
'ref WP 094509168.1 Brucella thiophenivorans'

'WP 112313348.1 98 198 Pseudogemmobacter bohemicus'

'WP 166956069.1 98 198 Pseudochelatococcus lubricantis'

'WP 180155517.1 99 199 Parapusillimonas granuli'

'WP 060847465.1 98 198 Methylobacterium aquaticum'

'ref WP 093039205.1 Roseovarius azorensis'

'WP 207471882.1 97 197 Paracoccus fontiphilus'

'WP 029703762.1 101 201 Aurantimonas coralicida'

'ref WP 134759660.1 Jiella endophytica'

'WP 133768047.1 98 197 Enterovirga rhinocerotis'

'WP 102225903.1 98 198 Acidimangrovimonas sediminis'

'ref WP 116684489.1 Fulvimarina endophytica'

'WP 158897522.1 97 197 Sphingorhabdus lacus'

'ref WP 108622259.1 Algicoccus marinus'

'ref WP 108610444.1 Aminobacter sp. MSH1'

'ref WP 163655253.1 Orrella sp. NBD 18'

'ref WP 187736030.1 Acidovorax monticola'

'ref WP 114468329.1 Pseudorhodoferax soli'

'ref WP 137731193.1 Aquabacterium pictum'

'ref WP 172218384.1 Caenimonas soli'

'WP 137894281.1 97 197 Ramlibacter sp. 2FC'

'WP 124961255.1 97 197 Variovorax beijingensis'

'NYT24636.1 98 198 Alcaligenaceae bacterium'

'WP 088158200.1 98 198 Achromobacter xylosoxidans'

'ref WP 198970322.1 Xylophilus sp. ASV27'

'gb RYF80056.1 Comamonadaceae bacterium'

'MBP6893888.1 98 198 Pseudacidovorax sp.'

'ref WP 149355545.1 Comamonas testosteroni'

'WP 149234166.1 100 200 Azospirillum lipoferum'

'WP 211384665.1 100 198 Bradyrhizobium japonicum'

'ref WP 164778810.1 Mesorhizobium sp. M7A.F.Ca.CA.001.08.2.1'

'ref WP 128154032.1 Sinirhodobacter hungdaonensis'

'gb ORE91339.1 Stappia sp. 22II S9 Z10'

'ref WP 202687561.1 Tabrizicola sp. DMG N 6'

'gb MSQ57493.1 Limnohabitans sp.'

'ref WP 102958170.1 Mangrovicella endophytica'

'ref WP 091342069.1 Micromonospora rhizosphaerae'

'ref WP 114454688.1 Halopolyspora algeriensis'

'MBM3940397.1 106 203 SAR202 cluster bacterium'

'gb MBE8515950.1 Amycolatopsis sp. H6 2020 '

'ref WP 084430279.1 Kibdelosporangium aridum'

'gb MYA94823.1 Nitrospinae bacterium'

'gb MBI4014237.1 Candidatus Rokubacteria bacterium'

'ref WP 145034825.1 Caulifigura coniformis'

'gb NWF54014.1 Syntrophaceae bacterium'

'WP 055040929.1 96 197 Acidiplasma cupricumulans'

'HII82916.1 96 197 Ferroplasma sp.'

'ref WP 188679940.1 Thermogymnomonas acidicola'

'gb QRF75778.1 3 Thermoplasmatales archaeon'

'WP 013603911.1 97 198 Vulcanisaeta moutnovskia'

'NHI88877.1 108 208 Candidatus Thorarchaeota archaeon'

'gb MBI4868712.1 Candidatus Wallbacteria bacterium'

'ref WP 012831401.1 Haliangium ochraceum'

'gb TDA34888.1 Candidatus Nezhaarchaeota archaeon WYZ LMO7'

'gb KPV62830.1 3 Candidatus Bathyarchaeota archaeon BA1'

'GIJ84494.1 103 198 Aspergillus pseudoviridinutans'

'KDB04027.1 65 158 3 partial Defluviimonas sp. 20V17'

'gb AYM12820.1 Agrobacterium tumefaciens'

'gb ETX02467.1 Candidatus Entotheonella factor''gb TAJ49373.1 Herbiconiux sp.'

'ref WP 136643267.1 Subtercola vilae'

'ref WP 197179222.1 Salinibacterium sp. SWN167'

'sp Q6AEP6 LEU3 LEIXX 3 Leifsonia xyli subsp. xyli'

'ref WP 110233048.1 Aurantimicrobium sp. MWH Mo1'

'ref WP 158027818.1 Pseudoclavibacter endophyticus'

'ref WP 086513740.1 Clavibacter michiganensis'

'ref WP 144999944.1 Kocuria rhizophila'

'ref WP 084102530.1 Demequina sp. NBRC 110051'

'gb MBN2176771.1 Demequinaceae bacterium'

'ref WP 116112925.1 Austwickia chelonae'

'gb NBR78409.1 Microbacteriaceae bacterium'

'gb NBS85559.1 Micrococcales bacterium'

'gb MBJ7280348.1 Rhodoluna sp.'

'ref WP 146560806.1 Tsukamurella asaccharolytica'

'sp C5C2I9 LEU3 BEUC1 3 Beutenbergia cavernae'

'ref WP 187555817.1 Leucobacter denitrificans'
'sp Q2J6V8 LEU3 FRACC 3 Frankia casuarinae strain DSM 45818 CECT 9043 CcI3 '

'sp Q47SB4 LEU3 THEFY 3 Thermobifida fusca strain YX OX 269800 GN leuB PE 3 SV 1'

'sp A4FMQ2 LEU3 SACEN 3 Saccharopolyspora erythraea'

'sp Q5YRX2 LEU3 NOCFA 3 Nocardia farcinica strain IFM 10152 '

'sp Q4JUQ0 LEU3 CORJK 3 Corynebacterium jeikeium'

'sp C0ZXM4 LEU3 RHOE4 Rhodococcus erythropolis'

'gb MBP3222765.1 Actinomycetaceae bacterium'

'ref WP 108726008.1 Trueperella pyogenes''ref WP 154545754.1 Scrofimicrobium canadense'

'ref WP 013019509.1 Stackebrandtia nassauensis'
'sp Q8G500 LEU3 BIFLO Bifidobacterium longum strain NCC 2705 '

'tpg HHF98826.1 Candidatus Aerophobetes bacterium'
'gb MYE87905.1 Candidatus Poribacteria bacterium'
'gb ACA59790.1 Candidatus Desulforudis audaxviator MP104C'

'gb MBI4831160.1 Candidatus Lindowbacteria bacterium'
'gb MBQ1336752.1 Thermoguttaceae bacterium'

'gb MBI4752820.1 Candidatus Desantisbacteria bacterium'
'ref WP 146401146.1 Pseudobythopirellula maris''gb MBH06076.1 Phycisphaeraceae bacterium''MBU7004126.1 97 198 Theionarchaea archaeon''gb MBI2660946.1 Candidatus Woesearchaeota archaeon'

'sp Q3SHL3 LEU3 THIDA 3 Thiobacillus denitrificans''sp Q7NUC2 LEU3 CHRVO 3 Chromobacterium violaceum ''sp Q9JZI9 LEU3 NEIMB Neisseria meningitidis serogroup B strain MC58 OX=122586 GN=leuB PE=3 SV=1'

'sp Q5P1J6 LEU3 AROAE 3 Aromatoleum aromaticum''sp Q47HR1 LEU31 DECAR 3OS Dechloromonas aromatica''sp Q2Y7Q8 LEU3 NITMU Nitrosospira multiformis''sp Q1LKH7 LEU3 CUPMC 3 Cupriavidus metallidurans strain ATCC 43123 DSM 2839 NBRC 102507 CH34 OX 266264 GN leuB '

'sp Q8XXX5 LEU3 RALSO Ralstonia solanacearum''sp Q63JL2 LEU3 BURPS 3 Burkholderia pseudomallei'
'sp Q21XI1 LEU3 RHOFT 3 Rhodoferax ferrireducens'
'sp Q7VY73 LEU3 BORPE Bordetella pertussis'

'sp Q2G4X5 LEU3 NOVAD 3 Novosphingobium aromaticivorans ''sp Q2SJD6 LEU3 HAHCH 3 Hahella chejuensis'
'sp Q4FRV0 LEU3 PSYA2 3 Psychrobacter arcticus'

'sp Q21IY5 LEU3 SACD2 3 Saccharophagus degradans strain 2 40 ATCC 43961 DSM 17024 OX 203122 GN leuB PE 3 SV 1''sp Q51375 LEU3 PSEAE 3 Pseudomonas aeruginosa '
'sp Q31HI0 LEU3 HYDCU 3 Hydrogenovibrio crunogenus strain XCL 2 OX 317025 GN leuB PE 3 SV 1'
'sp Q606F4 LEU3 METCA 3 Methylococcus capsulatus'

'sp Q3JCC4 LEU3 NITOC Nitrosococcus oceani'

'sp Q56268 LEU3 ACIFR 3 Acidithiobacillus ferrooxidans'

'sp Q28W67 LEU3 JANSC 3 Jannaschia sp.'

'sp Q5LWZ5 LEU3 RUEPO 3 Ruegeria pomeroyi'

'sp Q9ABN3 LEU3 CAUVC Caulobacter vibrioides'

'sp Q3SNU3 LEU3 NITWN 3 Nitrobacter winogradskyi'

'sp Q4FP17 LEU3 PELUB 3 Pelagibacter ubique'

'sp Q2RV53 LEU3 RHORT Rhodospirillum rubrum'

'sp Q5FUG5 LEU3 GLUOX Gluconobacter oxydans'

'sp Q67JY2 LEU3 SYMTH Symbiobacterium thermophilum'

'sp Q8YXA2 LEU3 NOSS1 3 Nostoc sp.'

'sp Q3M8T9 LEU3 TRIV2 Trichormus variabilis'

'sp Q31B91 LEU3 PROM9 3 Prochlorococcus marinus'

'sp Q30RK2 LEU3 SULDN 3 Sulfurimonas denitrificans'

'sp Q7M886 LEU3 WOLSU 3 Wolinella succinogenes'

'sp P43860 LEU3 HAEIN Haemophilus influenzae strain ATCC 51907 DSM 11121 KW20 Rd '

'sp Q65V05 LEU3 MANSM Mannheimia succiniciproducens strain MBEL55E OX=221988 GN=leuB PE=3 SV=1'

'sp Q9CJN6 LEU3 PASMU 3 Pasteurella multocida strain Pm70 '

'sp Q9KP82 LEU3 VIBCH 3 Vibrio cholerae serotype O1 strain ATCC 39315 El Tor Inaba N16961 '

'sp Q5E857 LEU3 ALIF1 Aliivibrio fischeri strain ATCC 700601 ES114 '

'sp Q6LV25 LEU3 PHOPR 3 Photobacterium profundum strain SS9 '

'sp P37412 LEU3 SALTY Salmonella typhimurium strain LT2 SGSC1412 ATCC 700720 '

'sp Q83SP1 LEU3 SHIFL 3 Shigella flexneri OX 623 GN leuB PE 3 SV 3'

'sp Q6D0G7 LEU3 PECAS 3 Pectobacterium atrosepticum strain SCRI 1043 ATCC BAA 672 '

'sp Q7N128 LEU3 PHOLL Photorhabdus laumondii subsp. laumondii strain DSM 15139 CIP 105565 TT01 '

'sp Q8ZIG9 LEU3 YERPE Yersinia pestis'

'sp Q2NVW4 LEU3 SODGM 3 Sodalis glossinidius strain morsitans '

'sp P59515 LEU3 BUCBP Buchnera aphidicola subsp. Baizongia pistaciae strain Bp '

'sp Q493R1 LEU3 BLOPB Blochmannia pennsylvanicus strain BPEN '

'sp Q9PLW0 LEU3 CAMJE Campylobacter jejuni subsp. jejuni serotype O 2'

'sp Q6ANR1 LEU3 DESPS Desulfotalea psychrophila strain LSv54 DSM 12343 '

'sp Q72RH7 LEU3 LEPIC Leptospira interrogans serogroup Icterohaemorrhagiae serovar copenhageni '

'sp O66607 LEU3 AQUAE Aquifex aeolicus'

'sp Q8Y5R8 LEU3 LISMO Listeria monocytogenes serovar 1 2a'

'ref WP 058093741.1 Alicyclobacillus tengchongensis'

'sp Q2IJK7 LEU3 ANADE Anaeromyxobacter dehalogenans'

'sp Q7UIE1 LEU3 RHOBA 3 Rhodopirellula baltica'

'sp Q30WD0 LEU3 DESAG 3 Desulfovibrio alaskensis'

'gb MBM3282659.1 Candidatus Gottesmanbacteria bacterium'

'sp Q2S0M8 LEU3 SALRD Salinibacter ruber'

'sp Q1IZK2 LEU3 DEIGD 3 Deinococcus geothermalis'

COG0473
'ref WP 133517456.1 Methanimicrococcus blatticola'

'ref WP 011024146.1 Methanosarcina acetivorans'

'ref WP 015325277.1 Methanomethylovorans hollandica'

'ref WP 012035570.1 Methanocella arvoryzae'

'HDN18256.1 92 178 Candidatus Bathyarchaeota archaeon'

'OYT65359.1 92 178 Candidatus Bathyarchaeota archaeon e 484 205'

'MBO3802473.1 92 179 Candidatus Brockarchaeota archaeon'

'dbj GBC75082.1 NADP archaeon HR06'

'RZN60478.1 90 175 Candidatus Methanodesulfokores washburnensis'

'tpg HIQ04017.1 Desulfurococcales archaeon'
'sp O59394 HICD PYRHO homo OS Pyrococcus horikoshii'

'gb MBI5222885.1 Candidatus Micrarchaeota archaeon'

'gb KPQ44362.1 Candidatus Methanoperedens sp. BLZ1'

'WP 045291369.1 98 192 Priestia aryabhattai'

'CJF97214.1 98 192 Streptococcus pneumoniae'

'ref WP 144519140.1 Cytobacillus oceanisediminis'

'ref WP 045849896.1 Domibacillus enclensis'

'WP 129729769.1 98 192 Ectobacillus funiculus'

'ref WP 076373078.1 Peribacillus simplex'

'ref WP 188693397.1 Pullulanibacillus camelliae'

'ref WP 134704615.1 Ammoniphilus sp. YIM 78166'

'WP 035196346.1 99 193 Calidifontibacillus azotoformans'

'WP 207976545.1 98 192 Metabacillus sp. BG109'

'WP 150911538.1 98 192 Bacillus pumilus'

'ref WP 183603818.1 Paenibacillus phyllosphaerae'

'ref WP 095224762.1 Virgibacillus sp. 7505'

'ref WP 114376403.1 Salicibibacter kimchii'

'ref WP 068672424.1 Oceanobacillus sp. Castelsardo'

'ref WP 093796502.1 Sporomusa acidovorans'

'WP 204250335.1 92 186 Mycolicibacterium goodii'

'ref WP 076258560.1 Intrasporangium flavum'

'ref WP 204132613.1 Phycicoccus sp. MQZ13P 5'

'ref WP 048552564.1 Tetrasphaera japonica'

'ref WP 155355294.1 Acrocarpospora macrocephala'

'ref WP 192762907.1 Actinomadura algeriensis'

'WP 059078170.1 105 199 Streptomyces scabiei'

'ref WP 111234348.1 Curtobacterium sp. MCSS17 016'

'ref WP 123044641.1 Cryobacterium tepidiphilum'

'ref WP 191298890.1 Lentzea cavernae'

'ref WP 106328220.1 Actinoplanes italicus'

'gb MPZ88617.1 Nitrilir
uptorales bacterium'

'ref WP 104530493.1 Blastococcus saxobsidens'

'ref WP 072920023.1 Geodermatophilus obscurus'

'ref WP 019120896.1 Brevibacillus massiliensis'

'ref WP 200760726.1 Effusibacillus sp. skT53'

'ref WP 190265345.1 Gordonia hankookensis'

'ref W
P 199706920.1 Antrihabitans sp. YC3 6'

'ref W
P 066906554.1 Millisia brevis'

'gb TVR08885.1 Salinarimonadaceae bacterium'

'gb MBI2716024.1 Rhizobiales bacterium'

'ref W
P 096358967.1 Variibacter gotjawalensis'

'ref W
P 161141888.1 Propylenella binzhouense'

'MBN8936231.1 99 195 Hyphomicrobiales bacterium'

'ref W
P 023433090.1 Lutibaculum baratangense'

'ref W
P 111536956.1 Hwanghaeicola aestuarii'

'ref W
P 101286540.1 Thalassospira marina'

'ref W
P 145600714.1 Prauserella rugosa'

'ref W
P 190290481.1 Labrenzia aggregata'

'ref W
P 069881294.1 Bosea sp. BIWAKO 01'

'ref W
P 139076345.1 Rubellim

icrobium rubrum'

'ref W
P 090760341.1 Nonomuraea maritim

a'

'ref W
P 194212934.1 Kordiimonas pumila'

'gb NVO12417.1 Rhodoplanes sp.'

'ref W
P 129777827.1 Steroidobacter soli'

'gb MBO0691185.1 Candidatus Dormibacteraeota bacterium'

'gb MBE7202106.1 Parafilim
onas terrae'

'gb MBR0646817.1 Roseomonas hellenica'

'ref W
P 047650711.1 MULTISPECIES Enterobacter'

'ref W
P 072124264.1 MULTISPECIES Enterobacteriaceae'

'ref W
P 127835237.1 Pantoea dispersa'

'ref W
P 052898910.1 Erwinia iniecta'

'ref W
P 086070822.1 Klebsiella variic

ola'

'HAD87414.1 95 189 Rhodospirill
aceae bacterium'

'gb PIW
27390.1 Rhodospirill

ales bacterium'

'gb MBM08785.1 Magnetovibrio sp.'

'ref W
P 111397956.1 Humitalea ro

sea'

'W
P 215348607.1 95 189 Polynucleobacter sp. M

WH Aus1W21'

'MBO6893937.1 97 192 Roseibium sp.'

'THV05488.1 109 200 NAD homo LysB Dendrothele bispora CBS 962.96'

'KXN87913.1 110 201 HomoLeucoagaricus sp. S
ymC.cos'

'XP 006459917.1 109 200 Agaricus bisporus var. b
isporus H97'

'XP 036633343.1 109 198 homoPleurotus ostre
atus'

'OWZ57804.1 101 210 homoCryptococcus neoform
ans var. g

rubii 1
25.91'

'HEW00714.1 88 172 Candidatus Korarchaeota archaeon'

're
f W

P 125742906.1 Candidatus Korarchaeum cryptofilu
m'

'RDD54097.1 88 173 Candidatus Korarchaeota archaeon NZ13 K'

'gb NLG08665.1 Deinococcales bacteriu
m'

'W
P 038067122.1 91 177 homoTherm

us fili
form

is'

'gb PMP75616.1 partia
l R

oseifle
xus castenholzii'

'PIZ67511
.1 92 178 Candidatus Roizmanbacteria

 bacteriu
m CG 4 10 14 0 2 um filt

er 3
3 96'

'gb RUM46917.1 Hyperth
erm

us sp.'

'gb NOZ88713.1 Crenarchaeota archaeon'

'W
P 058370704.1 91 176 Pyrodictiu

m occultu
m'

'HIC
98956.1 90 177 Pyro

dict
iace

ae arch
aeon'

'W
P 067090349.1 86 173 M

ethanobrevib
acte

r c
urva

tus'

're
f W

P 010194242.1 C
andidatus N

itro
sa

rch
aeum lim

nium'

'gb EGG42577.1 is
ohomocit

rate C
andidatus N

itro
sa

rch
aeum lim

nium SFB1'

'gb M
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itro
so

pumila
ce

ae arch
aeon'

'gb M
BN404611

3.1 N
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reense

'
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f W
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so
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s s

p. S
W'

're
f W

P 157926767.1 C
andidatus N

itro
so

talea okc
heonensis

'

're
f W

P 101476906.1 C
andidatus N

itro
so

talea bava
ric

a'

'gb O
LD21879.1 Thaumarch

aeota arch
aeon 1340CM 2 39 13 1'

'gb M
YB29934.1 C

enarch
aeum sp

. S
B0663 bin 5'

're
f W

P 042686926.1 C
andidatus N

itro
so

tenuis 
ch

ungbuke
nsis

'

'W
P 100181914.1 88 175 C

andidatus N
itro

so
tenuis 

aquariu
s'

'W
P 048187632.1 88 175 C

andidatus N
itro

so
tenuis 

clo
aca

e'

'NQZ55800.1 91 177 C
andidatus N

itro
so

pelagicu
s s

p.'

'KAG2472969.1 88 176 N
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so
pumila

les a
rch

aeon'

'gb P
SN86585.1 C

andidatus M
arsa

rch
aeota G

1 arch
aeon B

E D
'

'gb P
SN84590.1 C

andidatus M
arsa
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aeota G

1 arch
aeon O
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'

'H
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so
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rch

aeon'

'gb K
YH40611

.1 3 protein C
andidatus B

athya
rch

aeota arch
aeon B

63'

'gb O
YT50055.1 C

andidatus B
athya

rch
aeota arch

aeon e 484 231'

'gb K
YH38450.1 C
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athya
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aeota arch

aeon B
25'

'gb R
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aeota arch

aeon'

'N
PB02422.1 89 178 M
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 arch

aeon'
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f W

P 011
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s k
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'H
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andidatus M
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ae arch
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andidatus M
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cu
s s

p.'

'N
HV46023.1 91 178 C
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g H
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p.'

'Y
P 00

94
82

51
2.1

 P
an

do
ra

vir
us

 ne
oc

aled
on

ia'

ORF13
2 P

. m
as

sil
ien

sis

M
Z38

42
35

 O
RF33

9
P. 

br
az

ilie
ns

is

'gb
 R

LG
74

17
6.

1 
The

rm
op

ro
te

i a
rc

ha
eo

n'

'W
P 2

09
58

34
14

.1
 8

4 
17

0 
M

et
ha

no
ba

cte
riu

m
 a

gg
re

ga
ns

'

'H
HY00

08
8.

1 
84

 1
70

 M
et

ha
no

th
er

m
ob

ac
te

r s
p.

'

'N
YB28

04
1.

1 
86

 1
72

 M
et

ha
no

ba
cte

ria
ce

ae
 a

rc
ha

eo
n'

'W
P 2

04
70

24
78

.1
 8

8 
17

6 
Hala

na
er

ob
ac

te
r j

er
ide

ns
is'

're
f W

P 0
15

32
78

87
.1

 H
alo

ba
cte

ro
ide

s h
alo

biu
s'

'W
P 0

27
33

93
75

.1
 8

8 
17

6 
Halo

na
tro

nu
m

 sa
cc

ha
ro

ph
ilu

m
'

'W
P 1

34
11

44
01

.1
 8

8 
17

6 
Ore

nia
 m

ar
ism

or
tu

i'

're
f W

P 2
00

80
63

94
.1

 S
ele

nih
ala

na
er

ob
ac

te
r s

hr
ifti

i'

're
f W

P 0
13

27
89

86
.1

 A
ce

to
ha

lob
ium

 a
ra

ba
tic

um
'

're
f W

P 2
04

99
00

77
.1

 S
po

ro
ha

lob
ac

te
r s

ali
nu

s'

'W
P 2

00
76

96
75

.1
 8

8 
17

6 
Hala

rs
en

at
iba

cte
r s

ilv
er

m
an

ii'

'gb
 R

QD72
09

1.
1 

Hala
na

er
ob

ium
 sp

. M
SAO B

ac
5'

'M
BC71

14
15

0.
1 

88
 1

75
 A

rc
ha

eo
glo

bi
 a

rc
ha

eo
n'

'M
BR53

19
49

4.
1 

88
 1

76
 P

ep
to

co
cc

ac
ea

e 
ba

ct
er

iu
m

'

'W
P 0

73
05

01
92

.1
 8

7 
17

5 
Det

hi
os

ul
fa

tib
ac

te
r a

m
in

ov
or

an
s'

'N
LV

81
66

2.
1 

89
 1

77
 S

yn
er

gi
st

ac
ea

e 
ba

ct
er

iu
m

'
're

f W
P 1

91
02

34
34

.1
 S

al
in

im
on

as
 p

ro
fu

nd
i'

'db
j G

FD73
44

8.
1 

Te
na

cib
ac

ul
um

 s
p.

 K
UL1

13
'

'gb
 M

AJ3
95

22
.1

 P
se

ud
oa

lte
ro

m
on

ad
ac

ea
e 

ba
ct

er
iu

m
'

're
f W

P 1
38

59
70

30
.1

 P
se

ud
oa

lte
ro

m
on

as
 c

itr
ea

'

're
f W

P 1
69

21
02

90
.1

 A
lte

ro
m

on
as

 p
on

tic
ol

a'

're
f W

P 0
44

83
09

62
.1

 T
ha

la
ss

om
on

as
 a

ct
in

ia
ru

m
'

'W
P 1

15
99

98
88

.1
 9

0 
17

9 
Th

al
as

so
ta

le
a 

eu
ph

yll
ia

e'

're
f W

P 1
86

50
53

82
.1

 N
ep

tu
ni

ce
lla

 m
ar

in
a'

're
f W

P 
06

83
78

20
7.

1 
Par

ag
la

cie
co

la
 h

yd
ro

lyt
ica

'

're
f W

P 
02

63
75

70
5.

1 
Aes

tu
ar

iib
ac

te
r s

al
ex

ig
en

s'

're
f W

P 
10

27
96

58
7.

1 
Bow

m
an

el
la

 d
en

itr
ific

an
s'

're
f W

P 
05

44
88

19
2.

1 
Id

io
m

ar
in

a 
ab

ys
sa

lis
'

'g
b 

PTB
84

90
0.

1 
Pse

ud
id

io
m

ar
in

a 
ae

st
ua

rii
'

'M
AK70

71
7.

1 
91

 1
78

 Id
io

m
ar

in
ac

ea
e 

ba
ct

er
iu

m
'

're
f W

P 
10

93
40

18
8.

1 
Sal

in
ira

di
us

 a
m

ylo
lyt

icu
s'

're
f W

P 
01

86
93

29
8.

1 
Alg

ico
la

 s
ag

am
ie

ns
is'

're
f W

P 
12

68
02

09
2.

1 
Aliid

io
m

ar
in

a 
m

in
ut

a'

're
f W

P 
17

42
00

63
0.

1 
C

at
en

ov
ul

um
 s

p.
 S

M
19

70
'

're
f W

P 
11

57
17

93
2.

1 
G

al
la

ec
im

on
as

 m
an

gr
ov

i'

're
f W

P 
01

72
23

06
2.

1 
M

or
ite

lla
 d

as
an

en
si

s'

'W
P 

21
60

48
07

3.
1 

92
 1

79
 A

liig
la

ci
ec

ol
a 

lip
ol

yt
ic

a'

're
f W

P 
01

41
09

44
8.

1 
G

la
ci

ec
ol

a 
ni

tra
tir

ed
uc

en
s'

'g
b 

TM
M

42
65

0.
1 

C
ol

w
el

lia
 p

on
tic

ol
a'

're
f W

P 
13

06
04

24
5.

1 
Li

to
ril

itu
us

 s
ed

im
in

is
'

'W
P 

10
86

52
07

3.
1 

90
 1

79
 D

on
gs

ha
ea

 m
ar

in
a'

'W
P 

05
57

34
88

7.
1 

90
 1

79
 A

ga
riv

or
an

s 
gi

lv
us

'

're
f W

P 
12

03
55

32
8.

1 
Al

gi
na

tib
ac

te
riu

m
 s

ed
im

in
is

'

'W
P 

09
90

34
41

4.
1 

89
 1

78
 L

ac
im

ic
ro

bi
um

 a
lk

al
ip

hi
lu

m
'

're
f W

P 
09

55
05

75
6.

1 
Pa

ra
fe

rri
m

on
as

 s
ed

im
en

tic
ol

a'

'W
P 

01
33

46
32

2.
1 

90
 1

79
 F

er
rim

on
as

 b
al

ea
ric

a'

'g
b 

N
LJ

91
81

9.
1 

Ae
ro

m
on

ad
al

es
 b

ac
te

riu
m

'

're
f W

P 
18

86
29

00
9.

1 
O

ce
an

is
ph

ae
ra

 m
ar

in
a'

're
f W

P 
10

64
52

39
5.

1 
Zo

be
lle

lla
 ta

iw
an

en
si

s'

'W
P 

12
42

52
42

6.
1 

90
 1

79
 A

er
om

on
as

 h
yd

ro
ph

ila
'

'M
H

O
04

01
1.

1 
90

 1
79

 E
sc

he
ric

hi
a 

co
li'

'T
XH

95
63

8.
1 

90
 1

79
 P

se
ud

or
ho

do
ba

ct
er

 s
p.

'

're
f W

P 
19

83
00

84
7.

1 
C

el
lv

ib
rio

 s
p.

 P
SB

B0
06

'

'g
b 

M
BM

09
33

65
0.

1 
M

as
si

lia
 s

p.
 R

79
8'

're
f W

P 
00

86
07

36
4.

1 
Al

is
he

w
an

el
la

 a
es

tu
ar

ii'

're
f W

P 
09

27
95

59
4.

1 
R

he
in

he
im

er
a 

pa
ci

fic
a'

'W
P 

04
65

55
87

4.
1 

90
 1

79
 A

rs
uk

ib
ac

te
riu

m
 ik

ke
ns

e'

're
f W

P 
09

13
44

69
0.

1 
A

lk
al

im
on

as
 a

m
yl

ol
yt

ic
a'

'g
b 

O
G

O
74

69
6.

1 
pa

rti
al

 C
hr

om
at

ia
le

s 
ba

ct
er

iu
m

 R
IF

O
X

YA
1 

FU
LL

 4
6 

5'

'W
P 

03
15

71
57

7.
1 

90
 1

79
 P

ar
ar

he
in

he
im

er
a 

te
xa

se
ns

is
'

're
f W

P 
11

73
16

81
9.

1 
C

hr
om

at
oc

ur
vu

s 
ha

lo
to

le
ra

ns
'

'W
P 

03
55

13
94

5.
1 

90
 1

79
 P

se
ud

oh
al

ie
a 

ru
br

a'

're
f W

P 
10

15
20

82
6.

1 
K

in
eo

ba
ct

ru
m

 s
ed

im
in

is
'

're
f W

P 
19

86
73

62
6.

1 
A

lg
ib

ac
ill

us
 a

ga
ril

yt
ic

us
'

'W
P 

02
73

30
54

3.
1 

89
 1

78
 M

ar
in

im
ic

ro
bi

um
 a

ga
ril

yt
ic

um
'

're
f W

P 
01

14
96

99
1.

1 
S

he
w

an
el

la
 d

en
itr

ifi
ca

ns
'

're
f W

P 
12

18
53

13
8.

1 
P

ar
as

he
w

an
el

la
 s

po
ng

ia
e'

're
f W

P 
18

01
45

82
1.

1 
D

es
ul

fo
lu

na
 b

ut
yr

at
ox

yd
an

s'

're
f W

P 
13

19
13

71
9.

1 
C

el
er

in
at

an
tim

on
as

 d
ia

zo
tro

ph
ic

a'

're
f W

P 
13

79
11

62
6.

1 
R

ud
ae

a 
sp

. 3
F2

7F
6'

're
f W

P 
18

39
59

53
1.

1 
C

hi
ay

iiv
irg

a 
fla

va
'

'M
B

N
87

26
82

1.
1 

89
 1

79
 X

an
th

om
on

ad
al

es
 b

ac
te

riu
m

'

'W
P 

10
69

90
97

8.
1 

89
 1

78
 A

re
ni

m
on

as
 c

ae
ni

'

're
f W

P 
02

87
70

14
1.

1 
S

ila
ni

m
on

as
 le

nt
a'

'W
P 

14
76

51
78

8.
1 

89
 1

79
 V

ul
ca

ni
ib

ac
te

riu
m

 g
el

at
in

ic
um

'

're
f W

P 
03

13
73

55
7.

1 
Ly

so
ba

ct
er

 a
nt

ib
io

tic
us

'

'K
A

B
83

18
20

7.
1 

89
 1

79
 T

ol
yp

ot
hr

ix
 c

am
py

lo
ne

m
oi

de
s 

V
B

51
12

88
'

'g
b 

O
P

Z1
31

83
.1

 N
A

D
P 

A
lp

ha
pr

ot
eo

ba
ct

er
ia

 b
ac

te
riu

m
 A

D
ur

b.
B

in
A

28
0'

'W
P

 0
91

23
79

44
.1

 8
9 

17
8 

A
qu

im
on

as
 v

or
ai

i'

'g
b 

TX
I2

91
89

.1
 p

ar
tia

l O
tto

w
ia

 s
p.

'

'W
P

 1
87

57
11

85
.1

 8
8 

17
8 

Th
er

m
om

on
as

 b
re

vi
s'

'M
B

S
01

98
88

7.
1 

89
 1

79
 P

ro
te

ob
ac

te
ria

 b
ac

te
riu

m
'

're
f W

P
 0

96
29

88
72

.1
 L

ut
ei

m
on

as
 c

he
nh

on
gj

ia
ni

i'

'N
LA

67
86

9.
1 

89
 1

79
 G

am
m

ap
ro

te
ob

ac
te

ria
 b

ac
te

riu
m

'

're
f W

P
 0

38
27

17
38

.1
 X

yl
el

la
 ta

iw
an

en
si

s'

're
f W

P
 0

54
31

80
46

.1
 X

an
th

om
on

as
 a

xo
no

po
di

s'

'M
B

R
75

39
81

6.
1 

3 
84

 M
yc

ob
ac

te
riu

m
 tu

be
rc

ul
os

is
'

'e
m

b 
C

C
P

10
06

6.
1 

S
te

no
tro

ph
om

on
as

 m
al

to
ph

ili
a 

S
K

K
35

'

'W
P

 1
62

41
15

02
.1

 8
9 

17
8 

P
se

ud
ox

an
th

om
on

as
 d

ae
je

on
en

si
s'

'W
P

 0
25

73
40

04
.1

 8
9 

17
6 

C
ar

ni
m

on
as

 n
ig

rif
ic

an
s'

'W
P

 0
27

70
43

09
.1

 8
9 

17
8 

Zy
m

ob
ac

te
r 

pa
lm

ae
'

'W
P

 0
27

34
89

83
.1

 8
9 

17
8 

H
al

ot
al

ea
 a

lk
al

ile
nt

a'

'W
P

 0
39

17
55

67
.1

 8
9 

17
8 

H
al

om
on

as
 h

yd
ro

th
er

m
al

is
'

're
f W

P
 1

46
87

35
35

.1
 H

al
ov

ib
rio

 v
ar

ia
bi

lis
'

'N
LC

21
12

4.
1 

89
 1

78
 H

al
om

on
ad

ac
ea

e 
ba

ct
er

iu
m

'

're
f W

P
 1

33
69

36
03

.1
 C

hr
om

oh
al

ob
ac

te
r 

m
ar

is
m

or
tu

i'

'W
P

 0
14

40
39

07
.1

 8
9 

17
8 

F
ra

te
ur

ia
 a

ur
an

tia
'

're
f W

P
 1

26
53

76
56

.1
 A

er
os

tic
ca

 s
ol

i'

'W
P

 1
88

79
83

77
.1

 8
9 

17
8 

D
ye

lla
 c

as
ei

ni
ly

tic
a'

'W
P

 1
32

14
30

90
.1

 8
9 

17
8 

Lu
te

ib
ac

te
r 

rh
iz

ov
ic

in
us

'

'W
P

 1
68

60
83

22
.1

 8
9 

17
8 

O
le

ia
gr

im
on

as
 c

itr
ea

'

're
f W

P
 1

06
89

17
02

.1
 A

hn
ie

lla
 a

ffi
ge

ns
'

're
f W

P
 1

83
94

89
87

.1
 R

eh
ai

ba
ct

er
iu

m
 te

rr
ae

'

'g
b 

M
B

P
61

33
36

0.
1 

T
ha

ue
ra

 s
p.

'

'W
P

 1
29

83
34

22
.1

 8
9 

17
8 

P
se

ud
ol

ys
ob

ac
te

r 
an

ta
rc

tic
us

'

're
f W

P
 1

23
52

27
71

.1
 P

se
ud

of
ul

vi
m

on
as

 g
al

lin
ar

ii'

're
f W

P
 0

92
40

57
52

.1
 D

ok
do

ne
lla

 im
m

ob
ili

s'

'W
P

 0
62

53
79

84
.1

 8
9 

17
8 

M
iz

ug
ak

iib
ac

te
r 

se
di

m
in

is
'

're
f W

P
 0

81
12

91
24

.1
 M

et
al

lib
ac

te
riu

m
 s

ch
ef

fle
ri'

'W
P

 0
49

72
59

60
.1

 8
9 

17
8 

W
en

zh
ou

xi
an

ge
lla

 m
ar

in
a'

'g
b 

T
V

R
94

80
2.

1 
W

en
zh

ou
xi

an
ge

lla
ce

ae
 b

ac
te

riu
m

'

'tp
g 

H
F

C
30

28
8.

1 
O

ce
an

os
pi

ril
la

le
s 

ba
ct

er
iu

m
'

're
f W

P
 1

54
22

45
55

.1
 M

ar
in

ic
el

la
 r

ha
bd

of
or

m
is

'

'g
b 

N
Q

X
88

52
0.

1 
H

al
io

gl
ob

us
 s

p.
'

'g
b 

M
B

L4
68

00
54

.1
 P

se
ud

om
on

ad
al

es
 b

ac
te

riu
m

'

're
f W

P
 0

14
99

30
76

.1
 A

lc
an

iv
or

ax
 d

ie
se

lo
le

i'

're
f W

P
 2

09
06

12
05

.1
 E

nd
oz

oi
co

m
on

as
 s

p.
 G

2 
2'

're
f W

P
 0

37
33

25
52

.1
 S

al
in

is
ph

ae
ra

 h
yd

ro
th

er
m

al
is

'

'W
P

 0
17

44
48

72
.1

 9
2 

17
9 

pa
rt

ia
l G

ay
ad

om
on

as
 jo

ob
in

ie
ge

'

'M
B

D
33

80
06

2.
1 

87
 1

75
 C

an
di

da
tu

s 
O

m
ni

tr
op

hi
ca

 b
ac

te
riu

m
'

're
f W

P
17

46
24

85
7.

1 
C

an
di

da
tu

s 
M

et
hy

lo
ba

ct
er

 fa
va

re
a'

'W
P

 0
19

86
83

82
.1

 8
9 

17
7 

M
et

hy
lo

vu
lu

m
 m

iy
ak

on
en

se
'

'g
b 

E
IC

31
53

9.
1 

M
et

hy
lo

m
ic

ro
bi

um
 a

lb
um

 B
G

8'

'W
P

 0
20

56
49

18
.1

 9
0 

17
8 

M
et

hy
lo

sa
rc

in
a 

fib
ra

ta
'

're
f W

P
 1

43
73

33
54

.1
 C

an
di

da
tu

s 
M

et
hy

lo
ba

ct
er

 o
ry

za
e'

're
f W

P
 0

87
14

55
32

.1
 C

re
no

th
rix

 p
ol

ys
po

ra
'

're
f W

P
 0

23
49

39
25

.1
 M

et
hy

lo
gl

ob
ul

us
 m

or
os

us
'

'W
P

 0
31

43
22

30
.1

 8
9 

17
7 

M
et

hy
lo

m
ar

in
um

 v
ad

i'

'W
P

 1
59

65
21

04
.1

 9
0 

17
8 

M
et

hy
lic

or
pu

sc
ul

um
 o

le
ih

ar
en

ae
'

're
f W

P
 0

87
87

03
99

.1
pa

rt
ia

l B
at

hy
m

od
io

lu
s 

pl
at

ifr
on

s 
m

et
ha

no
tr

op
hi

c 
gi

ll 
sy

m
bi

on
t'

'W
P

 0
80

52
23

69
.1

 8
9 

17
7 

M
et

hy
lo

pr
of

un
du

s 
se

di
m

en
ti'

'K
A

F
39

76
88

9.
1 

89
 1

77
 M

et
hy

lo
co

cc
al

es
 s

ym
bi

on
t o

f I
op

ho
n 

sp
. n

. M
R

B
 2

01
8'

're
f W

P
 0

27
15

69
41

.1
 M

et
hy

lo
ba

ct
er

 lu
te

us
'

'W
P

 1
40

91
28

95
.1

 8
9 

17
7 

M
et

hy
lo

m
on

as
 k

oy
am

ae
'

'W
P

 0
14

14
94

55
.1

 8
9 

17
7 

M
et

hy
lo

tu
vi

m
ic

ro
bi

um
 a

lc
al

ip
hi

lu
m

'

'tp
g 

H
F

D
13

09
7.

1 
C

re
no

tr
ic

ha
ce

ae
 b

ac
te

riu
m

'

'g
b 

N
LG

63
96

0.
1 

C
an

di
da

tu
s 

C
lo

ac
im

on
et

es
 b

ac
te

riu
m

'

'g
b 

T
V

P
46

58
8.

1 
G

em
m

at
im

on
ad

al
es

 b
ac

te
riu

m
'

're
f W

P
 1

70
03

10
55

.1
 L

on
gi

m
ic

ro
bi

um
 te

rr
ae

'

'g
b 

M
B

C
75

61
29

9.
1 

G
em

m
at

im
on

ad
ac

ea
e 

ba
ct

er
iu

m
'

'M
B

C
76

70
81

8.
1 

89
 1

81
 P

ol
ar

om
on

as
 s

p.
'

're
f W

P
 0

25
41

29
21

.1
 G

em
m

at
iro

sa
 k

al
am

az
oo

ne
si

s'

're
f W

P
 0

26
84

94
86

.1
 G

em
m

at
im

on
as

 p
ho

to
tr

op
hi

ca
'

'g
b 

P
Y

P
03

41
2.

1 
G

em
m

at
im

on
ad

et
es

ba
ct

er
iu

m
'

'g
b 

T
X

D
35

33
8.

1 
B

ra
dy

m
on

ad
al

es
 b

ac
te

riu
m

 T
M

Q
4'

're
f W

P
 1

27
78

10
43

.1
 L

uj
in

xi
ng

ia
 s

ed
im

in
is

'
're

f W
P

 1
41

19
72

88
.1

 P
er

si
ci

m
on

as
 c

ae
ni

'

'M
B

P
88

10
08

8.
1 

93
 1

83
 K

of
le

ria
ce

ae
 b

ac
te

riu
m

'
'g

b 
M

B
A

43
11

24
6.

1 
C

hl
or

ob
ia

ce
ae

 b
ac

te
riu

m
'

'g
b 

M
B

I1
80

58
49

.1
 Ig

na
vi

ba
ct

er
ia

 b
ac

te
riu

m
'

'N
O

Y
05

80
6.

1 
88

 1
78

 C
hl

or
ob

i b
ac

te
riu

m
'

'tp
g 

H
H

D
66

39
2.

1 
C

an
di

da
tu

s 
K

ry
pt

on
ia

 b
ac

te
riu

m
'

're
f W

P
 1

74
44

82
09

.1
 C

on
ex

iv
is

ph
ae

ra
 c

al
id

a'
'tp

g 
H

E
U

16
90

7.
1 

N
itr

os
os

ph
ae

ria
 a

rc
ha

eo
n'

're
f W

P
 0

98
06

17
40

.1
 L

on
gi

m
on

as
 h

al
op

hi
la

'
're

f W
P

 1
03

03
79

85
.1

 S
al

in
iv

en
us

 ir
an

ic
a'

'M
B

T
83

98
88

3.
1 

90
 1

78
 R

ho
do

th
er

m
ia

 b
ac

te
riu

m
'

're
f W

P
 0

94
54

67
84

.1
 R

ub
ric

oc
cu

s 
m

ar
in

us
'

're
f W

P
 0

95
51

02
66

.1
 R

ub
riv

irg
a 

m
ar

in
a'

'g
b 

N
N

F
58

43
6.

1 
R

ho
do

th
er

m
ac

ea
e 

ba
ct

er
iu

m
'

'W
P

 0
38

03
28

64
.1

 8
8 

17
6 

T
he

rm
on

em
a 

ro
ss

ia
nu

m
'

're
f W

P
 1

06
92

90
83

.1
 A

dh
ae

rib
ac

te
r 

ar
bo

ris
'

're
f W

P
 2

07
49

38
22

.1
 S

eg
et

ib
ac

te
r 

sp
. S

Y
S

U
 D

00
50

8'
'N

B
V

12
75

4.
1 

89
 1

78
 S

ph
in

go
ba

ct
er

iia
 b

ac
te

riu
m

'
'H

C
R

48
13

4.
1 

90
 1

78
 B

ac
te

ro
id

et
es

 b
ac

te
riu

m
'

're
f W

P
 1

38
43

18
31

.1
 A

lii
fo

di
ni

bi
us

 s
al

ip
hi

lu
s'

're
f W

P
 1

48
89

90
67

.1
 F

od
in

ib
iu

s 
sa

lin
us

'
'W

P
 1

16
03

82
35

.1
 8

8 
17

8 
R

ho
do

ha
lo

ba
ct

er
 s

p.
 S

W
13

2'
'T

V
Q

06
21

7.
1 

88
 1

78
 B

al
ne

ol
ac

ea
e 

ba
ct

er
iu

m
'

'M
B

K
98

38
7.

1 
88

 1
78

 B
al

ne
ol

a 
sp

.'
're

f W
P

 1
14

98
40

61
.1

 C
an

di
da

tu
s 

C
yc

lo
na

tr
on

um
 p

ro
te

in
iv

or
um

'
'g

b 
M

B
N

84
98

16
7.

1 
C

an
di

da
tu

s 
A

cc
um

ul
ib

ac
te

r 
sp

.'
'g

b 
K

K
T

81
87

5.
1 

C
an

di
da

tu
s 

Y
an

of
sk

yb
ac

te
ria

 b
ac

te
riu

m
 G

W
20

11
 G

W
A

2 
44

 9
'

'M
B

I5
7

33
13

3.
1 

90
 1

78
 C

an
di

da
tu

s 
Jo

rg
e

ns
en

ba
ct

er
ia

 b
ac

te
riu

m
'

'g
b 

M
B

P
61

02
56

4.
1 

Le
pt

ot
ric

hi
ac

ea
e 

ba
ct

er
iu

m
'

're
f W

P
 0

26
74

7
88

0.
1 

Le
pt

ot
ric

hi
a 

tr
ev

is
an

ii'
're

f W
P

 0
12

86
1

60
2.

1 
S

eb
al

de
lla

 te
rm

iti
d

is
'

're
f W

P
 0

29
75

8
35

2.
1 

M
U

LT
IS

P
E

C
IE

S
 F

us
ob

ac
te

riu
m

'
're

f W
P

 1
34

11
22

30
.1

 H
yp

no
cy

cl
ic

us
 th

er
m

ot
ro

p
hu

s'
'W

P
 0

13
38

66
85

.1
 8

9 
17

6 
Ily

ob
ac

te
r 

po
ly

tr
op

us
'

'g
b 

M
B

P
95

97
29

9.
1 

F
us

ob
ac

te
ria

ce
ae

 b
ac

te
riu

m
'

'g
b 

M
B

C
73

70
1

81
.1

 B
de

llo
vi

br
io

na
ce

a
e 

ba
ct

er
iu

m
'

'M
B

S
19

70
8

08
.1

 8
8 

17
6 

B
de

llo
vi

br
io

n
al

es
 b

ac
te

riu
m

'

'W
P

 0
25

30
76

33
.1

 8
8 

17
6 

B
de

llo
vi

br
io

 b
a

ct
er

io
vo

ru
s'

'M
B

S
69

53
3

00
.1

 9
0 

17
7 

E
nt

er
oc

lo
st

er
 a

sp
ar

ag
ifo

rm
is

'

're
f W

P
 0

87
22

4
12

1.
1 

La
ch

n
oc

lo
st

rid
iu

m
 s

p.
 A

n1
4'

'gb M
B

D
92971

81.1 M
ega

m
onas funiform

is'

'W
P

 0155541
65.1 90 177 M

U
LT

IS
P

E
C

IE
S

 E
ubacteriales'

'ref W
P

 008687
515.1 Long

icatena
caecim

u
ris'

'ref W
P

 006789
018.1 A

naeroglob
us gem

ina
tus'

'W
P

 075573110.1 89 176 C
o

libacter m
assilien

sis'

'M
B

O
49

47390.1 89
 176 Lachno

spirace
ae bacterium

'
'ref W

P
 091207

464.1 O
riba

cterium
 sp. W

C
C

10'
'W

P
 0061933

18.1 91 178 S
elenom

onas sputig
ena'

'H
IT

6531
5.1 94 181 C

an
didatus V

entrim
onas m

e
rdavium

'
'ref W

P
 014015

459.1 M
eg

asphaera elsden
ii'

'ref W
P

 118365
847.1 A

m
e

dibacillus dolich
us'

'W
P

 0758782
83.1 89 176 M

erdib
acter m

assiliensis'
'W

P
 0714415

80.1 89 176 Traorella m
a

ssiliensis'
'ref W

P
 118453800.1 D

ielm
a fastidiosa'

'ref W
P

 134167200.1 B
reznakia blatticola'

'H
IR

15948.1 89 175 C
andidatus O

nthosom
a m

erdavium
'

'W
P

 102268254.1 89 175 M
assilicoli tim

onensis'
'gb N

LC
25557.1 F

astidiosipila sp.'
'ref W

P
 078712582.1 A

naerorhabdus furcosa'
'ref W

P
 006060509.1 H

oldem
ania filiform

is'
'M

B
O

5712398.1 87 172 A
choleplasm

atales bacterium
'

'H
IT

44170.1 88 173 C
andidatus A

vacholeplasm
a faecigallinarum

'
'H

A
L18124.1 88 173 S

pirochaetaceae bacterium
'

'R
LI91386.1 89 178 C

andidatus A
ltiarchaeales archaeon'

'gb M
B

E
6039246.1 A

naerofustis stercorihom
inis'

'gb M
B

R
6800540.1 E

ubacteriaceae bacterium
'

'ref W
P

 028830095.1 P
roteocatella sphenisci'

'H
IS

73377.1 89 177 C
andidatus S

catom
orpha pullicola'

'H
IT

29666.1 89 177 C
andidatus S

catom
orpha stercoravium

'
'H

IQ
87585.1 89 177 C

andidatus S
catom

orpha gallistercoris'

'H
IS

44260.1 89 176 C
andidatus S

catom
orpha m

erdigallinarum
'

'H
IS

66554.1 89 177 C
andidatus S

catom
orpha m

erdipullorum
'

'H
IQ

77828.1 88 176 C
andidatus S

catom
orpha intestinavium

'

'H
IV

21528.1 88 176 C
andidatus S

catom
orpha stercorigallinarum

'

'H
IS

16358.1 89 177 C
andidatus S

catom
orpha m

erdavium
'

'H
IS

98472.1 89 177 C
andidatus S

catom
orpha pullistercoris'

'H
IR

54850.1 88 176 C
andidatus S

catom
orpha intestinigallinarum

'

'W
P

 166349023.1 88 176 D
esulfofundulus sp. T

P
O

S
R

'

'ref W
P

 027717878.1 D
esulfovirgula therm

ocuniculi'
'ref W

P
 092472775.1 D

esulfallas arcticus'

'gb R
Q

D
78133.1 C

andidatus S
yntrophonatronum

 acetioxidans'

'gb N
C

C
15631.1 C

lostridia bacterium
'

'em
b C

D
C

27020.1 F
irm

icutes bacterium
 C

A
G

 466'

'ref W
P

 016408088.1 A
naerotignum

 faecicola'
'H

A
X

34504.1 89 177 Tyzzerella sp.'

'ref W
P

 101299879.1 A
cetivibrio saccincola'

'H
IU

72497.1 88 176 C
andidatus G

alloscillospira excrem
entipullorum

'

'H
IS

00099.1 89 176 C
andidatus E

xcrem
entavichristensenella intestinipullorum

'

'ref W
P

 008517717.1 D
ethiobacter alkaliphilus'

'ref W
P

 018084810.1 D
esulfurispora therm

ophila'

'B
A

F
60698.1 89 177 P

elotom
aculum

 therm
opropionicum

 S
I'

'ref W
P

 115792238.1 A
m

m
onifex thiophilus'

'ref W
P

 123929732.1 T
herm

odesulfitim
onas autotrophica'

'W
P

 012302136.1 89 177 C
andidatus D

esulforudis audaxviator'

'W
P

 072912201.1 88 176 D
esulfotom

aculum
 aeronauticum

'

'gb K
U

K
31710.1 LeuB

 T
herm

oanaerobacterales bacterium
 50 218'

'gb T
X

I88523.1 C
hryseobacterium

 sp.'

'ref W
P

088553118.1 C
alderihabitans m

aritim
us'

'tpg H
H

W
27996.1 S

yntrophom
onadaceae bacterium

'

'W
P

 015050014.1 90 178 T
herm

acetogenium
 phaeum

'

'ref W
P

 028052759.1 C
arboxydotherm

us ferrireducens'

'W
P

 152676401.1 89 176 K
allotenue sp. C

F
H

 73958'

'W
P

 047865563.1 89 176 R
ubrobacter aplysinae'

'W
P

 013779969.1 88 178 M
ahella australiensis'

'M
B

N
1320321.1 90 178 T

herm
oleophilia bacterium

'

'gb R
JQ

42225.1 G
aiellales bacterium

'

'gb K
U

O
64822.1 G

racilibacter sp. B
R

H
 c7a'

'gb M
B

E
0585672.1 D

esulfofustis sp.'

'W
P

 216568858.1 88 176 Intestinibacter bartlettii'

'ref W
P

 206923560.1 Terrisporobacter glycolicus'

'ref W
P

 154532303.1 Inconstantim
icrobium

 porci'

'ref W
P

 010074697.1 C
lostridium

 cellulovorans'

'W
P

 006440740.1 88 176 M
U

LT
IS

P
E

C
IE

S
 P

eptostreptococcaceae'

'ref W
P

 021383587.1 C
lostridioides difficile'

'W
P

 136713884.1 88 176 T
issierella creatinini'

'ref W
P

 055304163.1 Turicibacter sanguinis'

'ref W
P

 078696066.1 C
aloram

ator quim
bayensis'

'ref W
P

 068747452.1 T
herm

ovenabulum
 gondw

anense'

'tpg H
G

I30181.1 C
andidatus C

aldatribacterium
 californiense'

'gb M
B

C
7216864.1 C

andidatus C
aldatribacterium

 sp.'

'ref W
P

 013564154.1 Isosphaera pallida'

'gb M
B

D
3174132.1 A

rm
atim

onadia bacterium
'

'gb M
B

N
1973455.1 S

edim
entisphaerales bacterium

'

'tpg H
E

X
41749.1 P

hycisphaerales bacterium
'

'gb A
B

X
04097.1 H

erpetosiphon aurantiacus D
S

M
 785'

'T
E

T
39900.1 88 195 E

lusim
icrobia bacterium

'

'gb O
G

W
81814.1 O

m
nitrophica bacterium

 R
IF

C
S

P
H

IG
H

O
2 02 F

U
LL 51 18'

'gb M
Q

Y
68768.1 H

adesarchaea archaeon'

'gb N
C

O
65932.1 S

olirubrobacter sp.'

'gb R
JP

95615.1 D
esulfobacteraceae

bacterium
'

'tpg H
A

E
81887.1 K

tedonobacter sp.'

'dbj G
H

O
91356.1 K

tedonobacterales bacterium
 ID

150040'

'gb M
B

A
2285269.1 K

tedonobacteraceae bacterium
'

'dbj B
B

H
95528.1 T

herm
ogem

m
atispora argillosa'

'gb M
B

I1755962.1 Fim
briim

onas ginsengisoli'

'H
H

M
70782.1 89 177 C

andidatus Fraserbacteria bacterium
'

'gb O
IP

26815.1 D
ehalococcoidia bacterium

 C
G

2 30 46 19'

'gb R
LF33139.1 Therm

oplasm
ata archaeon'

'gb P
ZU

99766.1 P
seudanabaena sp.'

'gb A
B

D
02637.1 isohom

ocitrate protein S
ynechococcus sp. JA

 2 3B
'

'gb N
JK

35590.1 O
scillatoriales cyanobacterium

 S
M

2 2 1'

'ref W
P

 023172102.1 G
loeobacter kilaueensis'

'gb M
B

O
8431396.1 S

pirochaetes bacterium
'

'H
IS

36938.1 88 176 C
andidatus S

catousia excrem
entigallinarum

'

'H
IT91915.1 89 177 C

andidatus S
tercorousia faecigallinarum

'

'R
A

I12774.1 88 176 C
andidatus M

elainabacteria bacterium
'

'gb M
B

E
7713185.1 C

yanobacteria bacterium
 S

IG
26'

'H
IS

54193.1 88 176 C
andidatus G

alligastranaerophilus gallistercoris'

'H
IS

89574.1 88 176 C
andidatus A

vigastranaerophilus faecigallinarum
'

'H
IU

85670.1 88 176 C
andidatus S

pyradom
onas excrem

entavium
'

'gb P
K

Q
28500.1 A

ctinobacteria bacterium
 H

G
W

 A
ctinobacteria 3'

'M
B

N
1935056.1 15 104 A

naerolineae bacterium
'

'tpg H
B

T24740.1 O
scillospiraceae bacterium

'

'M
B

S
6539026.1 90 175 S

ubdoligranulum
 variabile'

'W
P 215692586.1 90 175 G

em
m

iger form
icilis'

'ref W
P 041137905.1 B

eduini m
assiliensis'

'ref W
P 079535740.1 P

hoenicibacter congonensis'

'W
P 105304508.1 90 174 A

naerolactibacter m
assiliensis'

'ref W
P 154505950.1 S

techeria intestinalis'

'ref W
P 102342167.1 G

alactobacillus tim
onensis'

'W
P 126449199.1 90 176 S

ulfodiicoccus acidiphilus'

'M
B

R
0418434.1 87 175 E

rysipelotrichaceae bacterium
'

'dbj G
FP

37037.1 C
andidatus H

akubanella therm
oalkaliphilus'

'gb R
Q

D
69423.1 Tindallia sp. M

S
A

O
 B

ac2'

'ref W
P 129488428.1 Fusibacter sp. A

1'

'M
B

P
3890656.1 87 174 S

olobacterium
 sp.'

'ref W
P 095134881.1 A

naerom
icrobium

 sedim
inis'

'gb N
M

B
15041.1 G

allicola sp.'

'gb N
LU

10798.1 Tepidanaerobacter acetatoxydans'

'gb N
LZ52860.1 Therm

oanaerobacteraceae bacterium
'

'ref W
P 206708270.1 Koleobacter m

ethoxysyntrophicus'

'ref W
P 103931085.1 Bryocella elongata'

'W
P 184252528.1 98 186 G

ranulicella m
allensis'

'ref W
P 091748510.1 Propionispora vibrioides'

'gb M
BC

8015755.1 Sporom
usaceae bacterium

'

'ref W
P 122628525.1 Lucifera butyrica'

'W
P 078666108.1 89 177 M

U
LTISPEC

IES C
arboxydocella'

'W
P 170291056.1 89 177 M

oorella glycerini'

'ref W
P 084664836.1 Therm

anaerom
onas toyohensis'

'N
VM

25217.1 107 195 D
esulfobacterales bacterium

'

'gb N
LK34652.1 G

racilibacteraceae bacterium
'

'N
O

Y89296.1 89 177 FC
B group bacterium

'

'gb M
BF6567352.1 C

andidatus Binataceae bacterium
'

'W
P 075162207.1 89 177 C

hthonom
onas calidirosea'

'gb N
SW

78162.1 C
hthonom

onadetes bacterium
'

'AXA36200.1 92 180 C
andidatus Sum

erlaea chitinivorans'

'M
BP6703058.1 91 179 Vicinam

ibacteria bacterium
'

'W
P 211430455.1 89 177 C

hloracidobacterium
 validum

'

'M
BC

7806501.1 106 194 Akkerm
ansiaceae bacterium

'

'gb M
BC

8138438.1 Fibrella sp.'

'M
BC

8104587.1 111 199 C
ytophagales bacterium

'

'ref W
P 184192550.1 Arm

atim
onas rosea'

'H
BY97797.1 91 179 C

hloroflexi bacterium
'

'gb M
BC

7900914.1 Saprospiraceae bacterium
'

'W
P 211628672.1 77 165 Leptolyngbya sp. 7M

'

'M
BC

7797768.1 89 177 Pyrinom
onadaceae bacterium

'

'HBB98864.1 89
177 Blastocatellia bacterium

'

'gb M
BC7932614.1 Rubrivivax sp.'

'ref W
P 041974262.1 Pyrinom

onas m
ethylaliphatogenes'

'W
P 013377557.1 91 179 Stigm

atella aurantiaca'

'W
P 046716167.1 91 179 M

yxococcus fulvus'

'W
P 013938015.1 91 179 Corallococcus m

acrosporus'

'W
P 071899419.1 91 179 Cystobacter ferrugineus'

'ref W
P 095977209.1 M

elittangium
 boletus'

'W
P 108067070.1 91 179 Vitiosangium

 sp. G
DM

CC 1.1324'

'ref W
P 044197035.1 Hyalangium

 m
inutum

'

'W
P 043406931.1 91 179 Archangium

 violaceum
'

'W
P 163999641.1 91 179 Pyxidicoccus caerfyrddinensis'

'M
BK7857595.1 90 178 Archangiaceae bacterium

'

'M
BS1148743.1 103 191 M

yxococcaceae bacterium
'

'M
BP9146371.1 88 176 Therm

oanaerobaculia bacterium
'

'ref W
P 050724312.1 Vulgatibacter incom

ptus'

'ref W
P 050057416.1 Silvibacterium

 bohem
icum

'

'W
P 058188856.1 89 177 Terracidiphilus gabretensis'

'W
P 109487996.1 93 181

Occallatibacter savannae'

'ref W
P 131995009.1 Acidipila rosea'

'ref W
P 183792858.1 Edaphobacter lichenicola'

'W
P 114206135.1 99 187 Acidisarcina polym

orpha'

'ref W
P 011524841.1 Candidatus Koribacter versatilis'

'W
P 106809990.1 89 177 Candidatus Sulfotelm

atobacter kueseliae'

'W
P 147647382.1 93 181 Terriglobus albidus'

'ref W
P 110173783.1 Luteitalea pratensis'

'gb M
BM

3817542.1 Acidim
icrobiia bacterium

'

'M
BF8301935.1 93 181 Candidatus Dadabacteria bacterium

'

'gb M
BL0159977.1 Bryobacterales bacterium

'

'M
BI5280647.1 89 179 Candidatus Solibacter usitatus'

'ref W
P 194452338.1 Paludibaculum

 ferm
entans'

'M
BE7544109.1 89 179 Solibacteraceae bacterium

'

'ref W
P 031497629.1 Bryobacter aggregatus'

'gb MBI2877299.1 Candidatus Tectomicrobia bacterium'

'ref W
P 171474793.1 Frigoriglobus tundricola'

'W
P 174266028.1 87 175 Gemmata massiliana'

'ref W
P 145238459.1 Urbifossiella limnaea'

'ref W
P 194537306.1 Thermogemmata fonticola'

'ref W
P 020472768.1 Zavarzinella formosa'

'ref W
P 162656398.1 Tuwongella immobilis'

'ref W
P 088260330.1 Fimbriiglobus ruber'

'tpg HEG83890.1 Gemmataceae bacterium'

'W
P 145247009.1 88 176 Aeoliella mucimassa'

'gb MAT68857.1 Planctomycetaceae bacterium'

'W
P 145281600.1 89 177 Pirellulimonas nuda'

'W
P 144972556.1 89 177 Bremerella volcania'

'RMI09270.1 89 177 Calditrichaeota bacterium'

'RMG40298.1 89 177 Euryarchaeota archaeon'

'MBC7473999.1 90 178 Candidatus Sericytochromatia bacterium'

'gb REJ83460.1 Acidobacteria bacterium'

'gb MXZ39180.1 Holophagales bacterium'

'ref W
P 146650988.1 Labilithrix luteola'

'W
P 075276069.1 88 176 Pajaroellobacter abortibovis'

'gb RYE88418.1 Myxococcales bacterium'

'MBK8253897.1 88 175 Polyangiaceae bacterium'

'WP 012239050.1 89 176 Sorangium cellulosum'

'MBI2392430.1 77 177 Deltaproteobacteria bacterium'

'tpg HIG16040.1 Candidatus Handelsmanbacteria bacterium'

'tpg HCL30543.1 Candidatus Latescibacteria bacterium'

'gb TFG78193.1 Thermodesulfobacteriales bacterium'

'MBD3274087.1 91 179 Candidatus Marinimicrobia bacterium'

'gb MBK7151595.1 Sandaracinaceae bacterium'

'gb MAQ19527.1 Sandaracinus sp.'

'OUW02844.1 90 178 Phycisphaera sp. TMED151'

'gb MBK8232662.1 Candidatus Eisenbacteria bacterium'

'gb NMC81569.1 Armatimonadetes bacterium'

'XP 040920529.1 142 230 Toxotes jaculatrix'

'gb KAF6724746.1 Oryzias melastigma'

'ref XP 038579397.1 Micropterus salmoides'

'ref XP 034392800.1 Cyclopterus lumpus'

'XP 029911242.1 138 226 Myripristis murdjan'

'XP 029361977.1 138 226 Echeneis naucrates'

'gb AWP09651.1 Scophthalmus maximus'

'ref XP 029995421.1 Sphaeramia orbicularis'

'ref XP 026009910.1 Astatotilapia calliptera'

'ref XP 006785673.1 Neolamprologus brichardi'

'ref XP 014194864.1 Haplochromis burtoni'

'ref XP 036960415.1 Acanthopagrus latus'

'gb AGU38796.1 Sparus aurata'

'XP 018521481.1 142 228 Lates calcarifer'

'XP 020476536.1 138 226 Monopterus albus'

'XP 034551399.1 142 230 Notolabrus celidotus'

'ref XP 029013179.1 Betta splendens'

'ref XP 037136111.1 Syngnathus acus'

'XP 019732850.1 142 230 Hippocampus comes'

'ref XP 034028251.1 Thalassophryne amazonica'

'ref XP 035238081.1 Anguilla anguilla'

'ref XP 023689885.1 Paramormyrops kingsleyae'

'ref XP 031700907.1 Anarrhichthys ocellatus'

'ref XP 038139019.1 Cyprinodon tularosa'

'ref XP 040048882.1 Gasterosteus aculeatus aculeatus'

'ref XP 037335041.1 Pungitius pungitius'

'ref XP 037540106.1 Nematolebias whitei'

'XP 020785264.1 107 195 Boleophthalmus pectinirostris'

'TWW56622.1 122 210Takifugu flavidus'

'XP 034446349.1 140 228 Hippoglossus hippoglossus'

'ref XP 019944824.1 Paralichthys olivaceus'

'ref XP 029291179.1 Cottoperca gobio'

'XP 020362532.1 139 227 Oncorhynchus kisutch'

'XP 034001262.1 142 230 Trematomus bernacchii'

'XP 007556709.1 142 230 Poecilia formosa'

'gb KAA0707110.1 Triplophysa ti na'

'gb ROL46157.1 Anabarilius grahami'

'ref XP 027000761.1 Tachysurus fulvidraco'

'ref XP 023138004.1 Amphiprion ocellaris'

'ref XP 017286460.1 Kryptolebias marmoratus'

'ref XP 017549772.1 Pygocentrus nattereri'

'ref XP 026776589.1 Pangasianodon hypophthalmus'

'XP 034096136.1 136 224 Gymnodraco acuticeps'

'ref XP 010776622.1 Notothenia coriiceps'

'XP 041954699.1 139 227 Alosa sapidissima'

'gb TSM04890.1 Bagarius yarrelli'

'ref XP 018957860.1 Cyprinus carpio'

'gb RXN02714.1 protein Labeo rohita'

'ref XP 028669188.1 Erpetoichthys calabaricus'

'XP 030049943.1 142 230 Microcaecilia unicolor'

'ref XP 031746350.1 Xenopus tropicalis'

'XP 018429194.1 307 395 Nanorana parkeri'

'XP 034341128.1 138 226 Arvicanthis niloticus'

'XP 011811261.1 139 227 Colobus angolensis palliatus'

'ref XP 010626333.1 Fukomys damarensis'

'ref XP 004875008.3 Heterocephalus glaber'

'ref NP 777358.1 b Homo sapiens'

'XP 032613795.1 139 227 Hylobates moloch'

'XP 012807578.1 81 169 Jaculus jaculus'

'ref XP 014984007.1 Macaca mulatta'

'XP 030662319.1 139 227 Nomascus leucogenys'

'XP 023561084.1 142 230 Octodon degus'

'XP 036030170.1 139 227 Onychomys torridus'

'ref NP 001164834.1 Oryctolagus cuniculus'

'XP 012668661.1 135 223 Otolemur garnettii'

'XP 003918518.1 139 227 Papio anubis'

'ref XP 006992532.1 Peromyscus maniculatus bairdii'

'emb CAA52225.1 NAD+ partial Rattus norvegicus'

'XP 010360042.1 139 227 Rhinopithecus roxellana'

'XP 003943934.1 139 227 Saimiri boliviensis boliviensis'

'XP 032121127.1 139 227 Sapajus apella'

'XP 025227557.1 139 227 Theropithecus gelada'

'XP 010962397.1 138 226 Camelus bactrianus'

'KAF6435606.1 133 221 3 non Rousettus aegyptiacus'

'XP 006218576.1 138 226 Vicugna pacos'

'XP 021512040.1 139 227 Meriones unguiculatus'

'gb AFJ54448.1 partial Cynopterus sphinx'

'XP 011277860.1 138 226 Felis catus'

'XP 019519867.1 121 209 X5 Hipposideros armiger'

'XP 034867176.1 134 222 Mirounga leonina'

'KAF6492257.1 138 226 3 non Molossus molossus'

'XP 004780729.1 138 226 Mustela putorius furo'

'XP 032253329.1 138 226 Phoca vitulina'

'XP 029786927.1 138 226 Suricata suricatta'

'AFJ54449.1 99 187 partial Tadarida teniotis'

'AFJ54447.1 99 187 partial Taphozous melanopogon'

'XP 006043732.2 138 226 Bubalus bubalis'

'XP 017900261.1 121 209 Capra hircus'

'ref XP 004717630.1 Echinops telfairi'

'AFJ54452.1 94 182 partial Aselliscus stoliczkanus'

'XP 012890840.1 139 227 Dipodomys ordii'

'XP 015362457.1 139 227 Marmota marmota marmota'

'XP 024406942.1 138 226 Desmodus rotundus'

'XP 004606660.1 138 226 Sorex araneus'

'XP 026953784.1 81 169 X4 Lagenorhynchus obliquidens'

'XP 004286470.1 138 226 Orcinus orca'

'XP 029096558.1 81 169 Monodon monoceros'

'XP 032297689.1 70 158 Coturnix japonica'

'XP 014931606.1 141 229 Acinonyx jubatus'

'XP 030188990.1 141 229 Lynx canadensis'

'XP 040351556.1 143 231 Puma yagouaroundi'

'ref XP 032737106.1 Lontra canadensis'

'XP 025735085.1 139 227 Callorhinus ursinus'

'ref XP 012422743.1 Odobenus rosmarus divergens'

'XP 025873982.1 139 227 Vulpes vulpes'

'XP 012580550.1 81 169 Condylura cristata'

'XP 037378481.1 139 227 Talpa occidentalis'

'XP 041037439.1 135 223 Carcharodon carcharias'

'ref XP 020380636.1 Rhincodon typus'

'RNA34897.1 120 208 Brachionus plicatilis'

'XP 029665054.1 136 224 Formica exsecta'

'gb KMQ89124.1 Lasius niger'

'XP 011640330.1 145 233 Pogonomyrmex barbatus'

'XP 020283016.1 136 224 Pseudomyrmex gracilis'

'ref XP 029166876.1 Nylanderia fulva'

'XP 012533087.1 136 224 Monomorium pharaonis'

'XP 011689101.1 136 224 Wasmannia auropunctata'

'XP 011162018.1 136 224 Solenopsis invicta'

'ref XP 024874586.1 Temnothorax curvispinosus'

'XP 012216857.1 136 224 Linepithema humile'

'XP 011881921.1 136 224 Vollenhovia emeryi'

'ref XP 001600501.1 Nasonia vitripennis'

'XP 012144473.1 136 224 Megachile rotundata'

'ref XP 017791362.1 Habropoda laboriosa'

'XP 015188895.1 136 224 Polistes dominula'

'XP 015115287.1 137 225 Diachasma alloeum'

'XP 034943455.1 137 225 Chelonus insularis'

'ref XP 015600192.1 Cephus cinctus'

'ref XP 022914732.1 Onthophagus taurus'

'ALJ76681.1 81 169 Epicauta chinensis'

'QVD39412.1 143 231 Schistocerca gregaria'

'PNF30552.1 154 242 Cryptotermes secundus'

'XP 024219431.1 142 230 Halyomorpha halys'

'XP 014239686.1 140 228 Cimex lectularius'

'ref NP 001165386.1 Bombyx mori'

'KZS16963.1 131 219 Daphnia magna'

'XP 027220004.1 134 222 Penaeus vannamei'

'XP 040078398.1 137 225 Ixodes scapularis'

'XP 033120021.1 144 232 Anneissia japonica'
'ref XP 006008365.1 Latimeria chalumnae'

'gb ABG77987.1 Glossina morsitans morsitans'

'dbj GBO99738.1 Eumeta japonica'
'XP 026480487.1 125 213 Ctenocephalides felis'

'KOB67894.1 62 150 Operophtera brumata'
'XP 022827424.1 131 219 Spodoptera litura'

'ref XP 026273986.1 Frankliniella occidentalis'
'ref XP 034254895.1 Thrips palmi''gb AGM32732.1 partial Coptotermes formosanus''MPC22519.1 135 223 Portunus trituberculatus''RXG62206.1 179 267 Armadillidium vulgare'

'ref XP 018015958.1 Hyalella azteca''gb KAF2359531.1 Trinorchestia longiramus''XP 021951099.1 135 223 Folsomia candida''XP 019329735.1 84 172 Aptenodytes forsteri''XP 009695349.1 97 185 Cariama cristata''XP 035759043.1 84 172 Egretta garzetta''KAF1531507.1 84 172 Eudyptula albosignata''KAF1419523.1 84 172 Spheniscus magellanicus''XP 009992231.1 97 185 Chaetura pelagica''XP 009554656.1 200 288 Cuculus canorus''XP 030306371.1 73 161 Calypte anna''XP 025050274.1 12 100 Alligator sinensis''XP 027487502.1 15 103 Corapipo altera'
'NP 510362.1 132 221 Caenorhabditis elegans''GBN40759.1 140 228 Araneus ventricosus'

'KAF8793526.1 140 228 Argiope bruennichi'
'XP 035673255.1 137 225 Branchiostoma floridae'

'XP 002129499.1 136 224 Ciona intestinalis'
'XP 011436847.2 135 223 Crassostrea gigas'
'XP 033763130.1 143 231 Pecten maximus'

'XP 013390200.1 136 224 Lingula anatina'

'XP 012555010.1 138 226 Hydra vulgaris'
'XP 032229798.1 153 240 Nematostella vectensis'

'ref XP 028391286.1 Dendronephthya gigantea'
'XP 038049340.1 148 236 Patiria miniata'

'XP 003384684.2 130 218 Amphimedon queenslandica'

'RDD46775.1 127 215 Trichoplax sp. H2'

'XP 014656749.1 142 230 Moesziomyces antarcticus'

'XP 012190503.1 320 408 Pseudozyma hubeiensis SY62'

'PWZ03332.1 141 229 Testicularia cyperi'

'CDI57171.1 141 229 IDH1Melanopsichium pennsylvanicum 4'

'ref XP 025358997.1 Jaminaea rosea'

'XP 025596062.1 138 226 Tilletiopsis washingtonensis'

'CEH13161.1 148 236 Ceraceosorus bombacis'

'XP 025381562.1 138 226 Acaromyces ingoldii'

'XP 025355699.1 149 237 Meira miltonrushii'

'EMD40760.1 127 215 Gelatoporia subvermispora B'

'OCH94138.1 127 215 Obba rivulosa'

'CCA67040.1 125 213 IDH1Serendipita indica DSM 11827'

'KAG5648996.1 128 216 Asterophora parasitica'

'KAG5650587.1 128 216 Sphagnurus paluster'

'XP 018280666.1 98 186 Cutaneotrichosporon oleaginosum'

'CDZ98576.1 131 219 Phaffia rhodozyma'

'XP 014184079.1 129 217 Trichosporon asahii var. asahii CBS 2479'

'GBC26567.1 178 266 Rhizophagus irregularis'

'KNE71753.1 133 226 Allomyces macrogynus'

'KAG0049462.1 129 217 Gryganskiella cystojenkinii'

'KAG0077077.1 129 217 partial Linnemannia elongata'

'KAF9576875.1 95 183 partial Lunasporangiospora selenospora'

'KAF9939486.1 129 217 Mortierella alpina'

'KAG0365692.1 129 217 Gamsiella multidivaricata'

'KAF9998917.1 129 217 Entomortierella chlamydospora'

'gb KAF8937028.1 Dissophora ornata'

'XP 021880905.1 114 202 Lobosporangium transversale'

'gb KAG0040486.1 Podila clonocystis'

'KAF8934534.1 129 217 Haplosporangium bisporale'

'gb KAF9950279.1 Modicella reniformis'

'KAF9972777.1 128 216 Actinomortierella ambigua'

'gb OMJ15136.1 Smittium culicis'

'ORX52736.1 135 223 Hesseltinella vesiculosa'

'gb ORZ10529.1 Absidia repens'

'gb ORZ01755.1 Syncephalastrum racemosum'

'OBZ84647.1 134 222Choanephora cucurbitarum'

'KAF1807364.1 116 204Mucor lusitanicus'

'CEG77091.1 114 202 PutativeRhizopus microsporus'

'ref XP 018293858.1 Phycomyces blakesleeanus NRRL 1555 '

'emb CDH57072.1 Lichtheimia corymbifera JMRC FSU 9682'

'XP 019026418.1 119 207 I S
aitoella complicata NRRL Y 17804'

'OLL24708.1 127 215Neolecta irre
gularis DAH 3'

'XP 018231102.1 120 208 Pneumocystis jiro
vecii RU7'

'KAG6040511.1 133 221 Claviceps citrin
a'

'QPH18319.1 112 200 Epichloe festucae Fl1'

'XP 007813820.1 131 219 Metarhizium acridum CQMa 102'

'XP 018145560.1 131 219 Pochonia chlamydosporia 170'

'OAA76785.1 131 219 Akanthomyces lecanii R
CEF 1005'

'PMB64794.1 106 194Beauveria bassiana'

'XP 018751143.1 131 219Fusarium verticillio
ides 7600'

'OAA32088.1 135 223Moelleriella libera RCEF 2490'

'PHH50701.1 132 220Ceratocystis fim
briata CBS 114723'

'VBB71975.1 142 230 Putative Podospora comata'

'XP 008097866.1 128 216 Colletotric
hum graminicola'

'KKY37662.1 137 225 putativeDiaporthe ampelina'

'XP 040643920.1 136 224 Penicilliu
m griseofulvum'

'XP 016621080.1 139 227Cladophialophora bantiana'

'XP 018688239.1 139 227Fonsecaea erecta'

'KIW71835.1 87 175Phialophora americana'

'XP 007720652.1 140 228Capronia coronata'

'RVX66067.1 139 227Exophiala mesophila'

'XP 013267473.1 139 227Rhinocladiella mackenziei'

'XP 008719298.1 139 227Cyphellophora europaea CBS 101466'

'sp O13302 ID
H1 AJECAOS=Ajellomyces capsulatus'

'XP 003066872.1 138 226 Coccidioides posadasii'

'TQB71674.1 136 224 Monascus purpureus'

'TKA66691.1 106 194Cryomyces minteri'

'XP 018190217.1 138 226 Xylona heveae TC161'
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143.1 110 198 A
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'X
P

 002759
884.2 118 206 C

allithrix ja
cchus'

'X
P

 008013
919.1 118 206 C

hloroceb
us sabaeus'

'X
P

 018866419.1 68 156 G
orilla gorilla gorilla'

'X
P

 011838087.1 93 181 M
andrillus leucophaeus'

'X
P

 040585696.1 126 214 M
esocricetus auratus'

'X
P

 003813852.1 118 206 P
an paniscus'

'X
P

 023052326.1 118 206 P
iliocolobus tephrosceles'

'ref N
P

 001125198.1 P
ongo abelii'

'X
P

 001927373.4 118 206 S
us scrofa'

'X
P

 034523649.1 68 156 A
iluropoda m

elanoleuca'

'X
P

 007173508.1 68 156 B
alaenoptera acutorostrata scam

m
oni'

'X
P

 022435872.1 118 206 D
elphinapterus leucas'

'gb M
B
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99603.1 E

schrichtius robustus'

'X
P

 030730721.1 119 207 G
lobicephala m

elas'

'X
P

 007470100.1 68 156 X
4 Lipotes vexillifer'

'X
P

 024610073.1 118 206 N
eophocaena asiaeorientalis

asiaeorientalis'

'X
P

 032479403.1 118 206 P
hocoena sinus'

'X
P

 023984594.1 118 206 P
hyseter catodon'

'X
P

 003463611.1 118 206 C
avia porcellus'

'X
P

 017374834.1 40 128 C
ebus im

itator'

'ref X
P

 012594877.1 M
icrocebus m

urinus'

'X
P

 012507340.1 118 206 P
ropithecus coquereli'
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ison bison bison'
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docoileus virginianus texanus'
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 006870953.1 C
hrysochloris asiatica'

'E
G

W
03747.1 118 206 C

ricetulus griseus'

'X
P

 006888322.1 118 206 E
lephantulus edw

ardii'

'X
P

 003413891.1 118 206 Loxodonta africana'

'X
P

 007950025.1 118 206 O
rycteropus afer afer'

'ref X
P

 036295373.1 P
ipistrellus kuhlii'

'X
P

 023597434.1 97 185 Trichechus m
anatus latirostris'

'X
P

 026256334.1 118 206 U
rocitellus parryii'

'X
P

 016065078.1 118 206 M
iniopterus natalensis'

'X
P

 032955900.1 110 198 R
hinolophus ferrum

equinum
'

'X
P

 024905990.1 97 185 P
teropus alecto'

'X
P

 027993829.1 109 197 partial E
ptesicus fuscus'

'X
P

 005874514.2 141 229 partial M
yotis brandtii'

'A
F

J54437.1 38 126 partial N
yctalus noctula'

'X
P

 005393497.1 118 206 C
hinchilla lanigera'

'X
P

037011795.1 118 206 A
rtibeus jam

aicensis'

'X
P

 025294347.1 118 206 C
anis lupus dingo'

'X
P

 022366791.1 118 206 E
nhydra lutris kenyoni'

'X
P

 035923505.1 97 185 H
alichoerus grypus'

'X
P

 039072692.1 118 206 H
yaena hyaena'

'ref X
P

 030877288.1 Leptonychotes w
eddellii'

'X
P

 021536288.1 110 198 N
eom

onachus schauinslandi'

'ref X
P

 028358198.1 P
hyllostom

us discolor'

'X
P

 036909326.1 118 206 S
turnira hondurensis'

'X
P

 027425208.1 68 156 Z
alophus californianus'

'X
P

 026366414.1 118 206 U
rsus arctos horribilis'

'ref X
P

 036771962.1 M
anis pentadactyla'

'X
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 016041248.1 118 204 E
rinaceus europaeus'

'X
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 020013159.1 118 206 C
astor canadensis'

'X
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 001363027.1 118 206 M
onodelphis dom
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hascolarctos cinereus'
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arcophilus harrisii'
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helonoidis abingdonii'
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118 206 G

opherus evgoodei'

'X
P
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elodiscus sinensis'
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ys picta bellii'
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elopsittacus undulatus'
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 024074620.1 Terrapene carolina triunguis'
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M

P
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erm
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asypus novem

cinctus'
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nser cygnoides dom
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'X
P

 010167395.1 109 197 partial A
ntrostom

us carolinensis'

'X
P

 026711541.1 68 156 A
thene cunicularia'

'X
P

 032050532.1 118 206 A
ythya fuligula'

'X
P

 014799977.1 118 206 C
alidris pugnax'

'X
P

 009885021.1 135 223 C
haradrius vociferus'

'X
P

 010207609.1 120 208 partial C
olius striatus'

'X
P

 035409978.1 110 198 C
ygnus atratus'

'K
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udyptes schlegeli'

'X
P

 009584671.1 109 197 partial Fulm
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'N
P
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P
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P 010296456.1 partial B
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 gibbericeps'

'P
K
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35683.1 171 257 Lim

osa lapponica baueri'

'X
P 010134850.1 109 197 partial B

uceros rhinoceros silvestris'

'X
P 010114825.1 112 200 C

hlam
ydotis m

acqueenii'

'X
P 010160004.1 231 319 E

urypyga helias'

'X
P 027647222.1 129 217 Falco peregrinus'

'X
P 009959929.1 109 197 partial Leptosom

us discolor'

'X
P 009487937.1 136 224 P

elecanus crispus'

'X
P 010185319.1 109 197 partial M

esitornis unicolor'

'X
P 021139009.1 118 206 C

olum
ba livia'

'O
P
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atagioenas fasciata m

onilis'

'EO
A95412.1 88 176 partial Anas platyrhynchos'

'XP 035191333.1 110 198 O
xyura jam

aicensis'

'XP 009508658.1 120 208 partial Phalacrocorax carbo'

'XP 030811049.1 118 206 C
am

arhynchus parvulus'

'XP 032926146.1 118 206 C
atharus ustulatus'

'ref XP 017600683.1 C
orvus brachyrhynchos'

'XP 019388927.1 118 206 C
rocodylus porosus'

'XP 009895945.1 138 226 D
ryobates pubescens'

'XP 027757377.1 118 206 Em
pidonax traillii'

'ref XP 005051623.1 Ficedula albicollis'

'ref XP 019359380.1 G
avialis gangeticus'

'XP 030911773.1 204 292 G
eospiza fortis'

'ref XP 039933786.1 H
irundo rustica'

'KAG
0135770.1 117 205 partial Lam

protornis superbus'

'XP 017672265.1 118 206 Lepidothrix coronata'

'XP 021403036.1 118 206 Lonchura striata dom
estica'

'XP 029819001.1 236 324 M
anacus vitellinus'

'XP 036245650.1 118 206 M
olothrus ater'

'XP 038003589.1 118 206 M
otacilla alba alba'

'ref XP 027553963.1 N
eopelm

a chrysocephalum
'

'XP 010013052.1 120 208 partial N
estor notabilis'

'XP 041283647.1 118 206 O
nychostruthus taczanow

skii'

'ref XP 039587584.1 Passer m
ontanus'

'XP 027568030.1 118 206 Pipra filicauda'

'XP 005521467.1 118 206 Pseudopodoces hum
ilis'

'XP 041345631.1 118 206 Pyrgilauda ruficollis'

'XP 009096448.1 118 206 Serinus canaria'

'XP 030353909.1 97 185 Strigops habroptila'

'ref XP 009679824.1 Struthio
cam

elus australis'

'XP 014734722.1 118 206 Sturnus vulgaris'

'ACH44488.1 118 206 3 variant 1a Taeniopygia guttata'

'XP 010218219.1 113 201 Tinam
us guttatus'

'XP 014123054.1 68 156 Zonotrichia albicollis'

'XP 009078502.1 109
197 partial Acanthisitta chloris'

'KQ
K78054.1 146 234 Am

azona aestiva'

'ref XP 009865866.1 partial Apaloderm
a vittatum

'

'ref XP 025924051.1 Apteryx rowi'

'KAG
6939818.1 118 206 3 Chelydra serpentina'

'XP 026540926.1 110 198 Notechis scutatus'

'XP 034265340.1 118 206 Pantherophis guttatus'

'XP 025031830.1 103 191 X4 Python bivittatus'

'XP 020640494.1 117 205 Pogona vitticeps'

'XP 003227480.3 118 206 Anolis carolinensis'

'ETE65875.1 114 202 Ophiophagus hannah'

'ref XP 026565357.1 Pseudonaja textilis'

'ref XP 015266915.1 Gekko japonicus'

'ref XP 039199759.1 Crotalus tigris'

'XP 015684428.1 118 206 Protobothrops m
ucrosquam

atus'

'ref XP 033023336.1 Lacerta agilis'

'ref XP 032089212.1 Tham
nophis elegans'

'gb KAF7241521.1 Varanus kom
odoensis'

'XP 034993834.1 40 128 Zootoca vivipara'

'XP 027871524.1 118 206 Xiphophorus couchianus'

'KAF3686145.1 88 176 Channa argus'

'XP 026233608.1 117 205 Anabas testudineus'

'XP 015808715.1 120 208 Nothobranchius furzeri'

'XP 026859074.1 68 156 Electrophorus electricus'

'XP 038839714.1 109
197 Salvelinus nam

aycush'

'XP 036390944.1 118 206 Megalops cyprinoides'

'XP 028428433.1 119 207 Perca flavescens'

'XP 013856544.1 120 208 Austrofundulus limnaeus'

'ACO09052.1 118 206 Osmerus mordax'

'XP 030221260.1 88 176 Gadus morhua'

'XP 022046239.1 118 206 Acanthochromis polyacanthus'

'XP 041794637.1 118 206 Chelmon rostratus'

'XP 033490955.1 118 206 Epinephelus lanceolatus'

'XP 035521679.1 140 228 Morone saxatilis'

'XP 028287471.1 118 206 Parambassis ranga'

'XP 033941385.1 140 228 Pseudochaenichthys georgianus'

'XP 029953060.1 118 206 Salarias fasciatus'

'XP 022610034.1 118 206 Seriola dumerili'

'XP 008275019.1 118 206 Stegastes partitus'

'XP 039989545.1 118 206 Xiphias gladius'

'XP 034736078.1 140 228 Etheostoma cragini'

'KAE8296286.1 119 207 Larimichthys crocea'

'TKS73476.1 141 229 Collichthys lucidus'

'XP 028305457.1 140 228 Gouania willdenowi'

'XP 020487069.1 140 228 Labrus bergylta'

'XP 037623454.1 118 206 Sebastes umbrosus'

'XP 041852223.1 118 206 Melanotaenia boesemani'

'XP 031138711.1 118 206 Sander lucioperca'

'XP 041651842.1 118 206 Cheilinus undulatus'

'XP 026168333.1 118 206 Mastacembelus armatus'

'XP 028814040.1 118 206 Denticeps clupeoides'

'XP 016303952.1 129 217 Sinocyclocheilus anshuiensis'

'XP 030621824.1 138 226 Chanos chanos'

'XP 007246538.1 117 205 Astyanax mexicanus'

'KAG1938118.1 68 156 Pimephales promelas'

'XP 041692667.1 96 184 X4 Coregonus clupeaformis'

'XP 010865692.1 117 205 Esox lucius'

'gb TNN25811.1 Liparis tanakae'

'AIE11657.1 1 85 3 partial Gobiocypris rarus'

'XP 004539910.1 119 207 Maylandia zebra'

'XP 031599567.1 119 207 Oreochromis aureus'

'XP 012674249.1 118 206 Clupea harengus'

'XP 030577353.1 119 207 Archocentrus centrarchus'

'XP 039867591.1 119 207 Simochromis diagramma'

'XP 026094959.1 119 207 Carassius auratus'

'XP 033846416.1 116 204 Periophthalmus magnuspinnatus'

'XP 014042160.1 35 123 partial Salmo salar'

'KAF5902536.1 117 205 Clarias magur'

'NP 957245.2 117 205 Danio rerio'

'ADO27874.1 120 208 nad Ictalurus furcatus'

'XP 018619432.1 118 206 Scleropages formosus'

'XP 008308499.1 118 206 Cynoglossus semilaevis'

'XP 036431955.1 117 205 Colossoma macropomum'

'WP 112313348.1 98 198 Pseudogemmobacter bohemicus'

'ref WP 094509168.1 Brucella thiophenivorans'

'WP 166956069.1 98 198 Pseudochelatococcus lubricantis'

'WP 180155517.1 99 199 Parapusillimonas granuli'

'WP 060847465.1 98 198 Methylobacterium aquaticum'

'ref WP 093039205.1 Roseovarius azorensis'

'WP 207471882.1 97 197 Paracoccus fontiphilus'

'WP 029703762.1 101 201 Aurantimonas coralicida'

'ref WP 134759660.1 Jiella endophytica'

'WP 102225903.1 98 198 Acidimangrovimonas sediminis'

'WP 133768047.1 98 197 Enterovirga rhinocerotis'

'ref WP 116684489.1 Fulvimarina endophytica'

'ref WP 108622259.1 Algicoccus marinus'

'WP 158897522.1 97 197 Sphingorhabdus lacus'

'ref WP 108610444.1 Aminobacter sp. MSH1'

'ref WP 163655253.1 Orrella sp. NBD 18'

'ref WP 114468329.1 Pseudorhodoferax soli'

'ref WP 187736030.1 Acidovorax monticola'

'ref WP 137731193.1 Aquabacterium pictum'

'WP 137894281.1 97 197 Ramlibacter sp. 2FC'

'ref WP 172218384.1 Caenimonas soli'

'WP 124961255.1 97 197 Variovorax beijingensis'

'WP 088158200.1 98 198 Achromobacter xylosoxidans'

'NYT24636.1 98 198 Alcaligenaceae bacterium'

'ref WP 198970322.1 Xylophilus sp. ASV27'

'MBP6893888.1 98 198 Pseudacidovorax sp.'

'gb RYF80056.1 Comamonadaceae bacterium'

'ref WP 149355545.1 Comamonas testosteroni'

'WP 211384665.1 100 198 Bradyrhizobium japonicum'

'WP 149234166.1 100 200 Azospirillum lipoferum'

'ref WP 128154032.1 Sinirhodobacter hungdaonensis'

'ref WP 164778810.1 Mesorhizobium sp. M7A.F.Ca.CA.001.08.2.1'

'ref WP 202687561.1 Tabrizicola sp. DMG N 6'

'gb ORE91339.1 Stappia sp. 22II S9 Z10'

'gb MSQ57493.1 Limnohabitans sp.'

'ref WP 102958170.1 Mangrovicella endophytica'

'ref WP 114454688.1 Halopolyspora algeriensis'

'ref WP 091342069.1 Micromonospora rhizosphaerae'

'MBM3940397.1 106 203 SAR202 cluster bacterium'

'gb MBE8515950.1 Amycolatopsis sp. H6 2020 '

'ref WP 084430279.1 Kibdelosporangium aridum'

'gb MYA94823.1 Nitrospinae bacterium'
'ref WP 145034825.1 Caulifigura coniformis'

'gb MBI4014237.1 Candidatus Rokubacteria bacterium'

'gb NWF54014.1 Syntrophaceae bacterium''HII82916.1 96 197 Ferroplasma sp.'

'WP 055040929.1 96 197 Acidiplasma cupricumulans'

'ref WP 188679940.1 Thermogymnomonas acidicola'

'gb QRF75778.1 3 Thermoplasmatales archaeon'

'WP 013603911.1 97 198 Vulcanisaeta moutnovskia'

'NHI88877.1 108 208 Candidatus Thorarchaeota archaeon'

'ref WP 012831401.1 Haliangium ochraceum'

'gb MBI4868712.1 Candidatus Wallbacteria bacterium'

'gb TDA34888.1 Candidatus Nezhaarchaeota archaeon WYZ LMO7'

'gb KPV62830.1 3 Candidatus Bathyarchaeota archaeon BA1'

'KDB04027.1 65 158 3 partial Defluviimonas sp. 20V17'

'GIJ84494.1 103 198 Aspergillus pseudoviridinutans'

'gb AYM12820.1 Agrobacterium tumefaciens'

'gb ETX02467.1 Candidatus Entotheonella factor'

'ref WP 136643267.1 Subtercola vilae'

'gb TAJ49373.1 Herbiconiux sp.'
'ref WP 197179222.1 Salinibacterium sp. SWN167'

'sp Q6AEP6 LEU3 LEIXX 3 Leifsonia xyli subsp. xyli'

'ref WP 110233048.1 Aurantimicrobium sp. MWH Mo1'

'ref WP 086513740.1 Clavibacter michiganensis'

'ref WP 158027818.1 Pseudoclavibacter endophyticus'

'ref WP 144999944.1 Kocuria rhizophila'
'gb MBN2176771.1 Demequinaceae bacterium'

'ref WP 084102530.1 Demequina sp. NBRC 110051'
'ref WP 116112925.1 Austwickia chelonae''gb NBS85559.1 Micrococcales bacterium'

'gb NBR78409.1 Microbacteriaceae bacterium'
'gb MBJ7280348.1 Rhodoluna sp.'

'ref WP 146560806.1 Tsukamurella asaccharolytica'

'sp C5C2I9 LEU3 BEUC1 3 Beutenbergia cavernae'

'ref WP 187555817.1 Leucobacter denitrificans'
'sp Q47SB4 LEU3 THEFY 3 Thermobifida fusca strain YX OX 269800 GN leuB PE 3 SV 1'

'sp Q2J6V8 LEU3 FRACC 3 Frankia casuarinae strain DSM 45818 CECT 9043 CcI3 '

'sp A4FMQ2 LEU3 SACEN 3 Saccharopolyspora erythraea'

'sp Q5YRX2 LEU3 NOCFA 3 Nocardia farcinica strain IFM 10152 '
'sp C0ZXM4 LEU3 RHOE4 Rhodococcus erythropolis'

'sp Q4JUQ0 LEU3 CORJK 3 Corynebacterium jeikeium''ref WP 108726008.1 Trueperella pyogenes'

'gb MBP3222765.1 Actinomycetaceae bacterium''ref WP 154545754.1 Scrofimicrobium canadense''sp Q8G500 LEU3 BIFLO Bifidobacterium longum strain NCC 2705 '

'ref WP 013019509.1 Stackebrandtia nassauensis'

'gb MYE87905.1 Candidatus Poribacteria bacterium'

'tpg HHF98826.1 Candidatus Aerophobetes bacterium'

'gb MBI4831160.1 Candidatus Lindowbacteria bacterium'

'gb ACA59790.1 Candidatus Desulforudis audaxviator MP104C'

'gb MBI4752820.1 Candidatus Desantisbacteria bacterium'

'gb MBQ1336752.1 Thermoguttaceae bacterium'

'gb MBH06076.1 Phycisphaeraceae bacterium'

'ref WP 146401146.1 Pseudobythopirellula maris'

'MBU7004126.1 97 198 Theionarchaea archaeon''gb MBI2660946.1 Candidatus Woesearchaeota archaeon'

'sp Q7NUC2 LEU3 CHRVO 3 Chromobacterium violaceum '

'sp Q3SHL3 LEU3 THIDA 3 Thiobacillus denitrificans'

'sp Q9JZI9 LEU3 NEIMB Neisseria meningitidis serogroup B strain MC58 OX=122586 GN=leuB PE=3 SV=1''sp Q47HR1 LEU31 DECAR 3OS Dechloromonas aromatica'

'sp Q5P1J6 LEU3 AROAE 3 Aromatoleum aromaticum'

'sp Q2Y7Q8 LEU3 NITMU Nitrosospira multiformis'

'sp Q8XXX5 LEU3 RALSO Ralstonia solanacearum'

'sp Q1LKH7 LEU3 CUPMC 3 Cupriavidus metallidurans strain ATCC 43123 DSM 2839 NBRC 102507 CH34 OX 266264 GN leuB ''sp Q63JL2 LEU3 BURPS 3 Burkholderia pseudomallei'
'sp Q21XI1 LEU3 RHOFT 3 Rhodoferax ferrireducens'
'sp Q7VY73 LEU3 BORPE Bordetella pertussis'

'sp Q2G4X5 LEU3 NOVAD 3 Novosphingobium aromaticivorans '

'sp Q4FRV0 LEU3 PSYA2 3 Psychrobacter arcticus'

'sp Q2SJD6 LEU3 HAHCH 3 Hahella chejuensis'

'sp Q21IY5 LEU3 SACD2 3 Saccharophagus degradans strain 2 40 ATCC 43961 DSM 17024 OX 203122 GN leuB PE 3 SV 1''sp Q51375 LEU3 PSEAE 3 Pseudomonas aeruginosa '
'sp Q31HI0 LEU3 HYDCU 3 Hydrogenovibrio crunogenus strain XCL 2 OX 317025 GN leuB PE 3 SV 1'

'sp Q3JCC4 LEU3 NITOC Nitrosococcus oceani'

'sp Q606F4 LEU3 METCA 3 Methylococcus capsulatus'

'sp Q56268 LEU3 ACIFR 3 Acidithiobacillus ferrooxidans'

'sp Q5LWZ5 LEU3 RUEPO 3 Ruegeria pomeroyi'

'sp Q28W67 LEU3 JANSC 3 Jannaschia sp.'

'sp Q9ABN3 LEU3 CAUVC Caulobacter vibrioides'

'sp Q3SNU3 LEU3 NITWN 3 Nitrobacter winogradskyi'

'sp Q4FP17 LEU3 PELUB 3 Pelagibacter ubique'

'sp Q2RV53 LEU3 RHORT Rhodospirillum rubrum'

'sp Q5FUG5 LEU3 GLUOX Gluconobacter oxydans'

'sp Q67JY2 LEU3 SYMTH Symbiobacterium thermophilum'

'sp Q3M8T9 LEU3 TRIV2 Trichormus variabilis'
'sp Q8YXA2 LEU3 NOSS1 3 Nostoc sp.'

'sp Q31B91 LEU3 PROM9 3 Prochlorococcus marinus'

'sp Q7M886 LEU3 WOLSU 3 Wolinella succinogenes'
'sp Q30RK2 LEU3 SULDN 3 Sulfurimonas denitrificans'

'sp Q65V05 LEU3 MANSM Mannheimia succiniciproducens strain MBEL55E OX=221988 GN=leuB PE=3 SV=1'
'sp P43860 LEU3 HAEIN Haemophilus influenzae strain ATCC 51907 DSM 11121 KW20 Rd '

'sp Q9CJN6 LEU3 PASMU 3 Pasteurella multocida strain Pm70 '

'sp Q5E857 LEU3 ALIF1 Aliivibrio fischeri strain ATCC 700601 ES114 ''sp Q9KP82 LEU3 VIBCH 3 Vibrio cholerae serotype O1 strain ATCC 39315 El Tor Inaba N16961 '

'sp Q6LV25 LEU3 PHOPR 3 Photobacterium profundum strain SS9 '

'sp Q83SP1 LEU3 SHIFL 3 Shigella flexneri OX 623 GN leuB PE 3 SV 3'
'sp P37412 LEU3 SALTY Salmonella typhimurium strain LT2 SGSC1412 ATCC 700720 '

'sp Q6D0G7 LEU3 PECAS 3 Pectobacterium atrosepticum strain SCRI 1043 ATCC BAA 672 '

'sp Q7N128 LEU3 PHOLL Photorhabdus laumondii subsp. laumondii strain DSM 15139 CIP 105565 TT01 '

'sp Q2NVW4 LEU3 SODGM 3 Sodalis glossinidius strain morsitans '

'sp Q8ZIG9 LEU3 YERPE Yersinia pestis'

'sp Q493R1 LEU3 BLOPB Blochmannia pennsylvanicus strain BPEN '

'sp P59515 LEU3 BUCBP Buchnera aphidicola subsp. Baizongia pistaciae strain Bp '

'sp Q9PLW0 LEU3 CAMJE Campylobacter jejuni subsp. jejuni serotype O 2'

'sp Q6ANR1 LEU3 DESPS Desulfotalea psychrophila strain LSv54 DSM 12343 '

'sp Q72RH7 LEU3 LEPIC Leptospira interrogans serogroup Icterohaemorrhagiae serovar copenhageni '

'sp O66607 LEU3 AQUAE Aquifex aeolicus'

'ref WP 058093741.1 Alicyclobacillus tengchongensis'

'sp Q8Y5R8 LEU3 LISMO Listeria monocytogenes serovar 1 2a'

'sp Q2IJK7 LEU3 ANADE Anaeromyxobacter dehalogenans'

'sp Q7UIE1 LEU3 RHOBA 3 Rhodopirellula baltica'

'sp Q30WD0 LEU3 DESAG 3 Desulfovibrio alaskensis'

'gb MBM3282659.1 Candidatus Gottesmanbacteria bacterium'

'sp Q1IZK2 LEU3 DEIGD 3 Deinococcus geothermalis'

'sp Q2S0M8 LEU3 SALRD Salinibacter ruber'

COG0473

'ref WP 011024146.1 Methanosarcina acetivorans'
'ref WP 133517456.1 Methanimicrococcus blatticola'

'ref WP 015325277.1 Methanomethylovorans hollandica'

'ref WP 012035570.1 Methanocella arvoryzae'

'OYT65359.1 92 178 Candidatus Bathyarchaeota archaeon e 484 205'

'HDN18256.1 92 178 Candidatus Bathyarchaeota archaeon'

'MBO3802473.1 92 179 Candidatus Brockarchaeota archaeon'

'dbj GBC75082.1 NADP archaeon HR06'

'tpg HIQ04017.1 Desulfurococcales archaeon'

'RZN60478.1 90 175 Candidatus Methanodesulfokores washburnensis'

'sp O59394 HICD PYRHO homo OS Pyrococcus horikoshii'

'gb KPQ44362.1 Candidatus Methanoperedens sp. BLZ1'

'gb MBI5222885.1 Candidatus Micrarchaeota archaeon'

'CJF97214.1 98 192 Streptococcus pneumoniae'

'WP 045291369.1 98 192 Priestia aryabhattai'

'ref WP 144519140.1 Cytobacillus oceanisediminis'

'ref WP 045849896.1 Domibacillus enclensis'

'WP 129729769.1 98 192 Ectobacillus funiculus'

'ref WP 076373078.1 Peribacillus simplex'

'ref WP 188693397.1 Pullulanibacillus camelliae'

'WP 035196346.1 99 193 Calidifontibacillus azotoformans'

'ref WP 134704615.1 Ammoniphilus sp. YIM 78166'

'WP 150911538.1 98 192 Bacillus pumilus'

'WP 207976545.1 98 192 Metabacillus sp. BG109'

'ref WP 183603818.1 Paenibacillus phyllosphaerae'

'ref WP 095224762.1 Virgibacillus sp. 7505'

'ref WP 114376403.1 Salicibibacter kimchii'

'ref WP 068672424.1 Oceanobacillus sp. Castelsardo'

'ref WP 093796502.1 Sporomusa acidovorans'

'ref WP 076258560.1 Intrasporangium flavum'

'WP 204250335.1 92 186 Mycolicibacterium goodii'

'ref WP 204132613.1 Phycicoccus sp. MQZ13P 5'

'ref WP 048552564.1 Tetrasphaera japonica'

'ref WP 192762907.1 Actinomadura algeriensis'

'ref WP 155355294.1 Acrocarpospora macrocephala'

'WP 059078170.1 105 199 Streptomyces scabiei'

'ref WP 123044641.1 Cryobacterium tepidiphilum'

'ref WP 111234348.1 Curtobacterium sp. MCSS17 016'

'ref WP 191298890.1 Lentzea cavernae'

'ref WP 106328220.1 Actinoplanes italicus'

'gb MPZ88617.1 Nitrilir
uptorales bacterium'

'ref WP 072920023.1 Geodermatophilus obscurus'

'ref WP 104530493.1 Blastococcus saxobsidens'

'ref WP 200760726.1 Effusibacillus sp. skT53'

'ref WP 019120896.1 Brevibacillus massiliensis'

'ref WP 190265345.1 Gordonia hankookensis'

'ref W
P 066906554.1 Millisia brevis'

'ref W
P 199706920.1 Antrihabitans sp. YC3 6'

'gb MBI2716024.1 Rhizobiales bacterium'

'gb TVR08885.1 Salinarimonadaceae bacterium'

'ref W
P 096358967.1 Variibacter gotjawalensis'

'MBN8936231.1 99 195 Hyphomicrobiales bacterium'

'ref W
P 161141888.1 Propylenella binzhouense'

'ref W
P 111536956.1 Hwanghaeicola aestuarii'

'ref W
P 023433090.1 Lutibaculum baratangense'

'ref W
P 145600714.1 Prauserella rugosa'

'ref W
P 101286540.1 Thalassospira marina'

'ref W
P 190290481.1 Labrenzia aggregata'

'ref W
P 139076345.1 Rubellim

icrobium rubrum'

'ref W
P 069881294.1 Bosea sp. BIWAKO 01'

'ref W
P 090760341.1 Nonomuraea maritim

a'

'ref W
P 194212934.1 Kordiimonas pumila'

'gb NVO12417.1 Rhodoplanes sp.'

'ref W
P 129777827.1 Steroidobacter soli'

'gb MBO0691185.1 Candidatus Dormibacteraeota bacterium'

'gb MBR0646817.1 Roseomonas hellenica'

'gb MBE7202106.1 Parafilim
onas terrae'

'ref W
P 127835237.1 Pantoea dispersa'

'ref W
P 072124264.1 MULTISPECIES Enterobacteriaceae'

'ref W
P 047650711.1 MULTISPECIES Enterobacter'

'ref W
P 086070822.1 Klebsiella variic

ola'

'ref W
P 052898910.1 Erwinia iniecta'

'gb PIW
27390.1 Rhodospirill

ales bacterium'

'HAD87414.1 95 189 Rhodospirill
aceae bacterium'

'gb MBM08785.1 Magnetovibrio sp.'

'W
P 215348607.1 95 189 Polynucleobacter sp. M

WH Aus1W21'

'ref W
P 111397956.1 Humitalea ro

sea'

'MBO6893937.1 97 192 Roseibium sp.'

'KXN87913.1 110 201 HomoLeucoagaricus sp. S
ymC.cos'

'THV05488.1 109 200 NAD homo LysB Dendrothele bispora CBS 962.96'

'XP 006459917.1 109 200 Agaricus bisporus var. b
isporus H97'

'XP 036633343.1 109 198 homoPleurotus ostre
atus'

'OWZ57804.1 101 210 homoCryptococcus neoform
ans var. g

rubii 1
25.91'

're
f W

P 125742906.1 Candidatus Korarchaeum cryptofilu
m'

'HEW00714.1 88 172 Candidatus Korarchaeota archaeon'

'RDD54097.1 88 173 Candidatus Korarchaeota archaeon NZ13 K'

'W
P 038067122.1 91 177 homoTherm

us fili
form

is'

'gb NLG08665.1 Deinococcales bacteriu
m'

'gb PMP75616.1 partia
l R

oseifle
xus castenholzii'

'PIZ67511
.1 92 178 Candidatus Roizmanbacteria

 bacteriu
m CG 4 10 14 0 2 um filt

er 3
3 96'

'gb NOZ88713.1 Crenarchaeota archaeon'

'gb RUM46917.1 Hyperth
erm

us sp.'

'W
P 058370704.1 91 176 Pyrodictiu

m occultu
m'

'W
P 067090349.1 86 173 M

ethanobrevib
acte

r c
urva

tus'

'HIC
98956.1 90 177 Pyro

dict
iace

ae arch
aeon'

'gb EGG42577.1 is
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andidatus N

itro
sa

rch
aeum lim

nium SFB1'

're
f W
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sa

rch
aeum lim
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'gb M
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so
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ae arch
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s s
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andidatus N
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'

'gb O
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aeota arch
aeon 1340CM 2 39 13 1'
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f W
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'ref XP 010776622.1 Notothenia coriiceps'

'XP 034096136.1 136 224 Gymnodraco acuticeps'

'gb TSM04890.1 Bagarius yarrelli'

'XP 041954699.1 139 227 Alosa sapidissima'

'gb RXN02714.1 protein Labeo rohita'

'ref XP 018957860.1 Cyprinus carpio'

'ref XP 028669188.1 Erpetoichthys calabaricus'

'ref XP 031746350.1 Xenopus tropicalis'

'XP 030049943.1 142 230 Microcaecilia unicolor'

'XP 018429194.1 307 395 Nanorana parkeri'

'XP 025227557.1 139 227 Theropithecus gelada'

'XP 032121127.1 139 227 Sapajus apella'

'XP 003943934.1 139 227 Saimiri boliviensis boliviensis'

'XP 010360042.1 139 227 Rhinopithecus roxellana'

'emb CAA52225.1 NAD+ partial Rattus norvegicus'

'ref XP 006992532.1 Peromyscus maniculatus bairdii'

'XP 003918518.1 139 227 Papio anubis'

'XP 012668661.1 135 223 Otolemur garnettii'

'ref NP 001164834.1 Oryctolagus cuniculus'

'XP 036030170.1 139 227 Onychomys torridus'

'XP 023561084.1 142 230 Octodon degus'

'XP 030662319.1 139 227 Nomascus leucogenys'

'ref XP 014984007.1 Macaca mulatta'

'XP 012807578.1 81 169 Jaculus jaculus'

'XP 032613795.1 139 227 Hylobates moloch'

'ref NP 777358.1 b Homo sapiens'

'ref XP 004875008.3 Heterocephalus glaber'

'ref XP 010626333.1 Fukomys damarensis'

'XP 011811261.1 139 227 Colobus angolensis palliatus'

'XP 034341128.1 138 226 Arvicanthis niloticus'

'XP 006218576.1 138 226 Vicugna pacos'

'KAF6435606.1 133 221 3 non Rousettus aegyptiacus'

'XP 010962397.1 138 226 Camelus bactrianus'

'XP 021512040.1 139 227 Meriones unguiculatus'

'AFJ54447.1 99 187 partial Taphozous melanopogon'

'AFJ54449.1 99 187 partial Tadarida teniotis'

'XP 029786927.1 138 226 Suricata suricatta'

'XP 032253329.1 138 226 Phoca vitulina'

'XP 004780729.1 138 226 Mustela putorius furo'

'KAF6492257.1 138 226 3 non Molossus molossus'

'XP 034867176.1 134 222 Mirounga leonina'

'XP 019519867.1 121 209 X5 Hipposideros armiger'

'XP 011277860.1 138 226 Felis catus'

'gb AFJ54448.1 partial Cynopterus sphinx'

'XP 017900261.1 121 209 Capra hircus'

'XP 006043732.2 138 226 Bubalus bubalis'

'AFJ54452.1 94 182 partial Aselliscus stoliczkanus'
'ref XP 004717630.1 Echinops telfairi'

'XP 012890840.1 139 227 Dipodomys ordii'

'XP 015362457.1 139 227 Marmota marmota marmota'

'XP 004606660.1 138 226 Sorex araneus'

'XP 024406942.1 138 226 Desmodus rotundus'

'XP 004286470.1 138 226 Orcinus orca'

'XP 026953784.1 81 169 X4 Lagenorhynchus obliquidens'

'XP 029096558.1 81 169 Monodon monoceros'

'XP 032297689.1 70 158 Coturnix japonica'

'XP 040351556.1 143 231 Puma yagouaroundi'
'XP 030188990.1 141 229 Lynx canadensis'

'XP 014931606.1 141 229 Acinonyx jubatus'

'ref XP 032737106.1 Lontra canadensis'

'XP 025735085.1 139 227 Callorhinus ursinus'

'XP 025873982.1 139 227 Vulpes vulpes'
'ref XP 012422743.1 Odobenus rosmarus divergens'

'XP 037378481.1 139 227 Talpa occidentalis''XP 012580550.1 81 169 Condylura cristata'

'ref XP 020380636.1 Rhincodon typus''XP 041037439.1 135 223 Carcharodon carcharias'

'RNA34897.1 120 208 Brachionus plicatilis'

'gb KMQ89124.1 Lasius niger''XP 029665054.1 136 224 Formica exsecta'

'XP 020283016.1 136 224 Pseudomyrmex gracilis''XP 011640330.1 145 233 Pogonomyrmex barbatus'

'ref XP 029166876.1 Nylanderia fulva'

'XP 011689101.1 136 224 Wasmannia auropunctata''XP 012533087.1 136 224 Monomorium pharaonis'

'XP 011162018.1 136 224 Solenopsis invicta'

'ref XP 024874586.1 Temnothorax curvispinosus'

'XP 012216857.1 136 224 Linepithema humile'

'XP 011881921.1 136 224 Vollenhovia emeryi'

'ref XP 001600501.1 Nasonia vitripennis'

'ref XP 017791362.1 Habropoda laboriosa'
'XP 012144473.1 136 224 Megachile rotundata'

'XP 015188895.1 136 224 Polistes dominula'

'XP 034943455.1 137 225 Chelonus insularis'

'XP 015115287.1 137 225 Diachasma alloeum'

'ref XP 015600192.1 Cephus cinctus'
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'ALJ76681.1 81 169 Epicauta chinensis'

'PNF30552.1 154 242 Cryptotermes secundus'

'QVD39412.1 143 231 Schistocerca gregaria'

'XP 024219431.1 142 230 Halyomorpha halys'

'XP 014239686.1 140 228 Cimex lectularius'
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'KZS16963.1 131 219 Daphnia magna'
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'NP 510362.1 132 221 Caenorhabditis elegans'

'KAF8793526.1 140 228 Argiope bruennichi'

'GBN40759.1 140 228 Araneus ventricosus'

'XP 002129499.1 136 224 Ciona intestinalis'

'XP 035673255.1 137 225 Branchiostoma floridae'

'XP 033763130.1 143 231 Pecten maximus'

'XP 011436847.2 135 223 Crassostrea gigas'
'XP 013390200.1 136 224 Lingula anatina''XP 032229798.1 153 240 Nematostella vectensis'

'XP 012555010.1 138 226 Hydra vulgaris''ref XP 028391286.1 Dendronephthya gigantea''XP 003384684.2 130 218 Amphimedon queenslandica'

'XP 038049340.1 148 236 Patiria miniata''RDD46775.1 127 215 Trichoplax sp. H2'
'PWZ03332.1 141 229 Testicularia cyperi'

'XP 012190503.1 320 408 Pseudozyma hubeiensis SY62'

'XP 014656749.1 142 230 Moesziomyces antarcticus''CDI57171.1 141 229 IDH1Melanopsichium pennsylvanicum 4'

'XP 025596062.1 138 226 Tilletiopsis washingtonensis'

'ref XP 025358997.1 Jaminaea rosea''CEH13161.1 148 236 Ceraceosorus bombacis'
'XP 025355699.1 149 237 Meira miltonrushii'

'XP 025381562.1 138 226 Acaromyces ingoldii'
'EMD40760.1 127 215 Gelatoporia subvermispora B'

'OCH94138.1 127 215 Obba rivulosa'

'CCA67040.1 125 213 IDH1Serendipita indica DSM 11827'
'KAG5650587.1 128 216 Sphagnurus paluster'

'KAG5648996.1 128 216 Asterophora parasitica''CDZ98576.1 131 219 Phaffia rhodozyma'

'XP 018280666.1 98 186 Cutaneotrichosporon oleaginosum'

'XP 014184079.1 129 217 Trichosporon asahii var. asahii CBS 2479'

'KNE71753.1 133 226 Allomyces macrogynus'

'GBC26567.1 178 266 Rhizophagus irregularis'

'KAF9939486.1 129 217 Mortierella alpina'

'KAF9576875.1 95 183 partial Lunasporangiospora selenospora'

'KAG0077077.1 129 217 partial Linnemannia elongata'

'KAG0049462.1 129 217 Gryganskiella cystojenkinii'

'KAF9998917.1 129 217 Entomortierella chlamydospora'

'KAG0365692.1 129 217 Gamsiella multidivaricata'
'gb KAF8937028.1 Dissophora ornata'

'XP 021880905.1 114 202 Lobosporangium transversale'

'KAF8934534.1 129 217 Haplosporangium bisporale'

'gb KAG0040486.1 Podila clonocystis'

'gb KAF9950279.1 Modicella reniformis'

'KAF9972777.1 128 216 Actinomortierella ambigua'

'gb OMJ15136.1 Smittium culicis''gb ORZ10529.1 Absidia repens'

'ORX52736.1 135 223 Hesseltinella vesiculosa'

'gb ORZ01755.1 Syncephalastrum racemosum'

'OBZ84647.1 134 222Choanephora cucurbitarum'

'CEG77091.1 114 202 PutativeRhizopus microsporus'

'KAF1807364.1 116 204Mucor lusitanicus'

'ref XP 018293858.1 Phycomyces blakesleeanus NRRL 1555 '
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'XP 016621080.1 139 227Cladophialophora bantiana'

'KIW71835.1 87 175Phialophora americana'

'XP 007720652.1 140 228Capronia coronata'

'RVX66067.1 139 227Exophiala mesophila'

'XP 013267473.1 139 227Rhinocladiella mackenziei'

'XP 008719298.1 139 227Cyphellophora europaea CBS 101466'

'XP 003066872.1 138 226 Coccidioides posadasii'
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 002731
367.2 129 21

7 S
accoglossus kow

ale
vskii'

'em
b C

A
B

325
5243.1 P

h
allusia

 m
am

m
illata'

'ref X
P

 0328706
48.1 A

m
b

lyraja radiata'

'X
P

 032831
770.1 131 21

9 P
etrom

yzon m
arinus'

'A
F

K
11580.1 117 205 3 variant 1a C

allorhin
chus m

ilii'

'X
P

 040199
024.1 117 205 R

an
a tem

poraria'

'X
P

 029430
642.1

64 152 R
hinatrem

a
 bivittatum

'

'X
P

 033902
090.2 118 206 A

cipe
nser ru

thenus'
'X

P
 041074

798.1 118
206 P

o
lyodon spa

thula'

'X
P

 040269
574.1 120 20

8 B
ufo bufo'

'X
P

 001927373.4 118 206 S
us scrofa'

'ref N
P

 001125198.1 P
ongo abelii'

'X
P

 023052326.1 118 206 P
iliocolobus tephrosceles'

'X
P

 003813852.1 118 206 P
an paniscus'

'X
P

 040585696.1 126 214 M
esocricetus auratus'

'X
P

 011838087.1 93 181 M
andrillus leucophaeus'

'X
P

 018866419.1 68 156 G
orilla gorilla gorilla'

'X
P

 008013
919.1 118 206 C

hloroceb
us sabaeus'

'X
P

 002759
884.2 118 206 C

allithrix ja
cchus'

'X
P

 012313
143.1 110 198 A

otus nan
cym

aae'

'X
P

 034523649.1 68 156 A
iluropoda m

elanoleuca'

'X
P

 023984594.1 118 206 P
hyseter catodon'

'X
P

 032479403.1 118 206 P
hocoena sinus'

'X
P

 024610073.1 118 206 N
eophocaena asiaeorientalis

asiaeorientalis'

'X
P

 007470100.1 68 156 X
4 Lipotes vexillifer'

'X
P

 030730721.1 119 207 G
lobicephala m

elas'
'gb M

B
V

99603.1 E
schrichtius robustus'

'X
P

 022435872.1 118 206 D
elphinapterus leucas'

'X
P

 007173508.1 68 156 B
alaenoptera acutorostrata scam

m
oni'

'X
P

 012507340.1 118 206 P
ropithecus coquereli'

'ref X
P

 012594877.1 M
icrocebus m

urinus'
'X

P
 017374834.1 40 128 C

ebus im
itator'

'X
P

 003463611.1 118 206 C
avia porcellus'

'X
P

 020739528.1 118 206 O
docoileus virginianus texanus'

'X
P

 010841577.1 118 206 B
ison bison bison'

'sp P
41563 ID
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os taurus O
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'X
P

 026256334.1 118 206 U
rocitellus parryii'

'X
P

 023597434.1 97 185 Trichechus m
anatus latirostris'

'ref X
P

 036295373.1 P
ipistrellus kuhlii'

'X
P

 007950025.1 118 206 O
rycteropus afer afer'

'X
P

 003413891.1 118 206 Loxodonta africana'

'X
P

 006888322.1 118 206 E
lephantulus edw

ardii'

'E
G

W
03747.1 118 206 C

ricetulus griseus'
'ref X

P
 006870953.1 C

hrysochloris asiatica'

'X
P

 032955900.1 110 198 R
hinolophus ferrum

equinum
'

'X
P

 016065078.1 118 206 M
iniopterus natalensis'

'X
P

 024905990.1 97 185 P
teropus alecto'

'A
F

J54437.1 38 126 partial N
yctalus noctula'

'X
P

 005874514.2 141 229 partial M
yotis brandtii'

'X
P

 027993829.1 109 197 partial E
ptesicus fuscus'

'X
P

 005393497.1 118 206 C
hinchilla lanigera'

'X
P

 027425208.1 68 156 Z
alophus californianus'

'X
P

 036909326.1 118 206 S
turnira hondurensis'

'ref X
P

 028358198.1 P
hyllostom

us discolor'

'X
P

 021536288.1 110 198 N
eom

onachus schauinslandi'

'ref X
P

 030877288.1 Leptonychotes w
eddellii'

'X
P

 039072692.1 118 206 H
yaena hyaena'

'X
P

 035923505.1 97 185 H
alichoerus grypus'

'X
P

 022366791.1 118 206 E
nhydra lutris kenyoni'

'X
P

 025294347.1 118 206 C
anis lupus dingo'

'X
P

037011795.1 118 206 A
rtibeus jam

aicensis'

'ref X
P

 036771962.1 M
anis pentadactyla'

'X
P

 026366414.1 118 206 U
rsus arctos horribilis'

'X
P

 016041248.1 118 204 E
rinaceus europaeus'

'X
P

 001363027.1 118 206 M
onodelphis dom

estica'

'X
P

 020013159.1 118 206 C
astor canadensis'

'X
P

 027696351.1 110 198 V
om

batus ursinus'

'X
P

 036590766.1 118 206 Trichosurus vulpecula'

'X
P

 031812632.1 110 198 S
arcophilus harrisii'

'X
P

 020831641.1
117 205 P

hascolarctos cinereus'

'X
P

 040825286.1 110 198 O
chotona curzoniae'

'X
P

 008821620.1 118 206 N
annospalax galili'

'N
P

 083849.1 118 206 M
us m

usculus'

'X
P

 026634972.1 110 198 M
icrotus ochrogaster'

'X
P

 031200112.1 68 156 M
astom

ys coucha'

'ref X
P

 005316916.1 Ictidom
ys tridecem

lineatus'

'X
P

 028639149.1 118 206 G
ram

m
om

ys
surdaster'

'X
P

 008572746.1 68 156 G
aleopterus variegatus'

'ref X
P

 014711911.1 E
quus asinus'

'X
P

 004421929.1 118 206 C
eratotherium

 sim
um

 sim
um

'

'ref X
P

 008051959.1 C
arlito syrichta'

'ref X
P

 038179221.1 A
rvicola am

phibius'

'X
P

 030432560.1
118 206 G

opherus evgoodei'

'X
P

 032618992.1 118 206 C
helonoidis abingdonii'

'X
P

 006117027.2 115 203 P
elodiscus sinensis'

'ref X
P

 034639559.1 Trachem
ys scripta elegans'

'ref X
P

 008173152.1 C
hrysem

ys picta bellii'

'ref X
P

 024074620.1 Terrapene carolina triunguis'

'X
P

 033921946.1 118 206 M
elopsittacus undulatus'

'X
P

 038274514.1 118 206 D
erm

ochelys coriacea'

'E
M

P
27741.1 88 176 partial C

helonia m
ydas'

'X
P

 038623146.1 140 228 Tachyglossus aculeatus'

'X
P

 028921679.1 110 198 O
rnithorhynchus anatinus'

'X
P

 004480437.1 118 206 D
asypus novem

cinctus'

'X
P

 037689200.1 120 208 C
holoepus didactylus'

'X
P 032846253.1 212 300 Tyto alba alba'

'X
P 009991281.1 120 208 Tauraco erythrolophus'

'K
A

F1669274.1 109 197 partial P
ygoscelis papua'

'X
P 010071901.1 109 197 partial P

terocles
gutturalis'

'ref X
P 010293781.1 P

haethon lepturus'

'X
P 009941651.1 112 200 O

pisthocom
us hoazin'

'ref X
P 021262423.1 N

um
ida m

eleagris'

'X
P 009468038.1 119 207 N

ipponia nippon'

'X
P 008947387.1 194 282 partial M

erops nubicus'

'ref X
P

 003209409.2 M
eleagris gallopavo'

'X
P

 010569975.1 110 198 H
aliaeetus leucocephalus'

'X
P

 009809159.1 195 283 G
avia stellata'

'N
P

 001005808.2 118 206 G
allus gallus'

'X
P

 009584671.1 109 197 partial Fulm
arus glacialis'

'K
A

F1538487.1 109 197 partial E
udyptes schlegeli'

'X
P

 035409978.1 110 198 C
ygnus atratus'

'X
P

 010207609.1 120 208 partial C
olius striatus'

'X
P

 009885021.1 135 223 C
haradrius vociferus'

'X
P

 014799977.1 118 206 C
alidris pugnax'

'X
P

 032050532.1 118 206 A
ythya fuligula'

'X
P

 026711541.1 68 156 A
thene cunicularia'

'X
P

 010167395.1 109 197 partial A
ntrostom

us carolinensis'

'ref X
P

 013032956.1 A
nser cygnoides dom

esticus'

'P
K

U
35683.1 171 257 Lim

osa lapponica baueri'

'ref X
P 010296456.1 partial B

alearica regulorum
 gibbericeps'

'X
P 009487937.1 136 224 P

elecanus crispus'

'X
P 009959929.1 109 197 partial Leptosom

us discolor'

'X
P 027647222.1 129 217 Falco peregrinus'

'X
P 010160004.1 231 319 E

urypyga helias'

'X
P 010114825.1 112 200 C

hlam
ydotis m

acqueenii'

'X
P 010134850.1 109 197 partial B

uceros rhinoceros silvestris'

'X
P 010185319.1 109 197 partial M

esitornis unicolor'

'O
P

J70076.1 118 206 P
atagioenas fasciata m

onilis'

'X
P 021139009.1 118 206 C

olum
ba livia'

'XP 035191333.1 110 198 O
xyura jam

aicensis'

'EO
A95412.1 88 176 partial Anas platyrhynchos'

'XP 009508658.1 120 208 partial Phalacrocorax carbo'

'XP 014123054.1 68 156 Zonotrichia albicollis'

'XP 010218219.1 113 201 Tinam
us guttatus'

'ACH44488.1 118 206 3 variant 1a Taeniopygia guttata'

'XP 014734722.1 118 206 Sturnus vulgaris'

'ref XP 009679824.1 Struthio
cam

elus australis'

'XP 030353909.1 97 185 Strigops habroptila'

'XP 009096448.1 118 206 Serinus canaria'

'XP 041345631.1 118 206 Pyrgilauda ruficollis'

'XP 005521467.1 118 206 Pseudopodoces hum
ilis'

'XP 027568030.1 118 206 Pipra filicauda'

'ref XP 039587584.1 Passer m
ontanus'

'XP 041283647.1 118 206 O
nychostruthus taczanow

skii'

'XP 010013052.1 120 208 partial N
estor notabilis'

'ref XP 027553963.1 N
eopelm

a chrysocephalum
'

'XP 038003589.1 118 206 M
otacilla alba alba'

'XP 036245650.1 118 206 M
olothrus ater'

'XP 029819001.1 236 324 M
anacus vitellinus'

'XP 021403036.1 118 206 Lonchura striata dom
estica'

'XP 017672265.1 118 206 Lepidothrix coronata'

'KAG
0135770.1 117 205 partial Lam

protornis superbus'

'ref XP 039933786.1 H
irundo rustica'

'XP 030911773.1 204 292 G
eospiza fortis'

'ref XP 019359380.1 G
avialis gangeticus'

'ref XP 005051623.1 Ficedula albicollis'

'XP 027757377.1 118 206 Em
pidonax traillii'

'XP 009895945.1 138 226 D
ryobates pubescens'

'XP 019388927.1 118 206 C
rocodylus porosus'

'ref XP 017600683.1 C
orvus brachyrhynchos'

'XP 032926146.1 118 206 C
atharus ustulatus'

'XP 030811049.1 118 206 C
am

arhynchus parvulus'

'ref XP 025924051.1 Apteryx rowi'

'ref XP 009865866.1 partial Apaloderm
a vittatum

'

'KQ
K78054.1 146 234 Am

azona aestiva'

'XP 009078502.1 109
197 partial Acanthisitta chloris'

'KAG
6939818.1 118 206 3 Chelydra serpentina'

'XP 025031830.1 103 191 X4 Python bivittatus'

'XP 034265340.1 118 206 Pantherophis guttatus'

'XP 026540926.1 110 198 Notechis scutatus'

'XP 003227480.3 118 206 Anolis carolinensis'

'XP 020640494.1 117 205 Pogona vitticeps'

'ref XP 026565357.1 Pseudonaja textilis'

'ETE65875.1 114 202 Ophiophagus hannah'

'ref XP 015266915.1 Gekko japonicus'

'XP 015684428.1 118 206 Protobothrops m
ucrosquam

atus'

'ref XP 039199759.1 Crotalus tigris'

'gb KAF7241521.1 Varanus kom
odoensis'

'ref XP 032089212.1 Tham
nophis elegans'

'ref XP 033023336.1 Lacerta agilis'

'XP 034993834.1 40 128 Zootoca vivipara'

'XP 027871524.1 118 206 Xiphophorus couchianus'

'XP 026233608.1 117 205 Anabas testudineus'

'KAF3686145.1 88 176 Channa argus'

'XP 015808715.1 120 208 Nothobranchius furzeri'

'XP 026859074.1 68 156 Electrophorus electricus'

'XP 038839714.1 109
197 Salvelinus nam

aycush'

'XP 028428433.1 119 207 Perca flavescens'

'XP 036390944.1 118 206 Megalops cyprinoides'

'XP 013856544.1 120 208 Austrofundulus limnaeus'

'ACO09052.1 118 206 Osmerus mordax'

'XP 030221260.1 88 176 Gadus morhua'

'XP 039989545.1 118 206 Xiphias gladius'

'XP 008275019.1 118 206 Stegastes partitus'

'XP 022610034.1 118 206 Seriola dumerili'

'XP 029953060.1 118 206 Salarias fasciatus'

'XP 033941385.1 140 228 Pseudochaenichthys georgianus'

'XP 028287471.1 118 206 Parambassis ranga'

'XP 035521679.1 140 228 Morone saxatilis'

'XP 033490955.1 118 206 Epinephelus lanceolatus'

'XP 041794637.1 118 206 Chelmon rostratus'

'XP 022046239.1 118 206 Acanthochromis polyacanthus'

'KAE8296286.1 119 207 Larimichthys crocea'

'XP 034736078.1 140 228 Etheostoma cragini'

'TKS73476.1 141 229 Collichthys lucidus'

'XP 020487069.1 140 228 Labrus bergylta'

'XP 028305457.1 140 228 Gouania willdenowi'

'XP 037623454.1 118 206 Sebastes umbrosus'

'XP 041852223.1 118 206 Melanotaenia boesemani'

'XP 031138711.1 118 206 Sander lucioperca'

'XP 026168333.1 118 206 Mastacembelus armatus'

'XP 041651842.1 118 206 Cheilinus undulatus'

'XP 028814040.1 118 206 Denticeps clupeoides'

'XP 030621824.1 138 226 Chanos chanos'

'XP 016303952.1 129 217 Sinocyclocheilus anshuiensis'

'KAG1938118.1 68 156 Pimephales promelas'

'XP 007246538.1 117 205 Astyanax mexicanus'

'XP 010865692.1 117 205 Esox lucius'

'XP 041692667.1 96 184 X4 Coregonus clupeaformis'

'gb TNN25811.1 Liparis tanakae'

'AIE11657.1 1 85 3 partial Gobiocypris rarus'

'XP 031599567.1 119 207 Oreochromis aureus'

'XP 004539910.1 119 207 Maylandia zebra'

'XP 012674249.1 118 206 Clupea harengus'

'XP 039867591.1 119 207 Simochromis diagramma'

'XP 030577353.1 119 207 Archocentrus centrarchus'

'XP 026094959.1 119 207 Carassius auratus'

'XP 014042160.1 35 123 partial Salmo salar'

'XP 033846416.1 116 204 Periophthalmus magnuspinnatus'

'NP 957245.2 117 205 Danio rerio'

'KAF5902536.1 117 205 Clarias magur'

'ADO27874.1 120 208 nad Ictalurus furcatus'

'XP 008308499.1 118 206 Cynoglossus semilaevis'

'XP 018619432.1 118 206 Scleropages formosus'

'XP 036431955.1 117 205 Colossoma macropomum'

91

97

82

96

80

87

93

75

91

96

75

86

91

70

80

78

100

77

97

90

98

87

89

92

80

87

73

74

82

87

76

84

86

96

91

79

98

89

99

93

90

81

98

95

85

74

79

81

96

77

92

94

91

98

100

86

78

98

78

96

84

77

77

93

89

71

97

100

92

85

92

93

92

89

91

75

85

97

93

80

76

86

72

98

74

93

82

93

72

85

90

84

93

91

91

80

82

86

84

86

98

79

83

90

84

81

83

95

74

92

87

92

83

86

92

84

89

83

93

82

100

83

87

79

76

82

91

94

87

95

87

78

96

85

93

100

79

85

85

92

76

99

87

92

86

92

98

96

82

89

85

77

78

85

99

73

83

99

90

91

79

91

80

75

87

99

80

71

92

90

90

95

82

90

76

93

76

92

85

79

91

73

99

88

87

88

92

86

75

93

73

83

87

80

92

79

96

82

83

79

84

83

10
0

84

96

83

87

99

87

90

91

76

87

95

78

94

88

79

87

89

88

85

88

87

85

80

82

93

87

86

88

94

81

83

74

84

91

77

77

75

87

77

72

95

91

77

100

76

100

100

86

85

73

93

88

99

83

88

74

82

83

74

81

85

94

77

71

71

10
0

91

72

83

80

85

92

100

93

82

92

90

84

71

75

80

99

72

92

75

88

82

97

85

82

100

83

73

79

89

95

84

10
0

82

92

92

85

72

93

98

84

90

84

80

75

86

84

96

96

93

78

81

80

10
0

96

73

93

94

99

78

97

90

83

91

88

86

91

86

99

94

97

86

88

88

83

84

83

83

100

87

77

76

89

94

100

92

94

90

83

84

88

93

98

98

75

77

90

87

75

99

83

90

85

89

96

100

98

75

80

82

99

88

92

88

82

95

90

73

72

74

78

83

74

79

96

88

72

98

97

82

88

89

99

79

93

73

80

93

82

93

76

83

93

89

79

86

95

81

84

98

83

90

75

95

80

89

79

86

93

99

91

76

10
0

10
0

100

74

84

75

98

98

88

77

79

93

79

81

89

74

91

71

79

79

78

92

85

89

90

85

92

88

89

90

77

78

94

10
0

88

84

85

75

92

84

73

77

85

74

93

92

88

92

88

80

81

72

86

80

79

86

85

70

83

76

100

86

93

92

74

78

91

87

92

93

85

94

77

92

75

93

75

79

79

82

86

76

71

98

100

100

86

90

84

96

86

86

93

89

98

76

80

98

10
0

95

78

89

96

94

77

99

85

93

88

82

73

76

91

81

79

86

93
87

84

100

86

95

90

76

70

97

79

98

72

75

76

81

91

84

88

87

84

78

90

75

81

81

99

89

96

93

100

85

82

86

83

95

83

77

100

87

73

77

100

79

91

99

77

84

99

92

93

100

95

82

74

94

95

74

87

84

81

92

71

76

96

82

81

93

89

88

87

95

99

75

82

78

99

74

75

93

88

80

84

80

90

98

86

94

75

88

78

84

83

75

84

91

93

99

86

98

79

92

86

90

93

72

79

93

86

74

88

91

84

81

81

88

73

90

100

84

90

89

77

90

70

70

90

83

86

90

90

88

90

77

91

84

93

79

10
0

89

79

77

85

98

86

91

82

87

84

92

76

79

100

96

89

92

98

84

89

99

85

72

89

75

88

93

98

85

83

86

91

97

79

94

95

95

98

93

85

99

98

87

10
0

90

99

83

93

93

77

88

73

91

87

81

86

92

78

89

98

87

93

75

97

85

92

83

91

87

99

86

92

95

90

75

99

76

95

86

73

92

96

85

72

90

78

85

94

86

86

100

90

89

90

93

77

72

71

10
0

86

99

98

87

79

92

99

74

87

80

82

93

87

97

91

89

88

93

79

74

92

84

82

95

91

100

10
0

86

87

88

79

86

84

98

88

84

89

93

91

84

Tree scale: 1


