC_transporter_ATP-binding_protein_Rickettsia_montanensis_str._OSU_85-930

0i[350273270|ref| YP_004884583.1|_abcT3_gene_product_Rickettsia_japonica_YH
gi[341583513|ref|YP_004764004.1|_unnamed_protein_product_Rickettsia_heilongjiangensis_054

gi|379018789|ref| YP_005295023.1|_unnamed_protein_product_Rickettsia_rickettsii_str._Hlp*2

gi[379712032|ref| YP_005300371.1|_unnamed_protein_product_Rickettsia_philipii_str._364D

gi|157828164|ref|YP_001494406.1|_multidrug_resistance_ABC_transporter_ATP-binding_protein_Rickettsia_rickettsii_str._Sheila_Smith

75| gi|374319007|ref|YP_005065505.1|_abcT3_gene_product_Rickettsia_slovaca_13-B

gi15892209|reflINP_359923.1|_multidrug_resistance_ABC_transporter_ATP-binding_protein_Rickettsia_conorii_str._Malish_7

a4l . . . .
s gi|229586458|ref|YP_002844959.1|_abcT3_gene_product_Rickettsia_africae_ESF-5

921 gi|34580770|ref|ZP_00142250.1]_multidrug_resistance_ ABC_transporter_ATP-binding_protein_Rickettsia_sibirica_246

gi|378935983|gb|AFC74483.1|_multidrug_ABC_transporter_ATP-binding_protein_Rickettsia_parkeri_str._Portsmouth
90 gi|46446967|ref|YP_008332.1|_unnamed_protein_product_Candidatus_Protochlamydia_amoebophila_UWE25
62

0i|348617830|ref|ZP_08884364.1|_ABC_transporter_ATP-binding_protein_Candidatus_Glomeribacter_gigasporarum_BEG34
z 0i[338733445|ref|YP_004671918.1|_ABC_transporter_ATP-binding_protein_Simkania_negevensis_Z
34

0i|339320467|ref| YP_004680162.1|_putative_ABC_transporter_ATP-binding_protein_Candidatus_Midichloria_mitochondrii_IricVA
CAHE_0754_putative_ ABC_transporter_ATP-binding_protein_Cardinium_hertigii_cEperl
62 gi|54294176|ref|YP_126591.1|_hypothetical_protein_Ipl1240_Legionella_pneumophila_str._Lens
70 [ gi|307609989|emb|CBW99521.1|_hypothetical_protein_LPW_12921_Legionella_pneumophila_130b
46 100 0i|148358819|ref|YP_001250026.1|_ABC_transporter_ATP_binding_protein_Legionella_pneumophila_str._Corby
A0~ i|54297195|ref|YP_123564.1|_hypothetical_protein_Ipp1240_L egionella_pneumophila_str._Paris

0i[52841508]ref|YP_095307.1|_abcT3_gene_product_Legionella_pneumophila_subsp._pneumophila_str._Philadelphia_1
0i|52842450|ref|YP_096249.1|_abcT3_gene_product_Legionella_pneumophila_subsp._pneumophila_str._Philadelphia_1

BA{ 0i|54295083|ref| YP_127498.1|_hypothetical_protein_Ipl2163_Legionella_pneumophila_str._Lens

gi|307611078|emb|CBX00720.1|_hypothetical_protein_LPW_24241_Legionella_pneumophila_130b

54~ gi|54298133|ref|YP_124502.1|_hypothetical_protein_Ipp2190_Legionella_pneumophila_str._Paris

43(10i|296107827|reflYP_003619528.1|_multidrug_ABC_transporter_Legionella_pneumophila_2300/99_Alcoy

100

100

95 1 gi|148359780|ref| YP_001250987.1|_multidrug_resistance_ABC_transporter_ATP-binding_protein_Legionella_pneumophila_str._Corby

0.1



gi|378935983|gh|AFC74483.1|_multidrug_ABC_transporter_ATP-binding_protein_Rickettsia_parkeri_str._Portsmouth

95| gi[15892209|ref|NP_359923.1|_multidrug_resistance_ABC_transporter_ATP-binding_protein_Rickettsia_conorii_str._Malish_7 C Q H E 07 5 4 M L

5[ 9i1229586458]ref|YP_002844959.1|_abcT3_gene_product_Rickettsia_africae_ESF-5

i|34580770|ref|ZP_00142250.1|_multidrug_resistance_ ABC_transporter_ATP-binding_protein_Rickettsia_sibirica_246

gi|374319007|ref|YP_005065505.1|_abcT3_gene_product_Rickettsia_slovaca_13-B

0i[157828164|ref|YP_001494406.1|_multidrug_resistance_ABC_transporter_ATP-binding_protein_Rickettsia_rickettsii_str._Sheila_Smith

gi[379018789ref| YP_005295023.1|_unnamed_protein_product_Rickettsia_rickettsii_str._Hlp*2

gi[379712032|ref| YP_005300371.1|_unnamed_protein_product_Rickettsia_philipii_str._364D

gi|350273270|ref|YP_004884583.1|_abcT3_gene_product_Rickettsia_japonica_YH

372 0i|341583513|ref|YP_004764004.1|_unnamed_protein_product_Rickettsia_heilongjiangensis_054
0i[378930896|gh|AFC69405.1|_multidrug_ABC_transporter_ATP-binding_protein_Candidatus_Rickettsia_amblyommii_str._GAT-30V

1084 0i[378935436|gb|AFC73937.1|_multidrug_ABC_transporter_ATP-binding_protein_Rickettsia_montanensis_str._OSU_85-930

ri 0i|239947865|ref|ZP_04699618.1|_multidrug_resistance_ ABC_transporter_ATP-binding_protein_Rickettsia_endosymbiont_of_Ixodes_scapularis

10 — gi|157825419)ref|YP_001493139.1|_unnamed_protein_product_Rickettsia_akari_str._Hartford
Mgi\157826938|ref|YP7001496002.l\funnamedfproteinﬁproductﬁRickettsiaﬁbelliifOSU785-389

100 ! 6i|91205336|ref|YP_537691.1|_abcT3_gene_product_Rickettsia_bellii_RML369-C

w

9

=Y

— 95 0i|189183437|ref|YP_001937222.1|_ABC_transporter_permease/ATP-binding_protein_Orientia_tsutsugamushi_str._Ikeda
88 0i|344925080|ref|ZP_08778541.1|_ABC_transporter_permease/ATP-binding_protein_Candidatus_Odyssella_thessalonicensis_L13
gi|157827569|ref|YP_001496633.1|_unnamed_protein_product_Rickettsia_bellii_OSU_85-389
76 i|225630252|ref| YP_002727043.1|_ABC_transporter_ATP-binding_protein_Wolbachia_sp._wRi
100 gi|270157038|ref|ZP_06185695.1|_multidrug_resistance_ABC_transporter_ATP_binding_protein_Legionella_longbeachae_D-4968
2 00 0i|54295910|ref|YP_122222.1|_hypothetical_protein_plpp0067_Legionella_pneumophila_str._Paris

[ 7 0i[307610315|emb|CBW99882.1|_hypothetical_protein_LPW_16401_L egionella_pneumophila_130b
0i|54297535|ref|YP_123904.1|_hypothetical_protein_Ipp1585_Legionella_pneumophila_str._Paris
0i|148359150|ref|YP_001250357.1|_hypothetical_protein_LPC_1042_Legionella_pneumophila_str._Corby

gi|54294340|ref|YP_126755.1|_hypothetical_protein_Ipl1408_Legionella_pneumophila_str._Lens

62 991gi[52841843|reflYP_095642.1|_abcT3_gene_product_Legionella_pneumophila_subsp._pneumophila_str._Philadelphia_1

0i[270156800|ref|ZP_06185457.1|_ABC-type_multidrug_efflux_pump_Legionella_longbeachae_D-4968
15 0i[54295897|ref| YP_122209.1|_hypothetical_protein_plpp0054_Legionella_pneumophila_str._Paris
21 i|282892025|ref|ZP_06300502.1|_hypothetical_protein_pah_c2050045_Parachlamydia_acanthamoebae_str._Halls_coccus
0i|114332413|ref|YP_748635.1|_ABC_transporter-like_protein_Nitrosomonas_eutropha_C91
0i[75910345|ref| YP_324641.1|_unnamed_protein_product_Anabaena_variabilis_ATCC_29413
gi|76782142|gb|ABA54847.1|_peptide_transporter_Nostoc_commune_UTEX_584
0i|282897829|ref|ZP_06305826.1|_ABC_transporter-like_protein_Raphidiopsis_brookii_D9
100 L— gi|282901018]ref|ZP_06308951.1|_ABC_transporter-like_protein_Cylindrospermopsis_raciborskii_CS-505
0i|46446967|ref|YP_008332.1|_unnamed_protein_product_Candidatus_Protochlamydia_amoebophila_UWE25
gi|348617830|ref|ZP_08884364.1|_ABC_transporter_ATP-binding_protein_Candidatus_Glomeribacter_gigasporarum_BEG34
CAHE_0754_putative_ABC_transporter_ATP-binding_protein_Cardinium_hertigii_cEperl
gi|338733445|ref|YP_004671918.1|_ABC_transporter_ATP-binding_protein_Simkania_negevensis_Z
0i[339320467|ref|YP_004680162.1|_putative_ABC_transporter_ATP-binding_protein_Candidatus_Midichloria_mitochondrii_IricVA

100

73 gi[54294176|ref|YP_126591.1|_hypothetical_protein_Ipl1240_Legionella_pneumophila_str._Lens

70| gi|307609989|emb|CBW99521.1|_hypothetical_protein_LPW_12921_L egionella_pneumophila_130b

gi|148358819|ref|YP_001250026.1|_ABC_transporter_ATP_binding_protein_Legionella_pneumophila_str._Corby

gi|54297195|ref|YP_123564.1|_hypothetical_protein_Ipp1240_Legionella_pneumophila_str._Paris

0i[52841508|ref|YP_095307.1|_abcT3_gene_product_Legionella_pneumophila_subsp._pneumophila_str._Philadelphia_1

557 gi|54295083|ref| YP_127498.1|_hypothetical_protein_Ipl2163_Legionella_pneumophila_str._Lens
0i|307611078|emb|CBX00720.1|_hypothetical_protein_LPW_24241_L egionella_pneumophila_130b
0i[52842450|ref|YP_096249.1|_abcT3_gene_product_Legionella_pneumophila_subsp._pneumophila_str._Philadelphia_1

100

100

gi54298133ref|YP_124502.1|_hypothetical_protein_lpp2190_Legionella_pneumophila_str._Paris
42) 9i[296107827|ref| YP_003619528.1|_multidrug_ABC_transporter_Legionella_pneumophila_2300/99_Alcoy
881 4i|148359780|ref| YP_001250987.1|_multidrug_resistance_ABC_transporter_ATP-binding_protein_Legionella_pneumophila_str._Corby

0.1



100

98

85

39

N

3

25

100

98

9 | gij15

o gil89
gi[49

66|

0i[21752773|dbj|BAC04235.1|_unnamed_protein_product_Mus_musculus
0i|6691151|gh|AAF24510.1|AF216873_1_acetyl-CoA_synthetase_Mus_musculus
0i[26324530|dbj|BAC26019.1|_unnamed_protein_product_Mus_musculus

CAHE 0765 NJ

0i[26324978|dbj|BAC26243.1|_unnamed_protein_product_Mus_musculus
0i|123232313|emb|CAM18932.1|_acyl-CoA_synthetase_short-chain_family_member_2_Mus_musculus

0i|148674180|gb|EDL06127.1|_acyl-CoA_synthetase_short-chain_family_member_2_Mus_musculus
0i|31980996|reflNP_062785.2|_acetyl-coenzyme_A_synthetase_cytoplasmic_Mus_musculus
0i|171846634|gb|AAI161963.1|_Acyl-CoA_synthetase_short-chain_family_member_2_Rattus_norvegicus

7823265|ref|[NP_001101263.1|_acetyl-coenzyme_A_synthetase_cytoplasmic_Rattus_norvegicus
54477948|ref|XP_003501179.1|_PREDICTED:_acetyl-coenzyme_A_synthetase_cytoplasmic_Cricetulus_griseus

gil3
— 0i|291388680|ref|XP_002710838.1|_PREDICTED:_acyl-CoA_synthetase_short-chain_family_member_2_isoform_2_Oryctolagus_cuniculus
0i|109092244|ref|XP_001103176.1|_PREDICTED:_acetyl-coenzyme_A_synthetase_cytoplasmic_isoform_9_Macaca_mulatta
i|332248908|ref|XP_003273607.1|_PREDICTED:_acetyl-coenzyme_A_synthetase_cytoplasmic_isoform_1_Nomascus_leucogenys

gi[21750837|dbj|BAC03849.1|_unnamed_protein_product_Homo_sapiens
541 gi|332858188|ref|XP_001161837.2|_PREDICTED:_acetyl-coenzyme_A_synthetase_cytoplasmic_isoform_10_Pan_troglodytes

23896|ref[NP_061147.1|_acetyl-coenzyme_A_synthetase_cytoplasmic_isoform_1_Homo_sapiens

522547|gb|AAH73846.1|_ACSS2_protein_partial_Homo_sapiens

gi|253970489|ref|NP_001070020.2|_acetyl-coenzyme_A_synthetase_cytoplasmic_isoform_2_Homo_sapiens
0i|119596651|gb|[EAW76245.1|_acyl-CoA_synthetase_short-chain_family_member_2_isoform_CRA_d_Homo_sapiens
0i|15082523|gh|AAH12172.1|_Acyl-CoA_synthetase_short-chain_family_member_2_Homo_sapiens
0i|119596649|gb|[EAW76243.1|_acyl-CoA_synthetase_short-chain_family_member_2_isoform_CRA_b_Homo_sapiens

|157427806|ref|[NP_001098809.1|_acetyl-coenzyme_A_synthetase_cytoplasmic_Bos_taurus

gi

0i[149733209|ref|XP_001501391.1|_PREDICTED:_acetyl-coenzyme_A_synthetase_cytoplasmic_isoform_1_Equus_caballus

43[[ gi|301762060|ref|XP_002916445.1|_PREDICTED:_acetyl-coenzyme_A_synthetase_cytoplasmic-like_isoform_2_Ailuropoda_melanoleuca

100 & gi|359322732|ref| XP_003639906.1]_PREDICTED:_acetyl-coenzyme_A_synthetase_cytoplasmic_isoform_1_Canis_lupus_familiaris

0i[344279573|ref| XP_003411562.1|_PREDICTED:_acetyl-coenzyme_A_synthetase_cytoplasmic_Loxodonta_africana

gi[126291732|ref|XP_001381416.1|_PREDICTED:_acetyl-coenzyme_A_synthetase_cytoplasmic_Monodelphis_domestica

gi|327271634|ref|XP_003220592.1|_PREDICTED:_acetyl-coenzyme_A_synthetase_cytoplasmic-like_Anolis_carolinensis

0i[348517106|ref| XP_003446076.1|_PREDICTED:_acetyl-coenzyme_A_synthetase_cytoplasmic-like_Oreochromis_niloticus

0i|348521984|ref|XP_003448506.1|_PREDICTED:_acetyl-coenzyme_A_synthetase_cytoplasmic_Oreochromis_niloticus

gi[301616138|ref|XP_002937518.1|_PREDICTED:_acetyl-coenzyme_A_synthetase_cytoplasmic-like_Xenopus_(Silurana)_tropicalis

100 E
100 0i|148235977|reflNP_001085453.1|_acyl-CoA_synthetase_short-chain_family_member_2_gene_2_Xenopus_laevis
gi|260830039|ref|XP_002609969.1|_hypothetical_protein BRAFLDRAFT_85926_Branchiostoma_floridae
0i|198427065|ref|XP_002129018.1|_PREDICTED:_similar_to_Acetyl-coenzyme_A_synthetase_cytoplasmic_(Acetate--CoA_ligase)_(Acyl-activating_enzyme)_(Acetyl-CoA_synthetase)_(AceCS)_(ACS)_(Acyl-CoA_synthetas

100

100

73
100

gi|307189710|gh|EFN74005.1|_Acetyl-coenzyme_A_synthetase_Camponotus_floridanus

0i[307204654|gb|EFN83276.1|_Acetyl-coenzyme_A_synthetase_Harpegnathos_saltator
0i|350422417|ref|XP_003493158.1|_PREDICTED:_acetyl-coenzyme_A_synthetase-like_Bombus_impatiens

100 . gi|58388862|ref|XP_316594.2|_AGAP006569-PA_Anopheles_gambiae_str._PEST

46

50

43

e i
gi|157108461|ref|XP_001650237.1|_acetyl-coa_synthetase_Aedes_aegypti

0i|195379032|ref|XP_002048285.1|_GJ11432_Drosophila_virilis
0i|195441363|ref|XP_002068481.1|_GK20397_Drosophila_willistoni
0i[195126635|ref|XP_002007776.1|_G112200_Drosophila_mojavensis
0i[195017084|ref|XP_001984534.1|_GH16518_Drosophila_grimshawi
gi|194749047|ref|XP_001956951.1|_GF10175_Drosophila_ananassae

7 101125980081 ref| XP_001354073.1|_GA21752_Drosophila_pseudoobscura_pseudoobscura
0i[195170942|ref|XP_002026270.1|_GL24594_Drosophila_persimilis
gi|195348483|ref|XP_002040778.1|_GM22154_Drosophila_sechellia

0i|194875428|ref|XP_001973596.1|_GG13250_Drosophila_erecta
73|r 9i|24667955|reflNP_730611.1|_acetyl_coenzyme_A_synthase_isoform_A_Drosophila_melanogaster
8714i[34922289|sp|Q9VP61.1/ACSA_DROME_RecName:_Full_Acetyl-coenzyme_A_synthetase_AltName:_Full_Acetate--CoA_ligase_AltName:_Full_Acetyl-CoA_synthetase_Short_ACS_Short_AceCS_AltName:_Full_Acyl-activatinge

CAHE_0765|ACSS_Acetyl-coenzyme_A_synthetase_cytoplasmic_Cardinium_hertigii_cEperl

0.05



0i|21752773|dbj|BAC04235.1|_unnamed_protein_product_Mus_musculus

0i[26324530|dbj|BAC26019.1|_unnamed_protein_product_Mus_musculus
0i|26324978|dbj|BAC26243.1|_unnamed_protein_product_Mus_musculus
0i|123232313|emb|CAM18932.1|_acyl-CoA_synthetase_short-chain_family_member_2_Mus_musculus
0i|31980996|ref[NP_062785.2|_acetyl-coenzyme_A_synthetase_cytoplasmic_Mus_musculus
0i|148674180|gb|EDL06127.1|_acyl-CoA_synthetase_short-chain_family_member_2_Mus_musculus
0i|171846634|gb|AA161963.1|_Acyl-CoA_synthetase_short-chain_family_member_2_Rattus_norvegicus
gi|157823265|reflNP_001101263.1|_acetyl-coenzyme_A_synthetase_cytoplasmic_Rattus_norvegicus
gi|354477948|ref|XP_003501179.1|_PREDICTED:_acetyl-coenzyme_A_synthetase_cytoplasmic_Cricetulus_griseus

467~ gi|332248908|ref| XP_003273607.1|_PREDICTED:_acetyl-coenzyme_A_synthetase_cytoplasmic_isoform_1_Nomascus_leucogenys
0i109092244|ref{XP_001103176.1|_PREDICTED:_acetyl-coenzyme_A_synthetase_cytoplasmic_isoform_9_Macaca_mulatta
0i|21750837|dbj|BAC03849.1|_unnamed_protein_product_Homo_sapiens
0i|119596649|gb|EAW76243.1|_acyl-CoA_synthetase_short-chain_family_member_2_isoform_CRA_b_Homo_sapiens
0i[15082523|gb|AAH12172.1|_Acyl-CoA_synthetase_short-chain_family_member_2_Homo_sapiens
i|332858188|ref|XP_001161837.2|_PREDICTED:_acetyl-coenzyme_A_synthetase_cytoplasmic_isoform_10_Pan_troglodytes

[ o5 0i[8923896|ref|NP_061147.1|_acetyl-coenzyme_A_synthetase_cytoplasmic_isoform_1_Homo_sapiens
0i|49522547|gb|AAH73846.1|_ACSS2_protein_partial_Homo_sapiens
gi|253970489|ref|NP_001070020.2|_acetyl-coenzyme_A_synthetase_cytoplasmic_isoform_2_Homo_sapiens
0i|119596651|gb|EAW76245.1|_acyl-CoA_synthetase_short-chain_family_member_2_isoform_CRA_d_Homo_sapiens
0i[344279573|ref| XP_003411562.1|_PREDICTED:_acetyl-coenzyme_A_synthetase_cytoplasmic_Loxodonta_africana
gi|157427806|reflNP_001098809.1|_acetyl-coenzyme_A_synthetase_cytoplasmic_Bos_taurus
gi|149733209|ref|XP_001501391.1|_PREDICTED:_acetyl-coenzyme_A_synthetase_cytoplasmic_isoform_1_Equus_caballus

100 i 0i[301762060|ref| XP_002916445.1|_PREDICTED:_acetyl-coenzyme_A_synthetase_cytoplasmic-like_isoform_2_Ailuropoda_melanoleuca
100 ! 4i|359322732|ref|XP_003639906.1]_PREDICTED:_acetyl-coenzyme_A_synthetase_cytoplasmic_isoform_1_Canis_lupus_familiaris
9 — 0i|291388680|ref| XP_002710838.1|_PREDICTED:_acyl-CoA_synthetase_short-chain_family_member_2_isoform_2_Oryctolagus_cuniculus
0i|126291732|ref|XP_001381416.1|_PREDICTED:_acetyl-coenzyme_A_synthetase_cytoplasmic_Monodelphis_domestica
0i[327271634]ref|XP_003220592.1|_PREDICTED:_acetyl-coenzyme_A_synthetase_cytoplasmic-like_Anolis_carolinensis

100 ————¢i|348517106|ref|XP_003446076.1|_PREDICTED:_acetyl-coenzyme_A_synthetase_cytoplasmic-like_Oreochromis_niloticus

97

41

31

99

80

gi|6691151|gb|AAF24510.1|AF216873_1_acetyl-CoA_synthetase_Mus_musculus CAH E 0765 M L

0i|348521984|ref|XP_003448506.1|_PREDICTED:_acetyl-coenzyme_A_synthetase_cytoplasmic_Oreochromis_niloticus
% 100 0i|301616138|ref|XP_002937518.1|_PREDICTED:_acetyl-coenzyme_A_synthetase_cytoplasmic-like_Xenopus_(Silurana)_tropicalis
100 0i|148235977|refNP_001085453.1|_acyl-CoA_synthetase_short-chain_family_member_2_gene_2_Xenopus_laevis
0i[260830039|ref|XP_002609969.1|_hypothetical_protein BRAFLDRAFT_85926_Branchiostoma_floridae
91 0i|198427065|ref|XP_002129018.1|_PREDICTED:_similar_to_Acetyl-coenzyme_A_synthetase_cytoplasmic_(Acetate--CoA_ligase)_(Acyl-activating_enzyme)_(Acetyl-CoA_synthetase)_(AceCS)_(ACS)_(Acyl-CoA_synthetas

95— gil307189710|gb|EFN74005.1|_Acetyl-coenzyme_A_synthetase_Camponotus_floridanus
100 gi|307204654|gb|EFN83276.1|_Acetyl-coenzyme_A_synthetase_Harpegnathos_saltator
0i|350422417|ref|XP_003493158.1|_PREDICTED:_acetyl-coenzyme_A_synthetase-like_Bombus_impatiens

100 |: 0i[58388862|ref|XP_316594.2]_AGAP006569-PA_Anopheles_gambiae_str._ PEST
gi|157108461|ref|XP_001650237.1|_acetyl-coa_synthetase_Aedes_aegypti

44 gi|195126635|ref|XP_002007776.1|_G112200_Drosophila_mojavensis
28 | gi[195017084|refiXP_001984534.1|_GH16518_Drosophila_grimshawi
0i]195379032|ref|XP_002048285.1|_GJ11432_Drosophila_virilis
0i[125980081|ref|XP_001354073.1|_GA21752_Drosophila_pseudoobscura_pseudoobscura
gi[195170942|ref|XP_002026270.1|_GL24594_Drosophila_persimilis
0i|195441363|ref|XP_002068481.1|_GK20397_Drosophila_willistoni
0i|194749047|ref{XP_001956951.1|_GF10175_Drosophila_ananassae
0i|24667955|ref|NP_730611.1|_acetyl_coenzyme_A_synthase_isoform_A_Drosophila_melanogaster

100

100

56

gi|195348483|ref|XP_002040778.1|_GM22154_Drosophila_sechellia
0i|194875428|ref|XP_001973596.1|_GG13250_Drosophila_erecta
CAHE_0765|ACSS_Acetyl-coenzyme_A_synthetase_cytoplasmic_Cardinium_hertigii_cEperl

8

)

0.1

4 0i[34922289|sp|Q9VP61.1|/ACSA_DROME_RecName:_Full_Acetyl-coenzyme_A_synthetase_AltName:_Full_Acetate--CoA_ligase_AltName:_Full_Acetyl-CoA_synthetase_Short_ACS_Short_AceCS_AltName:_Full_Acyl-activatinge



24r gi|153827416|ref|ZP_01980083.1|_dihydrofolate_reductase_Vibrio_cholerae_MZO-2
0i|229519990|ref|ZP_04409419.1|_dihydrofolate_reductase_Vibrio_cholerae_TM_11079-80
L 0i[341648197|gb|[EGS72262.1|_dihydrofolate_reductase_type_3_Vibrio_cholerae_BJG-01 CA H E O 7 8 O N \]
0i[341641013|gb|EGS65587.1|_dihydrofolate_reductase_type_3_Vibrio_cholerae_HC-02A1 -
0i|340041181|gh|EGR02148.1|_dihydrofolate_reductase_type_3_Vibrio_cholerae_ HE39
0i|153830823|ref|ZP_01983490.1|_dihydrofolate_reductase_Vibrio_cholerae_623-39
49; {% 0i[229512630|ref|ZP_04402099.1|_dihydrofolate_reductase_Vibrio_cholerae_ TMA_21
0i[153803549|ref|ZP_01958135.1|_dihydrofolate_reductase_Vibrio_cholerae_MZ0O-3
 0i[262189570|ref|ZP_06047976.1|_dihydrofolate_reductase_Vibrio_cholerae_CT_5369-93
I 0i[327483296|gb|AEAT77703.1|_Dihydrofolate_reductase_Vibrio_cholerae_LMA3984-4
Lgi\153217219|ref|ZP_01950983.1|_dihydrofolate_reductase_vibrio_choIerae_1587
0i[297580580|ref|ZP_06942506.1|_dihydrofolate_reductase_Vibrio_cholerae_RC385
0i[15640467|ref|NP_230094.1|_dihydrofolate_reductase_Vibrio_cholerae_O1_biovar_EI_Tor_str._N16961
6419i(340043273|gb|EGR04232.1|_dihydrofolate_reductase_type_3_Vibrio_cholerae_HCUF01
0i|261209779|ref|ZP_05924084.1|_dihydrofolate_reductase_Vibrio_sp._RC341
0i[260767126|refiZP_05876071.1|_dihydrofolate_reductase_Vibrio_furnissii_CIP_102972
0i[336125258]ref|YP_004567306.1|_dihydrofolate_reductase_Vibrio_anguillarum_775
gi|343505729|ref|ZP_08743286.1|_hypothetical_protein_V1100023_17071_Vibrio_ichthyoenteri_ ATCC_700023

ok

@

10

X=]

N

90

91

43
0i[343515021|ref|ZP_08752085.1|_dihydrofolate_reductase_Vibrio_sp._N418
0i|323493617|ref|ZP_08098738.1|_dihydrofolate_reductase_Vibrio_brasiliensis_LMG_20546
0i|323495826|ref|ZP_08100894.1|_hypothetical_protein_V1S11226_01970_Vibrio_sinaloensis_DSM_21326
0i|261250204|ref|ZP_05942780.1|_dihydrofolate_reductase_Vibrio_orientalis_CIP_102891__ ATCC_33934
0i|343498203|ref|ZP_08736242.1|_hypothetical_protein_VITU9109_25650_Vibrio_tubiashii_ATCC_19109

100 [ 0i|28897107|reflNP_796712.1|_dihydrofolate_reductase_Vibrio_parahaemolyticus_RIMD_2210633
gi[328471905|gb|[EGF42782.1|_dihydrofolate_reductase_Vibrio_parahaemolyticus_10329
gi|156973126|ref|YP_001444033.1|_hypothetical_protein_VIBHAR_00805_Vibrio_harveyi_ ATCC_BAA-1116
0i[269960918|refiZP_06175288.1|_dihydrofolate_reductase_Vibrio_harveyi_ 1DA3
gi[375264356|ref|YP_005021799.1|_unnamed_protein_product_Vibrio_sp._EJY3

0i[262392442|ref| YP_003284296.1|_dihydrofolate_reductase_Vibrio_sp._Ex25
0i[91227105|ref|ZP_01261589.1|_dihydrofolate_reductase_Vibrio_alginolyticus_12G01
0i|312883917|ref|ZP_07743634.1|_dihydrofolate_reductase_Vibrio_caribbenthicus ATCC_BAA-2122

39

] 50

0i[149191626|ref|ZP_01869870.1|_dihydrofolate_reductase_Vibrio_shilonii_AK1

a L 56 0i|342806150|gb|EGU41388.1|_dihydrofolate_reductase_Vibrio_splendidus_ ATCC_33789

77 {Tgi|l48977508\reﬂZP_01814097.l\_dihydrofoIate_reductase_vibrionales_bacterium_SWAT-3
62| 100 gi[84393700|ref|ZP_00992450.1|_dihydrofolate_reductase_Vibrio_splendidus_12801

99 L 4i|86148126|ref|ZP_01066426.1|_dihydrofolate_reductase_Vibrio_sp._MED222

gi|54307613|ref|YP_128633.1|_dihydrofolate_reductase_Photobacterium_profundum_SS9
0i[336316513|ref|ZP_08571409.1|_dihydrofolate_reductase_Rheinheimera_sp._A13L
0i|149907528|ref|ZP_01896275.1|_putative_Dihydrofolate_reductase_Moritella_sp._PE36

87

38 100 [ 9i1270046362|dbj|BAI50910.1|_dihydrofolate_reductase_Moritella_yayanosii
Egi|254575100|pdb|3IA4|A7Chain7A7MoriteIIaﬁProfundafDihydrofoIatefReductaseﬁ(thr)flnﬁCompIexﬁWithﬁNadphﬁAndfMethotrexateﬁ(Mtx)

44
93 1gi[289526579|pdb|2ZZA|A_Chain_A_Moritella_Profunda_Dihydrofolate_Reductase_Complex_With_Nadp+_And_Folate

gi|220935910|ref| YP_002514809.1|_Dihydrofolate_reductase_Thioalkalivibrio_sulfidophilus_HL-EbGr7
42 gi|89093744|ref|ZP_01166690.1|_dihydrofolate_reductase_Oceanospirillum_sp._MED92
%8 0i[372269494|ref|ZP_09505542.1|_dihydrofolate_reductase_Marinobacterium_stanieri_S30
gi|339064239|ref|ZP_08649315.1|_Dihydrofolate_reductase_gamma_proteobacterium_IMCC2047
CAHE_0780|dfrA_Dihydrofolate_reductase_Cardinium_hertigii_cEperl
gi|110637973|ref|YP_678180.1|_dihydrofolate_reductase_Cytophaga_hutchinsonii_ ATCC_33406
0i[326800369|ref|YP_004318188.1|_unnamed_protein_product_Sphingobacterium_sp._21

[ 0il228991230]ref|ZP_04151188.1|_Dihydrofolate_reductase_Bacillus_pseudomycoides_DSM_12442
100l — 0i|152975427|ref|YP_001374944.1|_dihydrofolate_reductase_Bacillus_cytotoxicus_NVH_391-98

40

0.1



0i[153827416|ref|ZP_01980083.1|_dihydrofolate_reductase_Vibrio_cholerae_MZO-2
gi|229519990|ref|ZP_04409419.1|_dihydrofolate_reductase_Vibrio_cholerae_TM_11079-80
0i|341648197|gb|[EGS72262.1|_dihydrofolate_reductase_type_3_Vibrio_cholerae_BJG-01 CA H E_O 7 8 O M L
0i[341641013|gb|EGS65587.1|_dihydrofolate_reductase_type_3_Vibrio_cholerae_HC-02A1
0i[340041181|gh|[EGR02148.1|_dihydrofolate_reductase_type_3_Vibrio_cholerae_ HE39
0i[229512630|ref|ZP_04402099.1|_dihydrofolate_reductase_Vibrio_cholerae_ TMA_21
0i[153803549|ref|ZP_01958135.1|_dihydrofolate_reductase_Vibrio_cholerae_MZ0O-3
gi[262189570|ref|ZP_06047976.1|_dihydrofolate_reductase_Vibrio_cholerae_CT_5369-93
gi|153217219|ref|ZP_01950983.1|_dihydrofolate_reductase_Vibrio_cholerae_1587
gi[297580580|ref|ZP_06942506.1|_dihydrofolate_reductase_Vibrio_cholerae_RC385
gi|327483296|gb|AEA77703.1|_Dihydrofolate_reductase_Vibrio_cholerae_LMA3984-4
- gi|153830823|ref|ZP_01983490.1|_dihydrofolate_reductase_Vibrio_cholerae_623-39
0i|340043273|gb|EGR04232.1|_dihydrofolate_reductase_type_3_Vibrio_cholerae_ HCUF01
89 Lgi|15640467|ref|NP_230094A1|_dihydrofoIate_reductase_Vibrio_choIerae_Ol_biovar_EI_Tor_str._N16961
9i[261209779]ref|ZP_05924084.1|_dihydrofolate_reductase_Vibrio_sp._RC341

IS

2

@

o o

99

= gi|260767126|ref|ZP_05876071.1|_dihydrofolate_reductase_Vibrio_furnissii_CIP_102972
gi|336125258|ref| YP_004567306.1|_dihydrofolate_reductase_Vibrio_anguillarum_775
91 gi|343505729|ref|ZP_08743286.1|_hypothetical_protein_V1100023_17071_Vibrio_ichthyoenteri_ ATCC_700023
16 ’—E 0i|343515021|ref|ZP_08752085.1|_dihydrofolate_reductase_Vibrio_sp._N418
- 10 0i|312883917|ref|ZP_07743634.1|_dihydrofolate_reductase_Vibrio_caribbenthicus_ ATCC_BAA-2122

0i[323495826|ref|ZP_08100894.1|_hypothetical_protein_V1S11226_01970_Vibrio_sinaloensis_DSM_21326
0i|323493617|ref|ZP_08098738.1|_dihydrofolate_reductase_Vibrio_brasiliensis_LMG_20546
0i[261250204|ref|ZP_05942780.1|_dihydrofolate_reductase_Vibrio_orientalis_CIP_102891__ ATCC_33934
gi|343498203|ref|ZP_08736242.1|_hypothetical_protein_VITU9109_25650_Vibrio_tubiashii_ ATCC_19109

37

95 [ 9i[262392442|reflYP_003284296.1|_dihydrofolate_reductase_Vibrio_sp._Ex25

0i[91227105|ref|ZP_01261589.1|_dihydrofolate_reductase_Vibrio_alginolyticus_12G01

94 | 9i[28897107|ref|INP_796712.1|_dihydrofolate_reductase_Vibrio_parahaemolyticus_RIMD_2210633

0i[328471905|gb|EGF42782.1|_dihydrofolate_reductase_Vibrio_parahaemolyticus_10329

0i[375264356|ref|YP_005021799.1|_unnamed_protein_product_Vibrio_sp._EJY3

gi[156973126|ref|YP_001444033.1|_hypothetical_protein_VIBHAR_00805_Vibrio_harveyi ATCC_BAA-1116
60 - gi|269960918|ref|ZP_06175288.1|_dihydrofolate_reductase_Vibrio_harveyi_1DA3
0i|149191626|reflZP_01869870.1|_dihydrofolate_reductase_Vibrio_shilonii_AK1

0i|148977508|ref|ZP_01814097.1|_dihydrofolate_reductase_Vibrionales_bacterium_SWAT-3

99 | 9i342806150]gh|EGU41388.1|_dihydrofolate_reductase_Vibrio_splendidus_ATCC_33789

18| 0i|84393700|ref|ZP_00992450.1|_dihydrofolate_reductase_Vibrio_splendidus_12B01

48 100 - 4i|86148126|reflZP_01066426.1|_dihydrofolate_reductase_Vibrio_sp._MED222

0i[54307613|ref|YP_128633.1|_dihydrofolate_reductase_Photobacterium_profundum_SS9

38

15
47

82

gi|270046362|dbj|BAI50910.1|_dihydrofolate_reductase_Moritella_yayanosii
100 | 91l149907528]ref|ZP_01896275.1|_putative_Dihydrofolate_reductase_Moritella_sp._PE36
54|, 9i[254575100|pdb|31A4|A_Chain_A_Moritella_Profunda_Dihydrofolate_Reductase_(Dhfr)_In_Complex_With_Nadph_And_Methotrexate_(Mtx)
8414i|289526579|pdb|2ZZA|A_Chain_A_Moritella_Profunda_Dihydrofolate_Reductase_Complex_With_Nadp+_And_Folate
0i|336316513|ref|ZP_08571409.1|_dihydrofolate_reductase_Rheinheimera_sp._A13L
67 gi|89093744|ref|ZP_01166690.1|_dihydrofolate_reductase_Oceanospirillum_sp._MED92
| 498‘——|7— 0i|372269494|ref|ZP_09505542.1|_dihydrofolate_reductase_Marinobacterium_stanieri_S30
gi[339064239|ref|ZP_08649315.1|_Dihydrofolate_reductase_gamma_proteobacterium_IMCC2047
0i|220935910|ref|YP_002514809.1|_Dihydrofolate_reductase_Thioalkalivibrio_sulfidophilus_HL-EbGr7
2 CAHE_0780|dfrA_Dihydrofolate_reductase_Cardinium_hertigii_cEperl
gi|110637973|ref| YP_678180.1|_dihydrofolate_reductase_Cytophaga_hutchinsonii_ ATCC_33406
0i[326800369|ref|YP_004318188.1|_unnamed_protein_product_Sphingobacterium_sp._21
0i|228991230|ref|ZP_04151188.1|_Dihydrofolate_reductase_Bacillus_pseudomycoides_ DSM_12442
100 L gi|152975427|ref| YP_001374944.1|_dihydrofolate_reductase_Bacillus_cytotoxicus_NVH_391-98

78

01



709i|375360828|ref| YP_005128867.1|_map_gene_product_Bacillus_amyloliquefaciens_subsp._plantarum_CAU_B946
i[380497121|emb|CCG48159.1|_methionine_aminopeptidase_Bacillus_amyloliquefaciens_subsp._plantarum_NAU_B9601-Y2

gi|154684656|ref|YP_001419817.1|_methionine_aminopeptidase_Bacillus_amyloliquefaciens_FZB42 CA H E 07 8 1 N \]

0i|308172029|ref|YP_003918734.1|_methionine_aminopeptidase_Bacillus_amyloliquefaciens_DSM_7

gi[311070785|reflYP_003975708.1|_unnamed_protein_product_Bacillus_atrophaeus_1942
8752 | 1gi|16077206|reflNP_388019.1|_methionine_aminopeptidase_Bacillus_subtilis_subsp._subtilis_str._168
98 - gi|116733894|gb| ABK20006.1|_methionine_aminopeptidase_synthetic_construct
0i|157690922|ref|YP_001485384.1|_methionine_aminopeptidase_Bacillus_pumilus_SAFR-032
99 19i|194017587|ref|lZP_03056198.1|_methionine_aminopeptidase_type_I_Bacillus_pumilus_ATCC_7061
9i[52078631|ref|YP_077422.1|_methionine_aminopeptidase_Bacillus_licheniformis_ATCC_14580
0i|205372048|ref|ZP_03224865.1|_methionine_aminopeptidase_Bacillus_coahuilensis_m4-4
0i|319654890|ref|ZP_08008965.1|_methionine_aminopeptidase_Bacillus_sp._2_A_57_CT2
gi[295702372|ref|YP_003595447.1|_methionine_aminopeptidase_type_|_Bacillus_megaterium_DSM_319
4@{9%45446938\gb|AEN91955.1\_Methionine_aminopeptidase_l_BaciIIus_megaterium_WSH—OOZ
u 76! gi[294497007|ref| YP_003560707.1]_methionine_aminopeptidase_type_|_Bacillus_megaterium_QM_B1551
0i[311029071|ref|ZP_07707161.1|_methionine_aminopeptidase_Bacillus_sp._m3-13

gi[89100327|ref|ZP_01173192.1|_methionine_aminopeptidase_Bacillus_sp._NRRL_B-14911

0i[212637976]ref| YP_002314496.1|_methionine_aminopeptidase_Anoxybacillus_flavithermus_WK1
99  i[336233677|reflYP_004586293.1|_methionine_aminopeptidase_type_I_Geobacillus_thermoglucosidasius_C56-YS93
0i|312109283|ref{YP_003987599.1|_methionine_aminopeptidase_type_I_Geobacillus_sp._Y4.1MC1

0i[239825715|ref| YP_002948339.1|_methionine_aminopeptidase_Geobacillus_sp._WCH70
1 gi|54288773|gb|AAV31763.1|_methionyl_aminopeptidase_Geobacillus_stearothermophilus
gi|138893806|ref|YP_001124259.1|_unnamed_protein_product_Geobacillus_thermodenitrificans_NG80-2
0i[261417629|ref|YP_003251311.1|_methionine_aminopeptidase_Geobacillus_sp._Y412MC61
gi[297528504|ref| YP_003669779.1|_methionine_aminopeptidase_type_I_Geobacillus_sp._C56-T3
54 gi|56418663|ref|YP_145981.1|_methionine_aminopeptidase_Geobacillus_kaustophilus_ HTA426

0i]152973978|reflYP_001373495.1|_methionine_aminopeptidase_Bacillus_cytotoxicus_NVH_391-98
0i[228989340|ref|ZP_04149331.1|_Methionine_aminopeptidase_Bacillus_pseudomycoides_DSM_12442
gi|229083452|ref|ZP_04215800.1|_Methionine_aminopeptidase_Bacillus_cereus_Rock3-44
0i|163938140]ref|YP_001643024.1|_methionine_aminopeptidase_Bacillus_weihenstephanensis_KBAB4
gi[229053978|ref|ZP_04195412.1|_Methionine_aminopeptidase_Bacillus_cereus_AH603
9i[229009641|ref|ZP_04166867.1|_Methionine_aminopeptidase_Bacillus_mycoides_DSM_2048
0i|229165120|ref|ZP_04292915.1|_Methionine_aminopeptidase_Bacillus_cereus_ AH621

9i[300119555|ref|ZP_07057099.1|_methionine_aminopeptidase_Bacillus_cereus_SJ1
gi|30018401|ref[NP_830032.1|_methionine_aminopeptidase_Bacillus_cereus_ ATCC_14579
52 0i|218234368|ref|YP_002364981.1|_maP1_gene_product_Bacillus_cereus_B4264
gi[217957707|ref|YP_002336251.1|_maP1_gene_product_Bacillus_cereus_AH187

47 { gi|15612719|ref[NP_241022.1|_methionine_aminopeptidase_Bacillus_halodurans_C-125
[ 9 i|288554747|ref|YP_003426682.1|_map_gene_product_Bacillus_pseudofirmus_OF4

gi[335040775|ref|ZP_08533897.1|_methionine_aminopeptidase_type_I_Caldalkalibacillus_thermarum_TA2.A1
99 —gi[172056162]ref| YP_001812622.1|_methionine_aminopeptidase_Exiguobacterium_sibiricum_255-15

& 0i[229917336]ref|YP_002885982.1|_methionine_aminopeptidase_Exiguobacterium_sp._AT1b
39 i[335427974|ref|ZP_08554894.1|_methionine_aminopeptidase_Haloplasma_contractile_SSD-17B
% 52 0i|293375411|ref|ZP_06621692.1|_methionine_aminopeptidase_type_|_Turicibacter_sanguinis_PC909
0i[251799620|ref|YP_003014351.1|_unnamed_protein_product_Paenibacillus_sp._JDR-2
{gi|350548000|ref|ZP_08917322A1|_methionine_aminopeptidase_type_I_ThermobaciIIus_composti_KWC4
{ 0i|164686549|ref|ZP_02210577.1|_hypothetical_protein_CLOBAR_00116_Clostridium_bartlettii DSM_16795
100

0i|126697662|ref|YP_001086559.1|_map1_gene_product_Clostridium_difficile_630
CAHE_0781|map_Methionine_aminopeptidase_1_Cardinium_hertigii_cEperl

gi|324526393|gb|ADY48665.1|_Methionine_aminopeptidase_partial_Ascaris_suum



100 [ gi|336233677|ref|YP_004586293.1|_methionine_aminopeptidase_type_I_Geobacillus_thermoglucosidasius_C56-YS93

0i|312109283|ref|YP_003987599.1|_methionine_aminopeptidase_type_I_Geobacillus_sp._Y4.1MC1
0i|239825715|ref| YP_002948339.1|_methionine_aminopeptidase_Geobacillus_sp._WCH70 CAH E_O781 M L
0i|54288773|gb|AAV31763.1|_methionyl_aminopeptidase_Geobacillus_stearothermophilus
i138893806|ref|YP_001124259.1|_unnamed_protein_product_Geobacillus_thermodenitrificans_NG80-2
0i[297528504ref| YP_003669779.1|_methionine_aminopeptidase_type_I_Geobacillus_sp._C56-T3
97 |, 0i[56418663|ref| YP_145981.1|_methionine_aminopeptidase_Geobacillus_kaustophilus_HTA426
711 gi[261417629|reflYP_003251311.1]_methionine_aminopeptidase_Geobacillus_sp._Y412MC61
gi|335040775|ref|ZP_08533897.1|_methionine_aminopeptidase_type_|_Caldalkalibacillus_thermarum_TA2.Al
0i[212637976|ref|YP_002314496.1|_methionine_aminopeptidase_Anoxybacillus_flavithermus_WK1
0i[89100327|ref|ZP_01173192.1|_methionine_aminopeptidase_Bacillus_sp._NRRL_B-14911
gi[311029071|reflZP_07707161.1|_methionine_aminopeptidase_Bacillus_sp._m3-13
0i|345446938|gb|AEN91955.1|_Methionine_aminopeptidase_1_Bacillus_megaterium_WSH-002
gi|295702372|ref|YP_003595447.1|_methionine_aminopeptidase_type_I_Bacillus_megaterium_DSM_319
9i[294497007|reflYP_003560707.1|_methionine_aminopeptidase_type_I_Bacillus_megaterium_QM_B1551
0i|205372048|ref|ZP_03224865.1|_methionine_aminopeptidase_Bacillus_coahuilensis_m4-4
1|17 gi|319654890|ref|ZP_08008965.1|_methionine_aminopeptidase_Bacillus_sp._2_A_57_CT2
0i|52078631|ref|YP_077422.1|_methionine_aminopeptidase_Bacillus_licheniformis_ATCC_14580
0i|380497121|emb|CCG48159.1|_methionine_aminopeptidase_Bacillus_amyloliquefaciens_subsp._plantarum_NAU_B9601-Y2
gi|154684656|ref|YP_001419817.1|_methionine_aminopeptidase_Bacillus_amyloliquefaciens_FZB42
0i|375360828|ref| YP_005128867.1|_map_gene_product_Bacillus_amyloliquefaciens_subsp._plantarum_CAU_B946
0i|308172029|ref|YP_003918734.1|_methionine_aminopeptidase_Bacillus_amyloliquefaciens_DSM_7
64 |99 1 0i|157690922|ref|YP_001485384.1|_methionine_aminopeptidase_Bacillus_pumilus_SAFR-032
gi|194017587|ref|ZP_03056198.1|_methionine_aminopeptidase_type_|_Bacillus_pumilus_ATCC_7061
0i|311070785|ref|YP_003975708.1|_unnamed_protein_product_Bacillus_atrophaeus_1942
0i|16077206|reflNP_388019.1|_methionine_aminopeptidase_Bacillus_subtilis_subsp._subtilis_str._168
95 L gi|116733894|gb| ABK20006.1|_methionine_aminopeptidase_synthetic_construct
0i[152973978]ref| YP_001373495.1|_methionine_aminopeptidase_Bacillus_cytotoxicus_NVH_391-98
i228989340|ref|ZP_04149331.1|_Methionine_aminopeptidase_Bacillus_pseudomycoides_DSM_12442
0i[229083452|ref|ZP_04215800.1|_Methionine_aminopeptidase_Bacillus_cereus_Rock3-44
0i|163938140|ref|YP_001643024.1|_methionine_aminopeptidase_Bacillus_weihenstephanensis_ KBAB4
gi[229053978|ref|ZP_04195412.1|_Methionine_aminopeptidase_Bacillus_cereus_AH603
gi[229165120|ref|ZP_04292915.1|_Methionine_aminopeptidase_Bacillus_cereus_ AH621
95 | gi[229009641|ref|ZP_04166867.1|_Methionine_aminopeptidase_Bacillus_mycoides_DSM_2048
gi[229074193|ref|ZP_04207239.1|_Methionine_aminopeptidase_Bacillus_cereus_Rock4-18
gi|300119555|ref|ZP_07057099.1|_methionine_aminopeptidase_Bacillus_cereus_SJ1
0i|30018401|ref|NP_830032.1|_methionine_aminopeptidase_Bacillus_cereus_ATCC_14579
39+ gi[218234368|ref|YP_002364981.1|_maP1_gene_product_Bacillus_cereus_B4264
gi[217957707|ref|YP_002336251.1|_maP1_gene_product_Bacillus_cereus_AH187
{ 0i|15612719|ref|[NP_241022.1|_methionine_aminopeptidase_Bacillus_halodurans_C-125

97 i|288554747|ref|YP_003426682.1|_map_gene_product_Bacillus_pseudofirmus_OF4

31

46
41

58 85 gi|172056162|ref|YP_001812622.1|_methionine_aminopeptidase_Exiguobacterium_sibiricum_255-15
0i[229917336|ref| YP_002885982.1|_methionine_aminopeptidase_Exiguobacterium_sp._AT1b
0i|335427974|ref|ZP_08554894.1|_methionine_aminopeptidase_Haloplasma_contractile_SSD-17B
39 0i[293375411|ref|ZP_06621692.1|_methionine_aminopeptidase_type_|_Turicibacter_sanguinis_PC909
gi|251799620|ref|YP_003014351.1|_unnamed_protein_product_Paenibacillus_sp._JDR-2
ﬂomsoooheﬂ@j%lmzz.1|_methionine_aminopeptidase_type_l_ThermobaciIIus_composti_KWC4
0i[164686549|ref|ZP_02210577.1|_hypothetical_protein_CLOBAR_00116_Clostridium_bartlettii_ DSM_16795
4100: gi|126697662|ref|YP_001086559.1|_mapl_gene_product_Clostridium_difficile_630
CAHE_0781|map_Methionine_aminopeptidase_1_Cardinium_hertigii_cEperl
97 0i|324526393|gh|AD Y 48665.1|_Methionine_aminopeptidase_partial _Ascaris_suum
P

0.1



0i|26336314]|dbj|BAC31842.1|_unnamed_protein_product_Mus_musculus
gi|158749545|ref|NP_848881.2|_solute_carrier_family_25_member_40_Mus_musculus

30|Qi|148682724|gb|EDL14671.1|_RIKEN_cDNA_B230315F11_isoform_CRA_b_Mus_musculus —

0i|148682723|gb|EDL14670.1|_RIKEN_cDNA_B230315F11_isoform_CRA_a_Mus_musculus
38 | 4i|74205155|dbj|BAE23124.1]_unnamed_protein_product_Mus_musculus

og || 0i|148682725|gb|[EDL14672.1|_RIKEN_cDNA_B230315F11_isoform_CRA_c_Mus_musculus

0i|149705434|ref| XP_001489350.1|_PREDICTED:_solute_carrier_family_25_member_40-like_Equus_caballus
0i[150416121|sp|Q498U3.2|S2540_RAT_RecName:_Full_Solute_carrier_family_25_member_40

93 1 0i|146331950|gb|ABQ22481.1|_solute_carrier_family_25_member_39-like_protein_Callithrix_jacchus
2{{ 0i|146331868|gb|ABQ22440.1|_solute_carrier_family_25_member_39-like_protein_Callithrix_jacchus

~

0i|351706334|gh|EHB09253.1|_Solute_carrier_family_25_member_39_Heterocephalus_glaber

©
[

gi|149054386|gh|[EDM06203.1|_similar_to_RIKEN_cDNA_3010027G13_isoform_CRA_c_Rattus_norvegicus
gi|67078434|ref|NP_001019963.1|_solute_carrier_family_25_member_39_Rattus_norvegicus

w

99 | gi|13386046|ref[NP_080818.1|_solute_carrier_family_25_member_39_Mus_musculus
gi|123243115|emb|CAM18007.1|_solute_carrier_family_25_member_39_Mus_musculus
91 10i[356533983|ref|XP_003535537.1|_PREDICTED:_mitochondrial_substrate_carrier_family_protein_C-like_Glycine_max

0i[356576189|ref|XP_003556216.1|_PREDICTED:_mitochondrial_substrate_carrier_family_protein_C-like_Glycine_max
gi|255577655|ref|XP_002529704.1|_mitochondrial_carrier_protein_putative_Ricinus_communis

99 ’j gi[254797250|ref|YP_003082092.1|_hypothetical_protein_NRI_0890_Neorickettsia_risticii_str._lllinois

0i|88608471|ref|YP_506790.1|_hypothetical_protein_NSE_0926_Neorickettsia_sennetsu_str._Miyayama

gi|254797249|ref|YP_003082091.1|_hypothetical_protein_NRI_0889_Neorickettsia_risticii_str._lllinois

99 L— i[88608570|ref|YP_506789.1|_hypothetical_protein_NSE_0925_Neorickettsia_sennetsu_str._Miyayama
] ——————— CAHE_0788_conserved_membrane_protein_of_unknown_function_Cardinium_hertigii_cEperl

0i|301109719|ref{XP_002903940.1|_Mitochondrial_Carrier_(MC)_Family_Phytophthora_infestans_T30-4

78 0i[221127477|ref|XP_002162682.1|_PREDICTED:_similar_to_predicted_protein_Hydra_magnipapillata
gi|290977499|ref|XP_002671475.1|_predicted_protein_Naegleria_gruberi

0i|146416177|ref|XP_001484058.1|_conserved_hypothetical_protein_Meyerozyma_guilliermondii_ ATCC_6260
99 1gi|190347124|gb|EDK39341.2|_conserved_hypothetical_protein_Meyerozyma_guilliermondii_ATCC_6260

463|j gi[325188655/emb|CCA23186.1|_Mitochondrial_Carrier_(MC)_Family_putative_Albugo_laibachii_Nc14
g

21

20

i191092070|ref|XP_970936.1|_PREDICTED:_similar_to_AGAP005113-PA_Tribolium_castaneum
37

0i|149431242|ref|XP_001512308.1|_PREDICTED:_solute_carrier_family_25_member_43-like_partial_Ornithorhynchus_anatinus
0i|126342283|ref|XP_001362828.1|_PREDICTED:_solute_carrier_family_25_member_43-like_Monodelphis_domestica

0i[301774340|ref|XP_002922595.1|_PREDICTED:_solute_carrier_family_25_member_43-like_Ailuropoda_melanoleuca

93 1gi[281340893|gb|EFB16477.1|_hypothetical_protein PANDA_011574_Ailuropoda_melanoleuca

0i|355705360|gb|AES02292.1|_mitochondrial_carrier-like_protein_2_Mustela_putorius_furo

r75 0i|62079618|gb|AAX61155.1|_mitochondrial_carrier-like_2_Oreochromis_mossambicus
i|348545527|ref|XP_003460231.1|_PREDICTED:_mitochondrial_carrier_homolog_2-like_Oreochromis_niloticus
0i[348558652|ref|XP_003465131.1]_ PREDICTED:_mitochondrial_carrier_homolog_2-like_Cavia_porcellus

99

73

97 0i|149022591|gb|EDL79485.1|_mitochondrial_carrier_homolog_2_(C._elegans)_(predicted)_isoform_CRA_c_Rattus_norvegicus
0i|194379720|dbj|BAG58212.1|_unnamed_protein_product_Homo_sapiens
gi|307200671|gb|EFN80774.1|_Mitochondrial_2-oxodicarboxylate_carrier_Harpegnathos_saltator

‘ 0i[359500990|gb|EHK73624.1|_ABC_transporter_integral_membrane_protein_Sinorhizobium_meliloti_ CCNWSX0020

gi|150378184|reflYP_001314779.1|_binding-protein-dependent_transport_systems_inner_membrane_component_Sinorhizobium_medicae_WSM419
0i|333814498|gb| AEG07166.1|_ABC-type_transporter_integral_membrane_subunit_Sinorhizobium_meliloti_BL225C
0i[334319401|ref|YP_004551960.1|_ABC_transporter_integral_membrane_protein_Sinorhizobium_meliloti_AK83
9i|16262888|ref|[NP_435681.1]_ABC_transporter_permease_Sinorhizobium_meliloti_1021

54 — gi|378763515|ref|YP_005192131.1|_unnamed_protein_product_Sinorhizobium_fredii_HH103

0i|227819931|ref|YP_002823902.1|_ABC_transporter_permease_Sinorhizobium_fredii_NGR234
44 |1 i|116254694|ref|YP_770530.1|_putative_spermidine/putrescine_transport_system_ABC_transporter_permease_component_Rhizobium_leguminosarum_bv._viciae_3841
46 gi[222107021|ref|YP_002547812.1|_polyamine_ABC_transporter_permease_Agrobacterium_vitis_S4

151gi|241554316|reflYP_002979529.1|_binding-protein-dependent_transport_systems_inner_membrane_component_Rhizobium_leguminosarum_bv._trifolii_WSM1325
0.2



0i|149022591|gb|EDL79485.1|_mitochondrial_carrier_homolog_2_(C._elegans)_(predicted)_isoform_CRA_c_Rattus_norvegicus
64 0i|194379720|dbj|BAG58212.1|_unnamed_protein_product_Homo_sapiens

96

N

hall

66
84

40

gi|62079618|gb|AAX61155.1|_mitochondrial_carrier-like_2_Oreochromis_mossambicus
67 1gi[348545527|ref] XP_003460231.1|_PREDICTED:_mitochondrial_carrier_homolog_2-like_Oreochromis_niloticus
0i[355705360|gb|AES02292.1|_mitochondrial_carrier-like_protein_2_Mustela_putorius_furo

]

gi|146331950|gb|ABQ22481.1|_solute_carrier_family_25_member_39-like_protein_Callithrix_jacchus
0i[146331868|gb|ABQ22440.1|_solute_carrier_family_25_member_39-like_protein_Callithrix_jacchus
[ gi|351706334|gb|EHB09253.1|_Solute_carrier_family_25_member_39_Heterocephalus_glaber
0i|149054386|gh|EDMO06203.1|_similar_to_RIKEN_cDNA_3010027G13_isoform_CRA_c_Rattus_norvegicus
gi|67078434|ref|NP_001019963.1|_solute_carrier_family_25_member_39_Rattus_norvegicus
88 | gi|13386046|ref[NP_080818.1|_solute_carrier_family_25_member_39_Mus_musculus
gi|123243115/emb|CAM18007.1|_solute_carrier_family_25_member_39_Mus_musculus
0i|150416121|sp|Q498U3.2|S2540_RAT_RecName:_Full_Solute_carrier_family_25_member_40
0i[26336314|dbj|BAC31842.1|_unnamed_protein_product_Mus_musculus
= gi|74205155|dbj|BAE23124.1|_unnamed_protein_product_Mus_musculus
0i|158749545|ref|NP_848881.2|_solute_carrier_family_25_member_40_Mus_musculus
5 3 0i|148682725|gb|EDL14672.1|_RIKEN_cDNA_B230315F11_isoform_CRA_c_Mus_musculus
0i|148682723|gb|EDL14670.1|_RIKEN_cDNA_B230315F11_isoform_CRA_a_Mus_musculus
0i|148682724|gb|EDL14671.1|_RIKEN_cDNA_B230315F11_isoform_CRA_b_Mus_musculus
- gi|149705434|ref| XP_001489350.1|_PREDICTED:_solute_carrier_family_25_member_40-like_Equus_caballus
gi|307200671|gb|EFN80774.1|_Mitochondrial_2-oxodicarboxylate_carrier_Harpegnathos_saltator
gi|356533983|ref|XP_003535537.1|_PREDICTED:_mitochondrial_substrate_carrier_family_protein_C-like_Glycine_max
il gi|356576189|ref|XP_003556216.1|_PREDICTED:_mitochondrial_substrate_carrier_family_protein_C-like_Glycine_max
— gi|255577655|ref| XP_002529704.1|_mitochondrial_carrier_protein_putative_Ricinus_communis

95 | gi|146416177|ref XP_001484058.1|_conserved_hypothetical_protein_Meyerozyma_guilliermondii_ATCC_6260
0i|190347124|gb|EDK39341.2|_conserved_hypothetical_protein_Meyerozyma_guilliermondii_ATCC_6260
gi|290977499|ref|XP_002671475.1|_predicted_protein_Naegleria_gruberi
0i|301109719|ref|XP_002903940.1|_Mitochondrial_Carrier_(MC)_Family_Phytophthora_infestans_T30-4
CAHE_0788_conserved_membrane_protein_of _unknown_function_Cardinium_hertigii_cEperl

91 [~ gi|254797250|ref|YP_003082092.1|_hypothetical_protein_NRI_0890_Neorickettsia_risticii_str._lllinois
36

gi|88608471|ref|YP_506790.1|_hypothetical_protein_NSE_0926_Neorickettsia_sennetsu_str._Miyayama

gi|254797249|ref|YP_003082091.1|_hypothetical_protein_NRI_0889_Neorickettsia_risticii_str._lllinois

92 - ¢i|88608570|ref| YP_506789.1|_hypothetical_protein_NSE_0925_Neorickettsia_sennetsu_str._Miyayama

97 9i[301774340|ref| XP_002922595.1]_PREDICTED:_solute_carrier_family_25_member_43-like_Ailuropoda_melanoleuca
i|281340893|gb|EFB16477.1|_hypothetical_protein_PANDA_011574_Ailuropoda_melanoleuca
0i[126342283|ref|XP_001362828.1|_PREDICTED:_solute_carrier_family_25_member_43-like_Monodelphis_domestica
0i|149431242|ref|XP_001512308.1|_PREDICTED:_solute_carrier_family_25_member_43-like_partial_Ornithorhynchus_anatinus
0i[325188655|emb|CCA23186.1|_Mitochondrial_Carrier_(MC)_Family_putative_Albugo_laibachii_Nc14
£ 0i/91092070|ref|XP_970936.1|_PREDICTED:_similar_to_AGAP005113-PA_Tribolium_castaneum
0i[221127477|ref{XP_002162682.1|_PREDICTED:_similar_to_predicted_protein_Hydra_magnipapillata

0i[378763515|ref|YP_005192131.1|_unnamed_protein_product_Sinorhizobium_fredii_HH103

0i|116254694|ref|YP_770530.1|_putative_spermidine/putrescine_transport_system_ABC_transporter_permease_component_Rhizobium_leguminosarum_bv._viciae_3841

0i|241554316]reflYP_002979529.1|_binding-protein-dependent_transport_systems_inner_membrane_component_Rhizobium_leguminosarum_bv._trifolii_WSM1325

05

gi[222107021|ref|YP_002547812.1|_polyamine_ABC_transporter_permease_Agrobacterium_vitis_S4

99| gi|227819931|ref|YP_002823902.1|_ABC_transporter_permease_Sinorhizobium_fredii_ NGR234
0i|334319401|ref|YP_004551960.1|_ABC_transporter_integral_membrane_protein_Sinorhizobium_meliloti_AK83
0i|16262888|ref|[NP_435681.1|_ABC_transporter_permease_Sinorhizobium_meliloti_1021

» gi|333814498|gb| AEG07166.1|_ABC-type_transporter_integral_membrane_subunit_Sinorhizobium_meliloti_BL225C

0i|359500990|gb|EHK73624.1|_ABC_transporter_integral_membrane_protein_Sinorhizobium_meliloti_CCNWSX0020

gi|150378184|ref|YP_001314779.1|_binding-protein-dependent_transport_systems_inner_membrane_component_Sinorhizobium_medicae_WSM419

0i|348558652|ref|XP_003465131.1|_PREDICTED:_mitochondrial_carrier_homolog_2-like_Cavia_porcellus Cl \H E_O7 8 8 M L



gi[15892445|ref|[NP_360159.1|_ADPATP_carrier_protein_Rickettsia_conorii_str._Malish_7

=)

gi|378936219|gb|AFC74719.1|_ADPATP_carrier_protein_Rickettsia_parkeri_str._Portsmouth
gi|34580560|ref|ZP_00142040.1|_ADPATP_carrier_protein_Rickettsia_sibirica_246
gi|374319217|ref|YP_005065716.1|_tlc2_gene_product_Rickettsia_slovaca_13-B
0i|238650934|ref|YP_002916790.1|_ADPATP_carrier_protein_Rickettsia_peacockii_str._Rustic
0i|379019135|ref| YP_005295369.1|_unnamed_protein_product_Rickettsia_rickettsii_str._Hlp*2
gi[379712274|ref|YP_005300613.1|_unnamed_protein_product_Rickettsia_philipii_str._364D
0i|378722561|ref|YP_005287447.1|_unnamed_protein_product_Rickettsia_rickettsii_str._Arizona
L 0i[28475195/emb|CAD45256.1|_ADP/ATP_carrier_protein_Rickettsia_rickettsii
9l ' gi|157828396|ref| YP_001494638.1|_ADPATP_carrier_protein_Rickettsia_rickettsii_str._Sheila_Smith
I—0i[341583750|ref| YP_004764241.1|_unnamed_protein_product_Rickettsia_heilongjiangensis_054
31 0i|28475193|emb|CAD45255.1|_ADP/ATP_carrier_protein_Rickettsia_montanensis
939 0i|378935645|gb|AFC74146.1|_ADPATP_carrier_protein_Rickettsia_montanensis_str._OSU_85-930

— gi[378931122|gb|AFC69631.1|_ADPATP_carrier_protein_Candidatus_Rickettsia_amblyommii_str._GAT-30V
gi|378933788|gh|AFC72291.1|_ATP/ADP_translocase_Rickettsia_rhipicephali_str._3-7-female6-CWPP
2{{ gi[379713967|ref|YP_005302305.1|_unnamed_protein_product_Rickettsia_massiliae_str._AZT80
6L gi|157964456|ref| YP_001499280.1]_ATP/ADP_translocase_Rickettsia_massiliae_MTU5
0i[239947212|ref|ZP_04698965.1|_ADPATP_carrier_protein_2_Rickettsia_endosymbiont_of_Ixodes_scapularis
gi|67458984|ref|YP_246608.1|_tlc2_gene_product_Rickettsia_felis_ URRWXCal2
gi|378932828|gb|AFC71333.1|_ADPATP_carrier_protein_Rickettsia_australis_str._Cutlack
gi|157825646|ref|YP_001493366.1|_unnamed_protein_product_Rickettsia_akari_str._Hartford
100 | 9i|15604244|ref|[NP_220760.1]_ADPATP_carrier_protein_Rickettsia_prowazekii_str._Madrid_E
gi|292571986|gb|ADE29901.1|_ATP/ADP_translocase_Rickettsia_prowazekii_Rp22
0i|51473570|ref|YP_067327.1|_ADP/ATP_carrier_protein_2_Rickettsia_typhi_str._Wilmington
100 1 4i|28475197|emb|CAD45257.1]_ADP/ATP_carrier_protein_Rickettsia_typhi
0i[379023028|ref|YP_005299689.1|_unnamed_protein_product_Rickettsia_canadensis_str._CA410
100 gi|157803876|ref|YP_001492425.1|_ADPATP_carrier_protein_Rickettsia_canadensis_str._McKiel
0i|91205805|ref| YP_538160.1|_tlc2_gene_product_Rickettsia_bellii_RML369-C
100 L i|157827067|ref|YP_001496131.1|_unnamed_protein_product_Rickettsia_bellii_OSU_85-389
100 [ 0i[148284578]ref|YP_001248668.1|_ATP/ADP_translocase_Orientia_tsutsugamushi_str._Boryong

64]
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68

i

100 0i|189183337|ref|YP_001937122.1|_ADPATP_carrier_protein_homolog_Orientia_tsutsugamushi_str._Ikeda

CAHE_0789|tlcB_ADPATP_carrier_protein_2_Cardinium_hertigii_cEperl
60 [, gi|229586293|ref|YP_002844794.1|_tlc1_gene_product_Rickettsia_africae_ESF-5

43l 0i|67458514|ref|YP_246138.1|_tlc1_gene_product_Rickettsia_felis_ URRWXCal2
100

i|378932037|gb|AFC70542.1|_ADPATP_carrier_protein_Rickettsia_australis_str._Cutlack

0i|157825209|ref|YP_001492929.1|_unnamed_protein_product_Rickettsia_akari_str._Hartford
0i[91204956|ref|YP_537311.1|_tlc5_gene_product_Rickettsia_bellii_RML369-C

B gi|67458553|ref|YP_246177.1|_tlc5_gene_product_Rickettsia_felis URRWXCal2

—

100 gi[378932291|gh|AFC70796.1|_ADPATP_carrier_protein_Rickettsia_australis_str._Cutlack

14| 0i|378931728|gb|AFC70237.1|_ATP/ADP_translocase_Candidatus_Rickettsia_amblyommii_str._GAT-30V
gi|15893061|ref|[NP_360775.1|_ADPATP_carrier_protein_Rickettsia_conorii_str._Malish_7

" 0i|28475213|emb|CADA45265.1|_ADP/ATP_carrier_protein_Rickettsia_rickettsii

2 gi|229587094|ref|YP_002845595.1|_tlc5_gene_product_Rickettsia_africae_ ESF-5

1| 9il379774782|gb|AFD20138.1|_ATP/ADP_translocase_Rickettsia_slovaca_str._D-CWPP

20 911165933697|reflYP_001650486.1|_ADPATP_carrier_protein_Rickettsia_rickettsii_str._lowa

30| |9i[378934968|gb|AFC73469.1|_ADPATP_carrier_protein_Rickettsia_montanensis_str._OSU_85-930
99 ! gi[28475215|emb|CAD45266.1|_ADP/ATP_carrier_protein_Rickettsia_montanensis

36

0.1

6/ 0i[229586646|ref| YP_002845147.1|_tlc2_gene_product_Rickettsia_africae_ESF-5 C n H E 07 8 9 N J
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0i|15892445|ref|[NP_360159.1] ADPATP_carrier_protein_Rickettsia_conorii_str._Malish_7
3- gi|229586646|ref|YP_002845147.1|_tlc2_gene_product_Rickettsia_africae_ESF-5
,| 0i[378936219|gb|AFC74719.1]_ADPATP_carrier_protein_Rickettsia_parkeri_str._Portsmouth
gi|34580560|ref|ZP_00142040.1|_ADPATP_carrier_protein_Rickettsia_sibirica_246
gi|374319217|reflYP_005065716.1|_tlc2_gene_product_Rickettsia_slovaca_13-B
0i|238650934|ref|YP_002916790.1|_ADPATP_carrier_protein_Rickettsia_peacockii_str._Rustic
gi|379712274|reflYP_005300613.1|_unnamed_protein_product_Rickettsia_philipii_str._364D
gi|379019135|ref| YP_005295369.1|_unnamed_protein_product_Rickettsia_rickettsii_str._Hlp*2
gi|378722561|ref|YP_005287447.1|_unnamed_protein_product_Rickettsia_rickettsii_str._Arizona
0i|28475195/emb|CAD45256.1|_ADP/ATP_carrier_protein_Rickettsia_rickettsii
0i|157828396|ref|YP_001494638.1|_ADPATP_carrier_protein_Rickettsia_rickettsii_str._Sheila_Smith
— gi|341583750|ref| YP_004764241.1|_unnamed_protein_product_Rickettsia_heilongjiangensis_054
M gi|378931122|gb|AFC69631.1|_ADPATP_carrier_protein_Candidatus_Rickettsia_amblyommii_str._GAT-30V
gi[28475193|emb|CAD45255.1|_ADP/ATP_carrier_protein_Rickettsia_montanensis
gi|378935645|gb|AFC74146.1|_ADPATP_carrier_protein_Rickettsia_montanensis_str._OSU_85-930
gi|378933788|gb|AFC72291.1|_ATP/ADP_translocase_Rickettsia_rhipicephali_str._3-7-female6-CWPP
+‘ gi[379713967|ref|YP_005302305.1|_unnamed_protein_product_Rickettsia_massiliae_str._AZT80
gi[157964456|ref|YP_001499280.1|_ATP/ADP_translocase_Rickettsia_massiliae_MTU5
~ 0i|67458984|ref| YP_246608.1|_tlc2_gene_product_Rickettsia_felis URRWXCal2
0i|378932828|gb|AFC71333.1|_ADPATP_carrier_protein_Rickettsia_australis_str._Cutlack
gi|157825646|ref|YP_001493366.1|_unnamed_protein_product_Rickettsia_akari_str._Hartford
100 | 9i|15604244]|ref|[NP_220760.1|_ADPATP_carrier_protein_Rickettsia_prowazekii_str._Madrid_E
0i[292571986|gb|ADE29901.1|_ATP/ADP_translocase_Rickettsia_prowazekii_Rp22
gi[51473570|ref|YP_067327.1|_ADP/ATP_carrier_protein_2_Rickettsia_typhi_str._Wilmington
100 ! gi|28475197|emb|CAD45257.1|_ADP/ATP_carrier_protein_Rickettsia_typhi

-

CAHE_0789 ML

~

it
8

96

64

- 0i[239947212|ref|ZP_04698965.1|_ADPATP_carrier_protein_2_Rickettsia_endosymbiont_of_Ixodes_scapularis

gi|379023028|ref|YP_005299689.1|_unnamed_protein_product_Rickettsia_canadensis_str._CA410
98 L gi|157803876|ref|YP_001492425.1|_ADPATP_carrier_protein_Rickettsia_canadensis_str._McKiel

0i|91205805|ref| YP_538160.1|_tlc2_gene_product_Rickettsia_bellii_RML369-C
711 gi|157827067|ref| YP_001496131.1|_unnamed_protein_product_Rickettsia_bellii_OSU_85-389

[ 9il148284578|ref|YP_001248668.1|_ATP/ADP_translocase_Orientia_tsutsugamushi_str._Boryong

100l 0i[189183337|ref|YP_001937122.1|_ADPATP_carrier_protein_homolog_Orientia_tsutsugamushi_str._lkeda

100

LQ

g

CAHE_0789|tlcB_ADPATP_carrier_protein_2_Cardinium_hertigii_cEperl
gi|229586293|ref|YP_002844794.1|_tlc1_gene_product_Rickettsia_africae_ ESF-5

81
41{ gi|67458514|ref|YP_246138.1|_tlc1_gene_product_Rickettsia_felis_ URRWXCal2

i|378932037|gb|AFC70542.1|_ADPATP_carrier_protein_Rickettsia_australis_str._Cutlack

i|157825209|ref|YP_001492929.1|_unnamed_protein_product_Rickettsia_akari_str._Hartford
0i|378934337|gb|AFC72840.1|_ATP/ADP_translocase_Rickettsia_rhipicephali_str._3-7-female6-CWPP

0i[91204956]ref|YP_537311.1|_tlc5_gene_product_Rickettsia_bellii_ RML369-C

01

00 gi|379713455|ref|YP_005301793.1|_unnamed_protein_product_Rickettsia_massiliae_str._AZT80

0i|157964878|ref|YP_001499702.1|_ATP/ADP_translocase_Rickettsia_massiliae_MTU5
K gi|67458553|ref| YP_246177.1|_tlc5_gene_product_Rickettsia_felis URRWXCal2
gi|378932291|gb|AFC70796.1|_ADPATP_carrier_protein_Rickettsia_australis_str._Cutlack
— gi|378931728|gb|AFC70237.1|_ATP/ADP_translocase_Candidatus_Rickettsia_amblyommii_str._GAT-30V
2 0i[229587094|ref|YP_002845595.1|_tlc5_gene_product_Rickettsia_africae_ ESF-5
0i|15893061|reflNP_360775.1|_ADPATP_carrier_protein_Rickettsia_conorii_str._Malish_7
gi|379774782|gb|AFD20138.1|_ATP/ADP_translocase_Rickettsia_slovaca_str._D-CWPP
b 0i|378934968|gb|AFC73469.1|_ADPATP_carrier_protein_Rickettsia_montanensis_str._OSU_85-930
0i|28475215|emb|CADA45266.1|_ADP/ATP_carrier_protein_Rickettsia_montanensis
5| 0i[165933697|ref|YP_001650486.1|_ADPATP_carrier_protein_Rickettsia_rickettsii_str._lowa
0i|28475213|emb|CAD45265.1|_ADP/ATP_carrier_protein_Rickettsia_rickettsii

=0

@
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100

88

0i[325928779|ref|ZP_08189948.1|_enolase_Xanthomonas_perforans_91-118
gi|289669620|ref|ZP_06490695.1|_phosphopyruvate_hydratase_Xanthomonas_campestris_pv._musacearum_NCPPB_4381

53
2
40
38
40

gi|78047308|ref|YP_363483.1|_phosphopyruvate_hydratase_Xanthomonas_campestris_pv._vesicatoria_str._85-10
0i|294626649|ref|ZP_06705246.1|_phosphopyruvate_hydratase_Xanthomonas_fuscans_subsp._aurantifolii_str._ICPB_11122
0i[21242468|ref|NP_642050.1|_eno_gene_product_Xanthomonas_axonopodis_pv._citri_str._306
0i[353462622|gb|AEQ96901.1|_phosphopyruvate_hydratase_Xanthomonas_oryzae_pv._oryzicola_BLS256

¥ 0i|325916054|ref|ZP_08178344.1|_enolase_Xanthomonas_vesicatoria ATCC_35937
0i|325924524|ref|ZP_08186043.1|_enolase_Xanthomonas_gardneri_ATCC_19865
0i[21231153|ref|INP_637070.1|_phosphopyruvate_hydratase_Xanthomonas_campestris_pv._campestris_str._ATCC_33913

0i|380512740|ref|ZP_09856147.1|_enolase_Xanthomonas_sacchari_NCPPB_4393
0i[285017942|ref|YP_003375653.1|_enolase_(2-phosphoglycerate_dehydratase)_protein_Xanthomonas_albilineans_GPE_PC73

0i|194365230|ref{YP_002027840.1|_phosphopyruvate_hydratase_Stenotrophomonas_maltophilia_R551-3
0i|190573698|ref|YP_001971543.1|_phosphopyruvate_hydratase_Stenotrophomonas_maltophilia_K279a
62 [ 9|344206922|ref|YP_004792063.1|_unnamed_protein_product_Stenotrophomonas_maltophilia_JV3

0i|15837892|reflNP_298580.1|_phosphopyruvate_hydratase_Xylella_fastidiosa_9a5c
gi|28198453|ref|NP_778767.1|_eno_gene_product_Xylella_fastidiosa_Temeculal
gi|71898806|ref|ZP_00680974.1|_Enolase_Xylella_fastidiosa_Ann-1
gi|71274918|ref|ZP_00651206.1|_Enolase_Xylella_fastidiosa_Dixon

99 1gi|170729817|refl YP_001775250.1|_phosphopyruvate_hydratase_Xylella_fastidiosa_M12

gi|357417802|ref|YP_004930822.1|_eno_gene_product_Pseudoxanthomonas_spadix_BD-a59
0i[258544239|ref|ZP_05704473.1|_phosphopyruvate_hydratase_Cardiobacterium_hominis_ATCC_15826

33

gi|119477275|ref|ZP_01617511.1|_enolase_marine_gamma_proteobacterium_HTCC2143

97

100

0i|299769906]ref|YP_003731932.1|_phosphopyruvate_hydratase_Acinetobacter_oleivorans_DR1

100 |:
9 0i|226954259|ref|ZP_03824723.1|_phosphopyruvate_hydratase_Acinetobacter_sp._ATCC_27244
0i|148653461|ref|YP_001280554.1|_eno_gene_product_Psychrobacter_sp._PRwf-1

gi|71066191|ref|YP_264918.1|_eno_gene_product_Psychrobacter_arcticus_273-4

100 - 4i|93006694]ref|YP_581131.1|_eno_gene_product_Psychrobacter_cryohalolentis_K5
100 [ gi|237755849|ref|ZP_04584446.1|_phosphopyruvate_hydratase_Sulfurihydrogenibium_yellowstonense_SS-5

0i|188996964|ref|YP_001931215.1|_phosphopyruvate_hydratase_Sulfurihydrogenibium_sp._YO3AOP1
0i[225851168|ref|YP_002731402.1|_phosphopyruvate_hydratase_Persephonella_marina_EX-H1
0i[289548348]ref|YP_003473336.1|_enolase_Thermocrinis_albus_DSM_14484

0i|303257815|refiZP_07343825.1|_phosphopyruvate_hydratase_Burkholderiales_bacterium_1_1_47

0i[71907983|ref|YP_285570.1|_phosphopyruvate_hydratase_Dechloromonas_aromatica_RCB

0i|322420986|ref|YP_004200209.1|_enolase_Geobacter_sp._M18

gi|337744571|ref|YP_004638733.1|_Eno_Paenibacillus_mucilaginosus_ KNP414

47

79 — 0i[256751251|ref|ZP_05492131.1|_enolase_Thermoanaerobacter_ethanolicus_CCSD1
0i|167039953|ref|YP_001662938.1|_phosphopyruvate_hydratase_Thermoanaerobacter_sp._X514

100
gi|326390581|ref|ZP_08212137.1|_enolase_Thermoanaerobacter_ethanolicus_JW_200
9 1 i|167037153|ref| YP_001664731.1|_phosphopyruvate_hydratase_Thermoanaerobacter_pseudethanolicus_ATCC_33223

100

)
0i[20808178|reflNP_623349.1|_phosphopyruvate_hydratase_Thermoanaerobacter_tengcongensis_MB4
100 [ 0i[333924666|ref| YP_004498246.1|_enolase_Desulfotomaculum_carboxydivorans_CO-1-SRB

0i[323701501]ref|ZP_08113174.1|_enolase_Desulfotomaculum_nigrificans_DSM_574
0i[334342103|ref|YP_004547083.1|_unnamed_protein_product_Desulfotomaculum_ruminis_DSM_2154

—

100

gi[134300819|ref|YP_001114315.1|_phosphopyruvate_hydratase_Desulfotomaculum_reducens_MI-1

gi|134298015|ref|YP_001111511.1|_phosphopyruvate_hydratase_Desulfotomaculum_reducens_MI-1

65
40 0i|333922365|ref| YP_004495945.1|_enolase_Desulfotomaculum_carboxydivorans_CO-1-SRB
100 L 4i|323701575|reflZP_08113247.1|_enolase_Desulfotomaculum_nigrificans_DSM_574

CAHE_0835|eno_enolase_Cardinium_hertigii_cEperl

0i|160871763|ref|ZP_02061895.1|_phosphopyruvate_hydratase_Rickettsiella_grylli

CAHE_0835 NJ

43L- gi|254523073]ref|ZP_05135128.1|_phosphopyruvate_hydratase_Stenotrophomonas_sp._SKA14
98 | 0i[13124145|sp|Q9PDT8.2|ENO_XYLFA_RecName:_Full_Enolase_AltName:_Full_2-phospho-D-glycerate_hydro-lyase_AltName:_Full_2-phosphoglycerate_dehydratase



100 [ 9i[333922365|ref| YP_004495945.1|_enolase_Desulfotomaculum_carboxydivorans_CO-1-SRB

18 gi|323701575|ref|ZP_08113247.1|_enolase_Desulfotomaculum_nigrificans_DSM_574 CAH E 0835 M L
» gi|134298015|ref|YP_001111511.1|_phosphopyruvate_hydratase_Desulfotomaculum_reducens_MI-1 _

100 gi[134300819|ref|YP_001114315.1|_phosphopyruvate_hydratase_Desulfotomaculum_reducens_MI-1
0i|334342103)ref|YP_004547083.1|_unnamed_protein_product_Desulfotomaculum_ruminis_DSM_2154
2| 20 0i|333924666|ref|YP_004498246.1|_enolase_Desulfotomaculum_carboxydivorans_CO-1-SRB
100 1 6i|323701501 ref|ZP_08113174.1|_enolase_Desulfotomaculum_nigrificans_DSM_574
%0 ————————gi|337744571|ref|YP_004638733.1|_Eno_Paenibacillus_mucilaginosus_KNP414
— gi[20808178|ref|[NP_623349.1|_phosphopyruvate_hydratase_Thermoanaerobacter_tengcongensis_MB4
94~ 0i[256751251|ref|ZP_05492131.1|_enolase_Thermoanaerobacter_ethanolicus_CCSD1
e 1o 0i[167039953ref|YP_001662938.1|_phosphopyruvate_hydratase_Thermoanaerobacter_sp._X514
100 | r gi|326390581|refiZP_08212137.1|_enolase_Thermoanaerobacter_ethanolicus_JW_200
53 100 ! 4j|167037153|ref|YP_001664731.1]_phosphopyruvate_hydratase_Thermoanaerobacter_pseudethanolicus_ATCC_33223

15}

0i[322420986|ref|YP_004200209.1|_enolase_Geobacter_sp._M18
‘ 0i[289548348|ref|YP_003473336.1|_enolase_Thermocrinis_albus_DSM_14484
69 84 0i|225851168|ref|YP_002731402.1|_phosphopyruvate_hydratase_Persephonella_marina_EX-H1
100 gi|237755849|ref|ZP_04584446.1|_phosphopyruvate_hydratase_Sulfurihydrogenibium_yellowstonense_SS-5
100 ¢ gi|188996964|ref|YP_001931215.1|_phosphopyruvate_hydratase_Sulfurihydrogenibium_sp._YO3AOP1
33 gi|303257815|ref|ZP_07343825.1|_phosphopyruvate_hydratase_Burkholderiales_bacterium_1_1_47
ﬂwwreﬂYP_285570.1\_phosphopyruvate_hydratase_DechIoromonas_aromatica_RCB
0i[119477275|reflZP_01617511.1|_enolase_marine_gamma_proteobacterium_HTCC2143

100 0i|299769906]ref|YP_003731932.1|_phosphopyruvate_hydratase_Acinetobacter_oleivorans_DR1
97

0i|226954259|ref|ZP_03824723.1|_phosphopyruvate_hydratase_Acinetobacter_sp._ATCC_27244
94 0i|148653461|ref|YP_001280554.1|_eno_gene_product_Psychrobacter_sp._PRwf-1
100 gi|71066191|ref|YP_264918.1|_eno_gene_product_Psychrobacter_arcticus_273-4
100 - 6i|93006694|reflYP_581131.1|_eno_gene_product_Psychrobacter_cryohalolentis_K5
100 CAHE_0835]eno_enolase_Cardinium_hertigii_cEperl
gi|160871763|reflZP_02061895.1|_phosphopyruvate_hydratase_Rickettsiella_grylli
gi|258544239|ref|ZP_05704473.1|_phosphopyruvate_hydratase_Cardiobacterium_hominis_ATCC_15826
— 0i[357417802|ref| YP_004930822.1|_eno_gene_product_Pseudoxanthomonas_spadix_BD-a59
4q gi|190573698|ref|YP_001971543.1|_phosphopyruvate_hydratase_Stenotrophomonas_maltophilia_K279a

82 60 I 4i|344206922|ref|YP_004792063.1|_unnamed_protein_product_Stenotrophomonas_maltophilia_JV3

10011 5254523073 )ref|ZP_05135128.1|_phosphopyruvate_hydratase_Stenotrophomonas_sp._SKA14
42 0i|194365230|ref|YP_002027840.1|_phosphopyruvate_hydratase_Stenotrophomonas_maltophilia_R551-3

[ 0i[380512740|ref|ZP_09856147.1|_enolase_Xanthomonas_sacchari_NCPPB_4393
95 gi|285017942|ref|YP_003375653.1|_enolase_(2-phosphoglycerate_dehydratase)_protein_Xanthomonas_albilineans_GPE_PC73
100 |gi|71274918|ref|ZP_00651206.1|_Enolase_Xylella_fastidiosa_Dixon

gi|170729817|reflYP_001775250.1|_phosphopyruvate_hydratase_Xylella_fastidiosa_M12
0i[28198453|ref[NP_778767.1|_eno_gene_product_Xylella_fastidiosa_Temeculal
0i[71898806|ref|ZP_00680974.1|_Enolase_Xylella_fastidiosa_Ann-1
0i|13124145|sp|Q9PDT8.2|ENO_XYLFA_RecName:_Full_Enolase_AltName:_Full_2-phospho-D-glycerate_hydro-lyase_AltName:_Full_2-phosphoglycerate_dehydratase

911gi|15837892|refiNP_298580.1|_phosphopyruvate_hydratase_Xylella_fastidiosa_9a5¢c
gi[21231153|ref|INP_637070.1|_phosphopyruvate_hydratase_Xanthomonas_campestris_pv._campestris_str._ATCC_33913
gi[325916054|ref|ZP_08178344.1|_enolase_Xanthomonas_vesicatoria ATCC_35937
0i[325924524|ref|ZP_08186043.1|_enolase_Xanthomonas_gardneri_ATCC_19865
58 | gi|353462622|gh|AEQ96901.1|_phosphopyruvate_hydratase_Xanthomonas_oryzae_pv._oryzicola_BLS256
0i|21242468|refNP_642050.1|_eno_gene_product_Xanthomonas_axonopodis_pv._citri_str._306
0i|294626649|ref|ZP_06705246.1|_phosphopyruvate_hydratase_Xanthomonas_fuscans_subsp._aurantifolii_str._ICPB_11122
311~ gi|78047308|ref| YP_363483.1|_phosphopyruvate_hydratase_Xanthomonas_campestris_pv._vesicatoria_str._85-10
0i[325928779|ref|ZP_08189948.1|_enolase_Xanthomonas_perforans_91-118
gi|289669620|ref|ZP_06490695.1|_phosphopyruvate_hydratase_Xanthomonas_campestris_pv._musacearum_NCPPB_4381

100

81

46

i
0.05



58 gi|15892971|ref[NP_360685.1|_proline/betaine_transporter_Rickettsia_conorii_str._Malish_7

44 0i[378936730|gb|AFC75230.1|_proline/betaine_transporter_Rickettsia_parkeri_str._Portsmouth
0i|34581334|ref|ZP_00142814.1|_proline/betaine_transporter_Rickettsia_sibirica_246
0i|229587043)|ref|YP_002845544.1|_proP4_gene_product_Rickettsia_africae_ESF-5
- gi|238651002|ref|YP_002916858.1|_proline/betaine_transporter_Rickettsia_peacockii_str._Rustic
gi[379774706|gb|AFD20062.1|_proline/betaine_transporter_Rickettsia_slovaca_str._D-CWPP
gi[374319640|ref|YP_005066139.1|_proP4_gene_product_Rickettsia_slovaca_13-B
0i[379712791|ref|YP_005301130.1|_unnamed_protein_product_Rickettsia_philipii_str._364D
gi|379019524|reflYP_005295758.1|_unnamed_protein_product_Rickettsia_rickettsii_str._HIp*2
4| 9i|165933626|ref| YP_001650415.1|_transporter_Rickettsia_rickettsii_str._lowa
5! gi|157828902|ref| YP_001495144.1|_proline/betaine_transporter_Rickettsia_rickettsii_str._Sheila_Smith
0i|378934912|gb|AFC73413.1|_proline/betaine_transporter_Rickettsia_montanensis_str._OSU_85-930
g 0i|341584236|ref|YP_004764727.1|_unnamed_protein_product_Rickettsia_heilongjiangensis_054
0i[350273813|ref|YP_004885126.1|_proP4_gene_product_Rickettsia_japonica_YH
r 0i|378931654|gb|AFC70163.1|_proline/betaine_transporter_Candidatus_Rickettsia_amblyommii_str._GAT-30V
0i|378934274|gb|AFC72777.1|_proline/betaine_transporter_Rickettsia_rhipicephali_str._3-7-female6-CWPP
{gi|157964835\reﬂYP_00149965941|_pro|ine/betaine_transporter_Rickettsia_massiIiae_MTUS
gi|379713511|ref|YP_005301849.1|_unnamed_protein_product_Rickettsia_massiliae_str._AZT80
— 0i[239948422|ref|ZP_04700175.1|_proline/betaine_transporter_Rickettsia_endosymbiont_of_Ixodes_scapularis
— 0i|67458625|ref| YP_246249.1|_proP4_gene_product_Rickettsia_felis_ URRWXCal2
i|378932375|gb|AFC70880.1|_proline/betaine_transporter_Rickettsia_australis_str._Cutlack
100 “— gi|157826104|ref|YP_001493824.1|_unnamed_protein_product_Rickettsia_akari_str._Hartford
gi|91205033|ref|YP_537388.1|_proP4_gene_product_Rickettsia_bellii_ RML369-C
0i[157804071|ref|YP_001492620.1|_thymidylate_kinase_Rickettsia_canadensis_str._McKiel
100 - i[379023217|ref| YP_005299878.1|_unnamed_protein_product_Rickettsia_canadensis_str._CA410
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99
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59

82

79

99

97

gi|15604528|refNP_221046.1|_proline/betaine_transporter_(proP4)_Rickettsia_prowazekii_str._Madrid_E
gi[51473865|ref| YP_067622.1|_proline/betaine_transporter_ProP4_Rickettsia_typhi_str._Wilmington

0i[339319869|ref|YP_004679564.1|_proline/betaine_transporter_ProP4_Candidatus_Midichloria_mitochondrii_IricVA
[ 9il189184263|ref|YP_001938048.1|_proline/betaine_transporter_Orientia_tsutsugamushi_str._lkeda

100 i|148284079|ref|YP_001248169.1|_proline/betaine_transporter_Orientia_tsutsugamushi_str._Boryong

CAHE_0838_putative_Proline/betaine_transporter_Cardinium_hertigii_cEperl

0i|338732541|ref|YP_004671014.1|_hypothetical_protein_SNE_A06460_Simkania_negevensis_Z

100 [~ gil124022724|ref| YP_001017031.1|_proline/betaine_transporter_MFS_family_protein_Prochlorococcus_marinus_str._MIT_9303

—

- gi[33863315|ref|NP_894875.1|_major_facilitator_superfamily_proline/betaine_transporter_Prochlorococcus_marinus_str._MIT_9313

100

0.1

0i|118591928|ref|ZP_01549323.1|_putative_proline/betaine_transporter_MFS_family_protein_Stappia_aggregata_|IAM_12614

0i|163940757|ref|YP_001645641.1|_general_substrate_transporter_Bacillus_weihenstephanensis_KBAB4

100 L
99

47

N
N w

=

8
5

8|
17}

)

0i[301054522|ref|YP_003792733.1|_unnamed_protein_product_Bacillus_cereus_biovar_anthracis_str._Cl
0i|229030695|ref|ZP_04186725.1|_proline/betaine_transporter_Bacillus_cereus_AH1271

0i[206969208]ref|ZP_03230163.1|_major_facilitator_family_transporter_Bacillus_cereus_AH1134

gi[229173657|ref|ZP_04301199.1|_proline/betaine_transporter_Bacillus_cereus_MM3
i|118478337|ref|YP_895488.1|_glycine_betaine/L-proline_ABC_transporter_permease_Bacillus_thuringiensis_str._Al_Hakam
0i[229110457|ref|ZP_04240027.1|_proline/betaine_transporter_Bacillus_cereus_Rock1-15
0i|30021115|reflNP_832746.1|_proline/betaine_transporter_Bacillus_cereus_ ATCC_14579
0i[229128341|ref|ZP_04257322.1|_proline/betaine_transporter_Bacillus_cereus_BDRD-Cer4
i[218898084|ref|YP_002446495.1|_unnamed_protein_product_Bacillus_cereus_G9842
gi[228901543|ref|ZP_04065725.1|_proline/betaine_transporter_Bacillus_thuringiensis_IBL_4222
gi|218232145|ref|YP_002367726.1|_unnamed_protein_product_Bacillus_cereus_B4264

14
gi|229070481|ref|ZP_04203724.1|_proline/betaine_transporter_Bacillus_cereus_F65185
4 gi|229080188|ref|ZP_04212715.1|_proline/betaine_transporter_Bacillus_cereus_Rock4-2

gi|228953339|ref|ZP_04115387.1|_proline/betaine_transporter_Bacillus_thuringiensis_serovar_kurstaki_str._T03a001

0i|229191104|ref|ZP_04318094.1|_proline/betaine_transporter_Bacillus_cereus_ ATCC_10876

CAHE_0838 NJ



91 0i|165933626|ref| YP_001650415.1|_transporter_Rickettsia_rickettsii_str._lowa

©

gi[379712791|ref|YP_005301130.1|_unnamed_protein_product_Rickettsia_philipii_str._364D
gi[229587043|ref|YP_002845544.1|_proP4_gene_product_Rickettsia_africae_ ESF-5

I 0i[34581334|ref|ZP_00142814.1|_proline/betaine_transporter_Rickettsia_sibirica_246

431 gi|15892971|refiINP_360685.1|_proline/betaine_transporter_Rickettsia_conorii_str._Malish_7
0i[378936730|gb|AFC75230.1|_proline/betaine_transporter_Rickettsia_parkeri_str._Portsmouth

4~ 0i[238651002|ref|YP_002916858.1|_proline/betaine_transporter_Rickettsia_peacockii_str._Rustic
gi|379774706|gb|AFD20062.1|_proline/betaine_transporter_Rickettsia_slovaca_str._D-CWPP
gi|374319640|ref|YP_005066139.1|_proP4_gene_product_Rickettsia_slovaca_13-B
gi|341584236|ref|YP_004764727.1|_unnamed_protein_product_Rickettsia_heilongjiangensis_054

g' gi[350273813|ref| YP_004885126.1|_proP4_gene_product_Rickettsia_japonica_YH
0i|378931654|gb|AFC70163.1|_proline/betaine_transporter_Candidatus_Rickettsia_amblyommii_str._GAT-30V
. 9i|157964835|ref|YP_001499659.1|_proline/betaine_transporter_Rickettsia_massiliae_MTU5
gi|379713511|ref|YP_005301849.1|_unnamed_protein_product_Rickettsia_massiliae_str._AZT80

- 0i|378934274|gb|AFC72777.1|_proline/betaine_transporter_Rickettsia_rhipicephali_str._3-7-female6-CWPP
- gi[378934912|gb|AFC73413.1|_proline/betaine_transporter_Rickettsia_montanensis_str._OSU_85-930
0i|239948422|ref|ZP_04700175.1|_proline/betaine_transporter_Rickettsia_endosymbiont_of_Ixodes_scapularis
0i|67458625|ref|YP_246249.1|_proP4_gene_product_Rickettsia_felis_ URRWXCal2
0i[378932375|gb|AFC70880.1|_proline/betaine_transporter_Rickettsia_australis_str._Cutlack
gi|157826104|ref|YP_001493824.1|_unnamed_protein_product_Rickettsia_akari_str._Hartford
gi[91205033)ref|YP_537388.1|_proP4_gene_product_Rickettsia_bellii_RML369-C
gi|157804071|reflYP_001492620.1|_thymidylate_kinase_Rickettsia_canadensis_str._McKiel

100 L gi|379023217|ref|YP_005299878.1|_unnamed_protein_product_Rickettsia_canadensis_str._CA410
gi|15604528|ref{NP_221046.1|_proline/betaine_transporter_(proP4)_Rickettsia_prowazekii_str._Madrid_E
gi[51473865|ref|YP_067622.1|_proline/betaine_transporter_ProP4_Rickettsia_typhi_str._Wilmington

©

23

97

96

0i339319869|ref| YP_004679564.1|_proline/betaine_transporter_ProP4_Candidatus_Muidichloria_mitochondrii_IricVA
CAHE_0838_putative_Proline/betaine_transporter_Cardinium_hertigii_cEperl

443{ [ 0i[189184263]ref|YP_001938048.1|_proline/betaine_transporter_Orientia_tsutsugamushi_str._Ikeda

100 0i|148284079|ref| YP_001248169.1|_proline/betaine_transporter_Orientia_tsutsugamushi_str._Boryong

gi|338732541|ref|YP_004671014.1|_hypothetical_protein_SNE_A06460_Simkania_negevensis_Z

100 [ gi|124022724|reflYP_001017031.1|_proline/betaine_transporter_MFS_family_protein_Prochlorococcus_marinus_str._MIT_9303
9 . 0i|33863315|ref|NP_894875.1|_major_facilitator_superfamily_proline/betaine_transporter_Prochlorococcus_marinus_str._MIT_9313

0i|118591928|ref|ZP_01549323.1|_putative_proline/betaine_transporter_MFS_family_protein_Stappia_aggregata_IAM_12614

100  0i|163940757|reflYP_001645641.1|_general_substrate_transporter_Bacillus_weihenstephanensis_KBAB4
gi[229030695|ref|ZP_04186725.1|_proline/betaine_transporter_Bacillus_cereus_ AH1271
0i|206969208|ref|ZP_03230163.1|_major_facilitator_family_transporter_Bacillus_cereus_AH1134
gi|301054522|ref|YP_003792733.1|_unnamed_protein_product_Bacillus_cereus_biovar_anthracis_str._Cl

99

~
<]

0i|118478337|ref|YP_895488.1|_glycine_betaine/L-proline_ABC_transporter_permease_Bacillus_thuringiensis_str._Al_Hakam
9 0i|218898084|ref|YP_002446495.1|_unnamed_protein_product_Bacillus_cereus_G9842
0i|228901543|ref|ZP_04065725.1|_proline/betaine_transporter_Bacillus_thuringiensis_IBL_4222

8| i[229080188|ref|ZP_04212715.1|_proline/betaine_transporter_Bacillus_cereus_Rock4-2
0i|228953339|ref|ZP_04115387.1|_proline/betaine_transporter_Bacillus_thuringiensis_serovar_kurstaki_str._T03a001
0i[229070481|ref|ZP_04203724.1|_proline/betaine_transporter_Bacillus_cereus_F65185

3 0i|218232145|ref|YP_002367726.1|_unnamed_protein_product_Bacillus_cereus_B4264
0i|229191104|ref|ZP_04318094.1|_proline/betaine_transporter_Bacillus_cereus_ ATCC_10876
0i[229173657|ref|ZP_04301199.1|_proline/betaine_transporter_Bacillus_cereus_MM3
0i[229110457|refiZP_04240027.1|_proline/betaine_transporter_Bacillus_cereus_Rock1-15
0i[30021115|ref|NP_832746.1|_proline/betaine_transporter_Bacillus_cereus_ ATCC_14579
6410i|229128341|refiZP_04257322.1|_proline/betaine_transporter_Bacillus_cereus_ BDRD-Cer4

N
il

&

0.2

62 gi|157828902|ref|YP_001495144.1|_proline/betaine_transporter_Rickettsia_rickettsii_str._Sheila_Smith C H E 083 8 M L
3 gi|379019524|ref| YP_005295758.1|_unnamed_protein_product_Rickettsia_rickettsii_str._Hlp*2 M



0i|53723306|ref|YP_112291.1|_unnamed_protein_product_Burkholderia_pseudomallei_K96243

0i|126445698|ref|YP_001079496.1|_stress_response_protein_Burkholderia_mallei_NCTC_10247 C AH E 08 46 NJ

100 | 9i[53715929|ref| YP_106549.1|_unnamed_protein_product_Burkholderia_mallei_ATCC_23344
0i|226199300|refiZP_03794860.1|_heat_shock_protein_Hsp20_family_Burkholderia_pseudomallei_Pakistan_9
98 0i|238562337|ref|ZP_00440622.2|_stress_response_protein_Burkholderia_mallei_GB8_horse_4
0i[217424387|ref|ZP_03455886.1|_heat_shock_protein_Hsp20_family_Burkholderia_pseudomallei_576
0i[167567030|ref|ZP_02359946.1|_stress_response_protein_Burkholderia_oklahomensis_EO147
0i|134291736|ref|YP_001115505.1|_heat_shock_protein_Hsp20_Burkholderia_vietnamiensis_G4
% gi[206562143|ref|YP_002232906.1|_putative_heat_shock_protein_Burkholderia_cenocepacia_J2315
100 82| 1 9il161522937|ref|YP_001585866.1|_heat_shock_protein_Hsp20_Burkholderia_multivorans_ ATCC_17616
911 4i|325525210|gh|EGD03079.1|_putative_molecular_chaperone_Burkholderia_sp._TJ149
99 gi|295676628|ref|YP_003605152.1|_heat_shock_protein_Hsp20_Burkholderia_sp._CCGE1002
{gi\209517711|ref|ZP_03266548A1|_heat_sh0ck_protein_HspZO_BurkhoIderia_spA_HlBO
70 { gi[307729420|ref|YP_003906644.1|_unnamed_protein_product_Burkholderia_sp._CCGE1003
24 9 0i|91783943|ref|YP_559149.1|_small_heat_shock_protein_Burkholderia_xenovorans_LB400
CAHE_0846|hspC_Small_heat_shock_protein_C2_Cardinium_hertigii_cEperl
0i[332184893|gb|AEE27147.1|_Small_heat_shock_protein_Francisella_cf._novicida_3523
100 gi|56708782|ref|YP_170678.1|_unnamed_protein_product_Francisella_tularensis_subsp._tularensis_SCHU_S4
63 0i|187932309|ref|YP_001892294.1|_heat_shock_protein_HSP20_family_Francisella_tularensis_subsp._mediasiatica_FSC147
0i]62262742|gb|AAX78099.1|_unknown_protein_synthetic_construct
0i|67459396|ref|YP_247020.1|_hspC2_gene_product_Rickettsia_felis_ URRWXCal2
0i[238651172|ref|YP_002922009.1|_small_heat_shock_protein_Rickettsia_peacockii_str._Rustic
0i[239946545|refiZP_04698300.1|_small_heat_shock_protein_Rickettsia_endosymbiont_of_Ixodes_scapularis
0i[239946596|ref|ZP_04698350.1|_heat_shock_protein_Hsp20_family_Rickettsia_endosymbiont_of_Ixodes_scapularis
0i[283488143|gb|ADB24748.1|_alpha-crystallin-type_small_heat_shock_protein_partial_Rickettsia_bellii
98 | gi|67459844|ref|YP_247467.1|_small_heat_shock_protein_Rickettsia_felis_ URRWXCal2
gi|291067033|gb|ADD74149.1|_small_heat-shock_protein_2_Rickettsia_felis
96 | 0i[378931929|gb|AFC70435.1|_small_heat_shock_protein_Candidatus_Rickettsia_amblyommii_str._GAT-30V
0i[291277651|ref|YP_003495242.1|_small_heat_shock_protein_Candidatus_Rickettsia_amblyommii
gi|190015792|ref|YP_001967388.1|_small_heat_shock_protein_Rickettsia_monacensis
0i[283488147|gb|ADB24750.1|_alpha-crystallin-type_small_heat_shock_protein_Candidatus_Rickettsia_hoogstraalii
0i[283488145|gh|ADB24749.1|_alpha-crystallin-type_small_heat_shock_protein_partial_Rickettsia_helvetica_C9P9
gi|307720165|ref|YP_003891305.1|_heat_shock_protein_Hsp20_Sulfurimonas_autotrophica_DSM_16294
37 gi|147669481|ref|YP_001214299.1|_heat_shock_protein_Hsp20_Dehalococcoides_sp._BAV1
100 1 gi|373450770|ref|ZP_09542734.1|_putative_Small_heat_shock_protein_C2_(hspC_gene_HSP20_family)_Wolbachia_pipientis_wAlbB
L gi|190571022|ref|YP_001975380.1|_heat_shock_protein_Hsp20_family_Wolbachia_endosymbiont_of_Culex_quinquefasciatus_Pel
0i|258404614|ref|YP_003197356.1|_heat_shock_protein_Hsp20_Desulfohalobium_retbaense_DSM_5692
0i[258591747|emb|CBE68048.1|_putative_HspC2_heat_shock_protein_NC10_bacterium_Dutch_sediment
0i|150021013|ref|YP_001306367.1|_heat_shock_protein_Hsp20_Thermosipho_melanesiensis_B1429
gi|217077499|ref|YP_002335217.1|_heat_shock_protein_Hsp20_family_Thermosipho_africanus_TCF52B
0i[307298129|ref|ZP_07577933.1|_heat_shock_protein_Hsp20_Thermotogales_bacterium_MesG1.Ag.4.2
0i[353212225|gb|[EHB77625.1|_heat_shock_protein_Hsp20_Hyphomicrobium_denitrificans_1NES1
0i|304315702|ref|YP_003850847.1|_heat_shock_protein_Hsp20_Thermoanaerobacterium_thermosaccharolyticum_DSM_571
0i[160902986|ref| YP_001568567.1|_heat_shock_protein_Hsp20_Petrotoga_mobilis_SJ95
gi[376297011|ref|YP_005168241.1|_unnamed_protein_product_Desulfovibrio_desulfuricans_ND132
0i|299132336|ref|ZP_07025531.1|_heat_shock_protein_Hsp20_Afipia_sp._1INLS2
0i255292053|dbj|BAH90534.1|_heat_shock_protein_uncultured_bacterium
0i[365182263|emb|CCE99113.1|_hypothetical_protein_SFHH103_04640_Sinorhizobium_fredii_HH103
gi|365900767|ref|ZP_09438628.1|_putative_HspC2_heat_shock_protein_Bradyrhizobium_sp._STM_3843
0i|365881949|ref|ZP_09421231.1|_putative_HspC2_heat_shock_protein_Bradyrhizobium_sp._ORS_375
88 L i|146341565|ref|YP_001206613.1|_HspC2_heat_shock_protein_Bradyrhizobium_sp._ORS_278

37
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43

85
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o

0.1



gi[53723306]ref|YP_112291.1|_unnamed_protein_product_Burkholderia_pseudomallei_K96243

0i226199300|ref|ZP_03794860.1|_heat_shock_protein_Hsp20_family_Burkholderia_pseudomallei_Pakistan_9
gi[217424387|ref|ZP_03455886.1|_heat_shock_protein_Hsp20_family_Burkholderia_pseudomallei_576
gi|238562337|ref|ZP_00440622.2|_stress_response_protein_Burkholderia_mallei_GB8_horse_4
0i|167567030|reflZP_02359946.1|_stress_response_protein_Burkholderia_oklahomensis_EO147
gi|134291736|ref|YP_001115505.1|_heat_shock_protein_Hsp20_Burkholderia_vietnamiensis_G4
gi|206562143|ref|YP_002232906.1|_putative_heat_shock_protein_Burkholderia_cenocepacia_J2315
0i|161522937|ref|YP_001585866.1|_heat_shock_protein_Hsp20_Burkholderia_multivorans_ATCC_17616
0i[325525210|gh|[EGD03079.1|_putative_molecular_chaperone_Burkholderia_sp._TJI49

84  gi|295676628|ref|YP_003605152.1|_heat_shock_protein_Hsp20_Burkholderia_sp._CCGE1002
0i|209517711|ref|ZP_03266548.1|_heat_shock_protein_Hsp20_Burkholderia_sp._H160
gi|307729420|ref|YP_003906644.1|_unnamed_protein_product_Burkholderia_sp._CCGE1003

97 - gi|91783943|reflYP_559149.1|_small_heat_shock_protein_Burkholderia_xenovorans_LB400
CAHE_0846|hspC_Small_heat_shock_protein_C2_Cardinium_hertigii_cEperl
gi|56708782|ref|YP_170678.1|_unnamed_protein_product_Francisella_tularensis_subsp._tularensis_SCHU_S4
gi|187932309)ref|YP_001892294.1|_heat_shock_protein_HSP20_family_Francisella_tularensis_subsp._mediasiatica_FSC147

99

100 Hl62262742|gb|AAX78099.1|_unknown_protein_synthetic_construct
0i|332184893|gb|AEE27147.1|_Small_heat_shock_protein_Francisella_cf._novicida_3523

0i|304315702|ref|YP_003850847.1|_heat_shock_protein_Hsp20_Thermoanaerobacterium_thermosaccharolyticum_DSM_571
gi|67459396|ref|YP_247020.1|_hspC2_gene_product_Rickettsia_felis_ URRWXCal2
0i[238651172|ref|YP_002922009.1|_small_heat_shock_protein_Rickettsia_peacockii_str._Rustic

54 85 1 0i|239946596|ref|ZP_04698350.1|_heat_shock_protein_Hsp20_family_Rickettsia_endosymbiont_of_Ixodes_scapularis

0i|283488143|gh|ADB24748.1|_alpha-crystallin-type_small_heat_shock_protein_partial_Rickettsia_bellii
0i[239946545|ref|ZP_04698300.1|_small_heat_shock_protein_Rickettsia_endosymbiont_of_Ixodes_scapularis

99 | gi[378931929|gb|AFC70435.1|_small_heat_shock_protein_Candidatus_Rickettsia_amblyommii_str._GAT-30V
gi[291277651|ref|YP_003495242.1|_small_heat_shock_protein_Candidatus_Rickettsia_amblyommii

0 1 gi|283488147|gb|ADB24750.1|_alpha-crystallin-type_small_heat_shock_protein_Candidatus_Rickettsia_hoogstraalii
i|283488145|gb|ADB24749.1|_alpha-crystallin-type_small_heat_shock_protein_partial_Rickettsia_helvetica_C9P9
0i|190015792|refYP_001967388.1|_small_heat_shock_protein_Rickettsia_monacensis
i|67459844|ref|YP_247467.1|_small_heat_shock_protein_Rickettsia_felis URRWXCal2

97 1gi[291067033|gb|ADD74149.1|_small_heat-shock_protein_2_Rickettsia_felis

[ 0il373450770|reflZP_09542734.1]_putative_Small_heat_shock_protein_C2_(hspC_gene_HSP20_family)_Wolbachia_pipientis_wAIbB

24

46

100 ‘gi\190571022|ref|YP_001975380.l\_heat_shock_protein_HspZO_famin_WoIbachia_endosymbiont_of_(:uIex_quinquefasciatus_PeI

33 gi|307720165|ref|YP_003891305.1|_heat_shock_protein_Hsp20_Sulfurimonas_autotrophica_DSM_16294

0i|147669481|ref|YP_001214299.1|_heat_shock_protein_Hsp20_Dehalococcoides_sp._BAV1

26 gi[258404614|ref|YP_003197356.1|_heat_shock_protein_Hsp20_Desulfohalobium_retbaense_DSM_5692
12 0i|258591747|emb|CBE68048.1|_putative_HspC2_heat_shock_protein_NC10_bacterium_Dutch_sediment
i|353212225|gb|[EHB77625.1|_heat_shock_protein_Hsp20_Hyphomicrobium_denitrificans_1NES1

g

gi|376297011|ref|YP_005168241.1|_unnamed_protein_product_Desulfovibrio_desulfuricans_ND132

11

gi|150021013|reflYP_001306367.1|_heat_shock_protein_Hsp20_Thermosipho_melanesiensis_BI429
0i|217077499|ref|YP_002335217.1|_heat_shock_protein_Hsp20_family_Thermosipho_africanus_TCF52B
0i|307298129|ref|ZP_07577933.1|_heat_shock_protein_Hsp20_Thermotogales_bacterium_MesG1.Ag.4.2
0i|160902986|ref|YP_001568567.1|_heat_shock_protein_Hsp20_Petrotoga_mobilis_SJ95
0i|299132336|ref|ZP_07025531.1|_heat_shock_protein_Hsp20_Afipia_sp._INLS2
0i|255292053|dbj|BAH90534.1|_heat_shock_protein_uncultured_bacterium
0i[365182263|emb|CCE99113.1|_hypothetical_protein_SFHH103_04640_Sinorhizobium_fredii_HH103
1 0i[365900767|ref|ZP_09438628.1|_putative_HspC2_heat_shock_protein_Bradyrhizobium_sp._STM_3843
4100'7_‘3i\365881949|ref|ZP_09421231.1|_putative_HspCZ_heat_shock_protein_Bradyrhizobium_sp._ORS_375

65— gi|146341565|reflYP_001206613.1]_HspC2_heat_shock_protein_Bradyrhizobium_sp._ORS_278

0.2

0i|126445698|ref|YP_001079496.1|_stress_response_protein_Burkholderia_mallei_NCTC_10247 C H E 08 4 6 M L
100 | gi[53715929|ref|YP_106549.1|_unnamed_protein_product_Burkholderia_mallei ATCC_23344 Van\
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