
'152 clostridia Clostridium kluyveri DSM 555'

'483 gammaproteobacteria Vibrio cholerae IEC224'

'490 gammaproteobacteria xanthomonadales Xylella fastidiosa M23'
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'102 gammaproteobacteria Candidatus Blochmannia flo
ridanus'
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'276 la
cto

bacill
ales L

acto
bacill

us b
revis

 ATCC 367'

'387 gammaproteobacteria Psychrobacter cryohalolentis K5'

'163 actinobacteria actinobacteridae Corynebacterium kroppenstedtii DSM 44385'

'353 actinobacteria coriobacteriales Olsenella uli DSM 7084'

'160 actinobacteria C
onexibacter w

oesei D
S

M
 14684'
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'92 betaproteobacteria Burkholderia cenocepacia AU 1054'

'475 spirochaetes Treponema denticola ATCC 35405'
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'60 delta epsilon campylobacterales Arcobacter nitrofigilis DSM 7299'

'203 actinobacteria coriobacteriales Eggerthella lenta DSM 2243'
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'100 bacteroidetes Candidatus Amoebophilus asiaticus 5a2'

'259 aquificae Hydrogenobaculum
 Y04AAS1'

'142 betaproteobacteria Chromobacterium violaceum ATCC 12472'

'462 therm
otogae T

herm
osipho m

elanesiensis B
I429'

'400 bacteroidetes R
obiginitalea biform

ata H
TC

C
2501'

'409 actinobacteria actinobacteridae Sanguibacter keddieii DSM 10542'
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'360 chlam
ydiae P

arachlam
ydia acantham

oebae U
V

7'

'151 clostridia Clostridium cellulovorans 743B'

'162 actinobacteria coriobacteriales Coriobacterium glomerans PW2'

'59 delta epsilon campylobacterales Arcobacter butzleri RM4018'

'27 gammaproteobacteria chromatiales Thioalkalivibrio sulfidophilus HL EbGr7 ref'
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'78 bacteroidetes Belliella baltica DSM
 15883'
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'39 actinobacteria actinobacteridae Actinosynnema mirum DSM 43827'

'22 fusobacteria Streptobacillus moniliformis DSM 12112 ref'

'425 spirochaetes Spirochaeta thermophila DSM 6578'

'340 bacteroidetes N
iastella koreensis G

R
20 10'

'19 bacteroidetes Riem
erella anatipestifer ATC

C 11845 DSM
 15868 ref'

'412 fir
micutes negativicutes Selenomonas sputig

ena ATCC 35185'

'234 cyanobacteria G
loeobacter violaceus PC

C
 7421'

'401 actinobacteria actinobacteridae Rothia dentocariosa ATCC 17931'

'113 C
andidatus N

itrospira defluvii nam
e not found'
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'430 actinobacteria actinobacteridae Streptosporangium roseum DSM 43021'

'437 cyanobacteria Synechococcus C
C

9902'

'460 actinobacteria actinobacteridae Thermomonospora curvata DSM 43183'

'166 gammaproteobacteria Coxiella burnetii D
ugway 5J108 111'
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'448 gammaproteobacteria Teredinibacter turnerae T7901'
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'287 spirochaetes Leptospira biflexa serovar P
atoc P

atoc 1 A
m

es '
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'334 deltaproteobacteria m
yxococcales M

yxococcus xanthus D
K

 1622'

'227 gammaproteobacteria xanthomonadales Frateuria aurantia DSM 6220'

'238 bacteroidetes G
ram

ella forsetii KT0803'

'454 unclassified bacteria T
herm

obaculum
 terrenum

 AT
C

C
 B

A
A

 798'

'335 actinobacteria actinobacteridae Nakamurella multipartita DSM 44233'

'439 cyanobacteria S
ynechococcus P

C
C

 7002'

'20 chloroflexi R
oseiflexus castenholzii D

S
M

 13941 ref'

'246 gammaproteobacteria chromatiales Halorhodospira halophila SL1'

'50 gammaproteobacteria chromatiales Allochromatium vinosum DSM 180'

'104 gammaproteobacteria Candidatus Blochmannia vafer B
VAF'

'267 actinobacteria actinobacteridae Jonesia denitrificans DSM 20603'

'422 spirochaetes Spirochaeta caldaria DSM 7334'

'164 actinobacteria actinobacteridae Corynebacterium urealyticum DSM 7109'

'379 bacteroidetes bacteroidia P
revotella dentalis D

S
M

 3688'
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'449 acidobacteria Terriglobus saanensis S
P

1
P

R
4'

'106 unclassified bacteria Candidatus Cloacamonas acidaminovorans Evry'

'278 la
cto

bacil
lales L

acto
bacil

lus f
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entum IF
O 3956'

'470 betaproteobacteria Thiobacillus denitrificans ATCC 25259'

'168 actinobacteria coriobacteriales Cryptobacterium curtum DSM 15641'
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'97 delta epsilon campylobacterales Campylobacter fetus 82 40'

'15 spirochaetes Lepto
spira interrogans serovar Lai 56601 ref'
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'376 betaproteobacteria Polynucleobacter necessarius STIR1'

'154 clostridia Clostridium perfrin
gens ATCC 13124'

'347 actinobacteria actinobacteridae Nocardiopsis dassonvillei DSM 43111'

'342 delta epsilon Nitratiruptor SB155 2'

'211 clostrid
ia Eubacterium rectale ATCC 33656'

'33 fir
micutes negativicutes Acidaminococcus fe

rm
entans DSM 20731'
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'317 actinobacteria actinobacteridae Mycobacterium leprae Br4923'
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'417 chloroflexi S
phaerobacter therm

ophilus D
S

M
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'217 fibrobacteres F
ibrobacter succinogenes S

85'

'49 clostridia Alkaliphilus oremlandii O
hILAs'

'81 bacteroidetes Blattabacterium Blattella germanica Bge'

'345 betaproteobacteria Nitrosomonas eutropha C91''159 betaproteobacteria Comamonas testosteroni CNB 2'

'271 actinobacteria actinobacteridae Kocuria rhizophila DC2201'
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ydiae C

andidatus P
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'304 therm
otogae M
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'85 spirochaetes Brachyspira murdochii DSM 12563'

'373 planctom
ycetes P

lanctom
yces brasiliensis D

S
M

 5305'

'477 spirochaetes Treponema succinifaciens DSM 2489'

'403 bacteroidetes Runella slithyform
is DSM
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'149 clostridia Clostridium botulinum A3 Loch Maree'

'311 actinobacteria actinobacteridae Microbacterium testaceum StLB037'
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otogae F
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'467 aquificae Therm
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'351 bacteroidetes bacteroidia O
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'131 gammaproteobacteria Cellvibrio japonicus Ueda107'
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'356 bacteroidetes O
rnithobacterium

 rhinotracheale DSM
 15997'

'109 alphaproteobacteria Candidatus Hodgkinia cicadicola Dsem'
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'0 actinobacteria acidim
icrobidae A

cidim
icrobium

 ferrooxidans D
S

M
 10331 ref'

'435 clostridia S
ym
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acterium

 therm
ophilum
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M

 14863'

'380 cyanobacteria Prochlorococcus m
arinus M

IT 9515'

'385 gammaproteobacteria Pseudoalteromonas haloplanktis TAC125'
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'306 betaproteobacteria Methylobacillus flagellatus KT'

'143 gammaproteobacteria oceanospirillales Chromohalobacter salexigens DSM 3043'

'469 gammaproteobacteria chromatiales Thioalkalivibrio K90mix'

'359 bacteroidetes bacteroidia P
aludibacter propionicigenes W

B
4'

'129 bacteroidetes C
ellulophaga algicola D

S
M

 14237'

'372 planctom
ycetes P

irellula staleyi D
S

M
 6068'

'61 betaproteobacteria Aromatoleum aromaticum EbN1'

'89 gammaproteobacteria
 Buchnera aphidicola Bp Baizo

ngia pist
aciae '

'165 actinobacteria actinobacteridae Corynebacterium variabile DSM 44702'

'28 fir
micutes negativicutes Veillo

nella parvula DSM 2008 re
f'

'310 betaproteobacteria Methylotenera 301'
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'303 alphaproteobacte
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'250 delta epsilon campylobacterales Helicobacter hepaticus ATCC 51449'

'128 actinobacteria actinobacteridae Cellulomonas flavigena DSM 20109'

'258 aquificae Hydrogenobacter therm
ophilus TK 6'
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'228 fusobacteria Fusobacterium nucleatum ATCC 25586'
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'459 chloroflexi T
herm
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 roseum
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S
M

 5159'

'404 actinobacteria actinobacteridae Saccharomonospora viridis DSM 43017'

'312 actinobacteria actinobacteridae Micrococcus luteus NCTC 2665'

'488 alphapro
teobacte

ria
 X

anthobacte
r a

utotro
phicu

s P
y2

'

'281 la
cto

bacil
lales L

acto
bacil

lus r
uminis 

ATCC 27782'

'83 spirochaetes Borrelia turicatae 91E135'

'299 bacteroidetes M
arivirga tractuosa DSM

 4126'
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'42 gammaproteobacteria Aeromonas salmonicida A449'

'77 gammaproteobacteria
 Baumannia cicadellin

icola Hc Homalodisca coagulata '

'225 gammaproteobacteria Francisella tularensis W
Y96 3418'
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'2 synergistetes synergistia A
m
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M
 12261 ref'

'289 fusobacteria Leptotrichia buccalis C 1013 b'

'40 bacteroidetes Aequorivita sublithincola D
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 14238'

'440 cyanobacteria Synechococcus R
C

C
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'465 therm
otogae T
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U

 1'

'494 elusimicrobia uncultured Termite group 1 bacterium phylotype Rs D17'

'316 bacteroidetes M
uricauda ruestringensis D
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 13258'

'374 planctom
ycetes P

lanctom
yces lim
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M
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'88 gammaproteobacteria
 Buchnera aphidicola APS Acyrth

osiphon pisum '
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'9 elusimicrobia Elusimicrobium minutum Pei191 ref'

'413 gammaproteobacteria Shewanella violacea DSS12'

'255 chloroflexi H
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'487 delta epsilon campylobacterales Wolinella succinogenes DSM 1740'

'369 aquificae Persephonella m
arina EX H1'

'156 clostridia Clostridium tetani E88'
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'74 bacteroidetes bacteroidia B
acteroides helcogenes P

 36 108'

'384 chlorobi Prosthecochloris aestuarii DSM 271'

'390 betaproteobacteria Ralstonia solanacearum PSI07'

'48 clostridia Alkaliphilus metallire
digens QYMF'

'110 acidobacteria C
an

didatus K
oribacter versatilis E

llin345'
'268 gammaproteobacteria oceanospirillales Kangiella koreensis DSM 16069'

'147 clostridia Clostridium beijerinckii NCIMB 8052'

'219 bacteroidetes Flavobacteriaceae bacterium
 3519 10'
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ria

 C
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'101 bacteroidetes bacteroidia C
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'489 actinobacteria actinobacteridae Xylanimonas cellulosilytica DSM 15894'
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us O

ceanitherm
us profundus D

S
M

 14977'

'1
94

 d
el

ta
pr

ot
eo

ba
ct

er
ia

 D
es

ul
fo

vi
br

io
 a

la
sk

en
si

s 
G

20
'

'224 bacteroidetes Fluviicola taffensis D
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'103 gammaproteobacteria
 Candidatus Blochmannia pennsylvanicus BPEN'
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'38 actinobacteria actinobacteridae Acidothermus cellulolyticus 11B'
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'424 spirochaetes Spirochaeta smaragdinae DSM 11293'
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'392 actinobacteria actinobacteridae Rhodococcus erythropolis CCM2595'
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'251 delta epsilon campylobacterales Helicobacter mustelae 12198'

'215 gammaproteobacteria Ferrimonas balearica DSM 9799'
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'35 gammaproteobacteria acidithiobacillales Acidithiobacillus caldus SM 1'

'427 actinobacteria actinobacteridae Stackebrandtia nassauensis DSM 44728'

'26 deinococcus therm
us T
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ophilus H
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'58 actinobacteria actinobacteridae Arcanobacterium haemolyticum DSM 20595'
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'398 bacteroidetes Rhodothermus marinus DSM 4252'

'84 actinobacteria actinobacteridae Brachybacterium faecium DSM 4810'
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'3
31

 m
ol

lic
ut

es
 M

yc
op

la
sm

a 
pu

lm
on

is 
UAB C

TI
P'

'381 cyanobacteria Prochlorococcus m
arinus N

ATL1A'

'416 deltaproteobacteria m
yxococcales S

orangium
 cellulosum

 S
o ce 56 '

'429 actinobacteria actinobacteridae Streptomyces coelicolor A3 2 '

'1
96

 d
el

ta
pr

ot
eo

ba
ct

er
ia

 D
es

ul
fo

vi
br

io
 d

es
ul

fu
ric

an
s 

N
D

13
2''354 verrucom

icrobia O
pitutus terrae P

B
90 1'

'53 chloroflexi anaerolineae A
naerolinea therm

ophila U
N

I 1'

'2
95

 c
lo

st
rid

ia
 th

er
m

oa
na

er
ob

ac
te

ra
le

s 
M

ah
el

la
 a

us
tr

al
ie

ns
is

 5
0 

1 
B

O
N

'

'352 la
cto

bacil
lales O

enoco
cc

us o
eni P

SU 1'

'119 acidobacteria C
an

didatus S
olibacter usita

tus E
llin6076'

'389 gammaproteobacteria Psychromonas ingrahamii 37'

'3
30

 m
ol

lic
ut

es
 M

yc
op

la
sm

a 
pn

eu
m

on
ia

e 
M

12
9'

'9
5 

de
fe

rr
ib

ac
te

re
s 

C
al

di
te

rr
iv

ib
rio

 n
itr

or
ed

uc
e

ns
 D

S
M

 1
96

72
'

'428 la
cto

bacil
lales S

tre
ptoco

cc
us p

yo
ge

nes M
anfre

do
'

'377 bacteroidetes bacteroidia P
orphyrom

onas asaccharolytica D
S

M
 20707'
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'406 actinobacteria actinobacteridae Saccharopolyspora erythraea NRRL 2338'
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'124 bacteroidetes Capnocytophaga ochracea DSM
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'288 betaproteobacteria Leptothrix cholodnii SP 6'

'431 delta epsilon campylobacterales Sulfuricurvum kujiense DSM 16994'
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'146 clostridia Clostridium acetobutylicum ATCC 824'
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'408 actinobacteria actinobacteridae Salinispora tropica CNB 440'
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'298 gammaproteobacteria oceanospirillales Marinomonas MWYL1'

'36 gammaproteobacteria acidithiobacillales Acidithiobacillus ferrooxidans ATCC 23270'

'493 gamma proteobacterium HdN1 name not found'

'93 clostrid
ia Butyrivibrio proteoclasticus B316'
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'414 actinobacteria coriobacteriales Slackia heliotrinireducens DSM 20476'

'468 synergistetes synergistia T
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'99 betaproteobacteria Candidatus Accumulibacter phosphatis clade IIA UW 1'
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oanaerobacterales C
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'57 aquificae Aquifex aeolicus VF5'

'179 deinococcus therm
us D

einococcus proteolyticus M
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'337 delta epsilon Nautilia profundicola AmH'

'80 actinobacteria actinobacteridae Bifidobacterium animalis lactis AD011'
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'82 bacteroidetes Blattabacterium Periplaneta americana BPLAN'

'274 actinobacteria actinobacteridae Kytococcus sedentarius DSM 20547'

'463 cyanobacteria Therm
osynechococcus elongatus B
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'121 bacteroidetes Candidatus Sulcia muelleri SMDSEM'

'79 actinobacteria actinobacteridae Beutenbergia cavernae DSM 12333'

'270 actinobacteria actinobacteridae Kineococcus radiotolerans SRS30216'
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'471 gammaproteobacteria Thiomicrospira crunogena XCL 2'

'126 actinobacteria actinobacteridae Catenulispora acidiphila DSM 44928'
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'472 betaproteobacteria Thiomonas intermedia K12'
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'410 fusobacteria Sebaldella termitidis ATCC 33386'
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'375 betaproteobacteria Polaromonas naphthalenivorans CJ2'
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'344 betaproteobacteria Nitrosomonas AL212'

'478 cyanobacteria Trichodesm
ium

 erythraeum
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'240 gammaproteobacteria Haemophilus ducreyi 35000HP'
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'120 bacteroidetes Candidatus Sulcia muelleri CARI'
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'233 actinobacteria actinobacteridae Geodermatophilus obscurus DSM 43160'

'305 verrucom
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'411 actinobacteria actinobacteridae Segniliparus rotundus DSM 44985'

'388 bacteroidetes Psychroflexus torquis ATC
C

 700755' '3
50

 a
lp

ha
pr

ot
eo

ba
ct

er
ia

 O
ct

ad
ec

ab
ac

te
r a

rc
tic

us
 2

38
'

'273 actinobacteria actinobacteridae Kribbella flavida DSM 17836'
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C
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'123 betaproteobacteria Candidatus Zinderia insecticola CARI'
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'423 spirochaetes Spirochaeta coccoides DSM 17374'
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'226 actinobacteria actinobacteridae Frankia CcI3'

'286 gammaproteobacteria Legionella longbeachae NSW150'
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'264 actinobacteria actinobacteridae Intrasporangium calvum DSM 43043'
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'433 delta epsilon campylobacterales Sulfurospirillum deleyianum DSM 6946'
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'63
 a

cti
no

ba
cte

ria
 a

cti
no

ba
cte

rid
ae

 A
rth

ro
ba

cte
r c

hlo
ro

ph
en

oli
cu

s A
6'

'4
87

 d
el

ta
 e

ps
ilo

n 
ca

m
py

lo
ba

ct
er

al
es

 W
ol

in
el

la
 s

uc
ci

no
ge

ne
s 

D
S

M
 1

74
0'

'2
75

 la
ct

ob
ac

ill
al

es
 L

ac
to

ba
ci

llu
s 

ac
id

op
hi

lu
s 

N
C

F
M

'

'375 betaproteobacteria Polaromonas naphthalenivorans CJ2'

'307 alphaproteobacte
ria

 M
ethylo

bacte
riu

m exto
rquens A

M1'

'227 gammaproteobacteria xanthomonadales Frateuria aurantia DSM 6220'
'444 clostridia S

yntrophom
onas w

olfei G
oettingen'

'262 gammaproteobacteria Idiomarina loihiensis L2TR'

'8 aquificae D
esulfurobacterium

 therm
olithotrophum

 D
S

M
 11699 ref'

'338 betaproteobacteria
 Neisseria

 m
eningitid

is M
C58'

'133 bacteroidetes Chitinophaga pinensis DSM 2588'

'1
68

 a
ct

in
ob

ac
te

ria
 c

or
io

ba
ct

er
ia

le
s 

C
ry

pt
ob

ac
te

riu
m

 c
ur

tu
m

 D
SM

 1
56

41
'

'201 dictyoglom
i Dictyoglom

us turgidum
 DSM

 6724'

'300 deinococcus therm
us M

eiotherm
us ruber DSM

 1279'

'202 bacteroidetes Dyadobacter fermentans DSM 18053'

'173 betaproteobacteria Dechloromonas aromatica RCB'
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 c
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'489 acti
nobacte

ria
 acti

nobacte
rid

ae X
yla

nim
onas c

ellu
losil

yti
ca

 D
SM 15894'

'417 chloroflexi Sphaerobacter thermophilus DSM 20745'

'69 bacillales B
acillus am

yloliquefaciens F
Z

B
42'
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'393 alphapro
teobacte

ria
 R

hodomicr
obium va

nnielii 
ATCC 17100'
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'142 betaproteobacteria Chromobacterium violaceum ATCC 12472'

'458 clostridia therm
oanaerobacterales T

herm
odesulfobium

 narugense D
S

M
 14796'

'473 gammaproteobacteria Tolumonas auensis DSM 9187'

'422 spirochaetes Spirochaeta caldaria DSM 7334'

'347 actinobacteria
 actinobacterid

ae Nocardiopsis dassonville
i D

SM 43111'
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'298 gammaproteobacteria oceanospirillales Marinomonas MWYL1'

'400 bacteroidetes Robiginitalea biform
ata HTCC2501'

'85 spirochaetes Brachyspira murdochii DSM 12563'

'291 bacillales Listeria m
onocytogenes 07P

F0776'
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'446 deltaproteobacteria S
yntrophus aciditrophicus S

B
'
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'167 bacteroidetes Croceibacter atlanticus HTCC2559'

'409 acti
nobacte

ria
 acti

nobacte
rid

ae S
anguibacte

r k
eddieii D

SM 10542'

'72 bacillales B
acillus coagulans 36D

1'
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'4
40

 c
ya

no
ba

ct
er

ia
 S

yn
ec

ho
co

cc
us

 R
C

C
30

7'

'198 deltaproteobacteria D
esulfovibrio vulgaris M

iyazaki F
 '
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'335 actinobacteria actinobacteridae Nakamurella multipartita
 DSM 44233'

'1 acidobacteria Acidobacterium capsulatum ATCC 51196 ref'
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 c
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'

'23 clostridia Sulfobacillus acidophilus D
SM

 10332 ref'
'213 bacillales E

xiguobacterium
 sibiricum

 255 15'

'346 betaproteobacteria Nitro
sospira multifo

rmis ATCC 25196'
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'81 bacteroidetes Blattabacterium Blattella germanica Bge'
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'395 alphaproteobacte
ria

 R
hodopse

udomonas p
alustr

is 
BisB

18'

'493 gamma proteobacterium HdN1 name not found'
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'362 alphapro
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ns D
S 1'
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'445 clostridia S
yntrophotherm

us lipocalidus D
S

M
 12680'

'206 firm
icutes E

rysipe
lothrix rhusiopathiae F

u
jisaw

a'

'295 clostridia therm
oanaerobacterales M

ahella australiensis 50 1 B
O

N
'
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 c
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'9 elusimicrobia Elusimicrobium minutum Pei191 ref'
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m
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5'

'95 deferribacteres C
alditerrivibrio nitroreducens D

S
M

 19672'

'376 betaproteobacteria Polynucleobacter necessarius STIR1'

'195 deltaproteobacteria D
esulfovibrio desulfu

ricans A
T

C
C

 27774'

'490 gammaproteobacteria xanthomonadales Xylella fastidiosa M23'
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'26 deinococcus thermus Thermus thermophilus HB8 ref'

'125 clostridia therm
oanaerobacterales C

arboxydotherm
us hydrogenoform

ans Z
 2901'
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'44 gammaproteobacteria oceanospirillales Alcanivorax borkumensis SK2'

'126 actinobacteria
 actinobacterid

ae Catenulispora acidiphila DSM 44928'

'308 alphaproteobacte
ria

 M
ethylo

ce
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 si
lve

str
is 

BL2'
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'185 deltaproteobacteria D
esulfobacterium

 autotrophicum
 H

R
M

2'

'284 betaproteobacteria
 Larib

acter h
ongkongensis HLHK9'
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 c
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 d
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'405 gammaproteobacteria Saccharophagus degradans 2 40'

'184 deltaproteobacteria D
esulfobacca acetoxidans D

S
M

 11109'
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'389 gammaproteobacteria Psychromonas ingrahamii 37'

'22 fusobacteria Streptobacillus moniliformis DSM 12112 ref'

'42 gammaproteobacteria Aeromonas salmonicida A449'

'466 therm
otogae Therm

otoga therm
arum

 D
SM

 5069'

'287 spirochaetes Leptospira biflexa serovar Patoc Patoc 1 Am
es '
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'288 betaproteobacteria Leptothrix cholodnii SP 6'

'292 bacillales Lysinibacillus sphaericus C
3 41'

'483 gammaproteobacteria Vibrio cholerae IEC224'

'461 clostridia therm
oanaerobacterales T

herm
osedim

inibacter oceani D
S

M
 16646'

'132 alphaproteobacteria
 Chelativorans BNC1'

'86 bacillales B
revibacillus brevis N

B
R

C
 100599'

'0 actinobacteria acidimicrobidae Acidimicrobium ferrooxidans DSM 10331 ref'
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en
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cu
s C

B 4
8'

'228 fusobacteria Fusobacterium nucleatum ATCC 25586'

'460 actinobacteria actinobacteridae Therm
omonospora curvata DSM 43183'
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'404 actinobacteria actinobacteridae Saccharomonospora viridis DSM 43017'

'242 clostridia H
alanaerobium

 praevalens D
S

M
 2228'

'413 gammaproteobacteria Shewanella violacea DSS12'

'485 gammaproteobacteria Wigglesworthia glossinidia endosymbiont of Glossina brevipalpis'

'368 clostridia P
elotom

aculum
 therm

opropionicum
 S

I'

'226 acti
nobacte

ria
 acti

nobacte
rid

ae Frankia
 C

cI3
'

'5 chlorobi Chlorobium phaeovibrioides DSM 265 ref'

'140 chloroflexi Chloroflexus aggregans DSM 9485'

'378 bacteroidetes bacteroidia Porphyromonas gingivalis W
83'
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 c
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'454 unclassified bacteria Thermobaculum terrenum ATCC BAA 798'
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'392 actinobacteria actinobacteridae Rhodococcus erythropolis CCM2595'

'316 bacteroidetes M
uricauda ruestringensis DSM

 13258'
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 c
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'150 clostridia C
lostridium

 cellulolyticum
 H

10'

'43 verrucomicrobia Akkermansia muciniphila ATCC BAA 835'
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 c
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'273 actin
obacteria

 actin
obacterid

ae Krib
bella fla

vida DSM 17836'

'241 gammaproteobacteria oceanospirillales Hahella chejuensis KCTC 2396'

'71 bacillales B
acillus clausii K

S
M

 K
16'

'186 deltaproteobacteria D
esulfobulbus propionicus D

S
M

 2032'

'455 actinobacteria actinobacteridae Therm
obispora bispora DSM 43833'

'449 acidobacteria Terriglobus saanensis SP1PR4'

'358 bacillales P
aenibacillus polym

yxa E
681'

'302 m
ollicutes M

esoplasm
a florum

 L1'
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 c
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'415 bacteroidetes Solitalea canadensis DSM 3403'

'367 deltaproteobacteria P
elobacter propionicus D

S
M

 2379'

'336 clostridia N
atranaerobius therm

ophilus JW
 N

M
 W

N
 LF

'

'305 verrucomicrobia Methylacidiphilum infernorum V4'

'394 planctomycetes Rhodopirellula baltica SH 1'

'258 aquificae H
ydrogenobacter therm

ophilus T
K

 6'

'51 clostridia therm
oanaerobacterales A

m
m

onifex degensii K
C

4'

'267 acti
nobacte

ria
 acti

nobacte
rid

ae Jo
nesia

 denitri
fic

ans D
SM 20603'

'73 bacillales B
acillus selenitireducens M
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10'
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'259 aquificae H
ydrogenobaculum

 Y
04A

A
S

1'
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 c
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'

'285 bacteroidetes Leadbetterella byssophila DSM 17132'

'217 fibrobacteres Fibrobacter succinogenes S85'

'391 alphaproteobacteria
 Rhizobium etli C

IAT 652'

'423 spirochaetes Spirochaeta coccoides DSM 17374'

'373 planctomycetes Planctomyces brasiliensis DSM 5305'

'474 spirochaetes Treponema brennaborense DSM 12168'

'138 chlorobi Chlorobium limicola DSM 245'

'386 gammaproteobacteria Pseudomonas syringae B728a'
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'230 deltaproteobacteria G
eobacter FR

C
 32'

'430 actinobacteria actinobacteridae Streptosporangium roseum DSM 43021'

'390 betaproteobacteria Ralstonia solanacearum PSI07'

'39 actinobacteria actinobacteridae Actinosynnema mirum DSM 43827'
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'220 bacteroidetes Flavobacteriales bacterium
 HTCC2170'

'427 acti
nobacte

ria
 acti

nobacte
rid

ae Stack
ebrandtia

 nass
auensis

 D
SM 44728'

'244 bacteroidetes Haliscomenobacter hydrossis DSM 1100'

'387 gammaproteobacteria Psychrobacter cryohalolentis K5'

'314 clostridia therm
oanaerobacterales M

oorella therm
oacetica A

T
C

C
 39073'

'157 clostridia C
lostridium

 therm
ocellum

 A
T

C
C

 27405'

'21 actinobacteria Rubrobacter xylanophilus DSM 9941 ref'
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'357 bacillales P
aenibacillus larvae 04 309'
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'77 gammaproteobacteria Baumannia cicadellinicola Hc Homalodisca coagulata '

'1
62

 a
ct

in
ob

ac
te

ria
 c

or
io

ba
ct

er
ia

le
s 

C
or

io
ba

ct
er

iu
m

 g
lo

m
er

an
s 

P
W

2'

'2
12

 c
lo

st
rid

ia
 E

ub
ac

te
riu

m
 s

ira
eu

m
'

'176 chloroflexi D
ehalo

genim
onas lykanthroporepellens B

L D
C

 9'
'181 deltaproteobacteria D

esulfarculus baarsii D
S

M
 2075'

'12 deltaproteobacteria G
eobacter sulfurreducens P

C
A ref'

'464 therm
otogae Therm

otoga lettingae TM
O

'

'359 bacteroidetes bacteroidia Paludibacter propionicigenes W
B4'

'130 bacteroidetes Cellulophaga lytica DSM
 7489'

'471 gammaproteobacteria Thiomicrospira crunogena XCL 2'

'237 actinobacteria actinobacteridae Gordonia bronchialis DSM 43247'
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'456 aquificae T
herm

ocrinis albus D
S

M
 14484'
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'76 alphaproteobacte
ria

 Barto
nella

 bacill
ifo

rm
is KC583'

'20 chloroflexi Roseiflexus castenholzii DSM 13941 ref'

'233 actin
obacteria

 actin
obacterid

ae G
eoderm

atophilus obscurus DSM 43160'

'37 acidobacteria Acidobacterium MP5ACTX9'

'450 clostridia Therm
aerobacter m

arianensis D
SM

 12885'
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'143 gammaproteobacteria oceanospirillales Chromohalobacter salexigens DSM 3043'

'459 chloroflexi Thermomicrobium roseum DSM 5159'

'348 deinococcus thermus Oceanithermus profundus DSM 14977'
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'334 deltaproteobacteria m
yxococcales M

yxococcus xanthus D
K 1622'

'476 spirochaetes Treponema pallidum Nichols'

'369 aquificae P
ersephonella m

arina E
X

 H
1'

'265 planctomycetes Isosphaera pallida ATCC 43644'
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'465 therm
otogae Therm

otoga petrophila R
KU

 1'
'470 betaproteobacteria Thiobacillus denitrif

icans ATCC 25259'

'420 spirochaetes Spirochaeta Buddy'

'218 clostridia F
inegold
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T
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C
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'
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'256 deltaproteobacteria H
ippea m

aritim
a D

S
M

 10411'

'438 cyanobacteria S
yn

echococcus JA
 3 3A

b'

'35 gammaproteobacteria acidithiobacillales Acidithiobacillus caldus SM 1'

'371 alphapro
teobacte

ria
 P

henylo
bacte

riu
m zu

cin
eum H

LK1'

'205 bacteroidetes Emticicia oligotrophica DSM 17448'

'88 gammaproteobacteria Buchnera aphidicola APS Acyrthosiphon pisum '

'255 chloroflexi Herpetosiphon aurantiacus DSM 785'
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'222 bacteroidetes Flexibacter litoralis DSM 6794'

'182 deltaproteobacteria D
esulfatibacillum

 alkenivorans A
K

 01'

'248 gammaproteobacteria chromatiales Halothiobacillus neapolitanus c2'
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'74 bacteroidetes bacteroidia Bacteroides helcogenes P 36 108'

'45 bacillales alicyclobacillaceae Alicyclobacillus acidocaldarius D
SM

 446'
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'25 nitrospirae T
herm

odesulfovibrio yellow
stonii D
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'294 alphaproteobacteria Magnetospirillum magneticum AMB 1'
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'389 gammaproteobacteria Psychromonas ingrahamii 37'
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'227 gammaproteobacteria xanthomonadales Frateuria aurantia DSM 6220'
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'314 clostridia thermoanaerobacterales Moorella thermoacetica ATCC 39073'

'93 cl
ostr

idia B
utyr

ivi
brio

 pro
teocla

sti
cu

s B
316'

'386 gammaproteobacteria Pseudomonas syringae B728a'

'475 spirochaetes Treponema denticola ATCC 35405'

'1
46

 c
lo

st
rid

ia
 C

lo
st

rid
iu

m
 a

ce
to

bu
ty

lic
um

 A
TC

C
 8

24
'

'4
40

 c
ya

no
ba

ct
er

ia
 S

yn
ec

ho
co

cc
us

 R
C

C
30

7'
'267 actinobacteria actinobacteridae Jonesia d

enitrificans D
S

M
 20603

'

'7
0 

ba
ci

lla
le

s 
B

ac
ill

us
 a

nt
hr

ac
is

 S
te

rn
e'

'15
7 

clo
str

idi
a 

Clos
tri

diu
m

 th
er

m
oc

ell
um

 A
TCC 2

74
05

'

'3
37

 d
el

ta
 e

ps
ilo

n 
N

au
til

ia
 p

ro
fu

nd
ic

ol
a 

A
m

H
' '188 deltaproteobacteria D

esulfohalobium
 retbaense D

S
M

 5692'

'391 alphaproteobacteria
 Rhizobium etli C

IAT 652'

'191 deltaproteobacteria D
esulfotalea psychro

phila LS
v54'

'137 chlorobi Chlorobium chlorochromatii CaD3'

'63 actinobacteria actin
obacteridae A

rthrobacter chlorophenolicus A
6'

'159 betaproteobacteria Comamonas testosteroni CNB 2'

'82 bacteroidetes Blattabacterium Periplaneta americana BPLAN'

'264 actinobacteria actinobacteridae Intrasporangium
 calvum

 D
S

M
 4

3043'

'1
47

 c
lo

st
rid

ia
 C

lo
st

rid
iu

m
 b

ei
je

rin
ck

ii 
N

C
IM

B 8
05

2'

'449 acidobacteria Terriglobus saanensis SP1PR4'
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'245 clostridia Halobacteroides halobius DSM 5150'
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'237 actinobacteria actinobacteridae G
ordonia bronchialis D

S
M

 43247'

'4
36

 c
ya

no
ba

ct
er

ia
 S

yn
ec

ho
co

cc
us

 C
C

93
11

'

'457 therm
odesulfobacteria T

herm
odesulfatator indicus D

S
M

 15286'

'24 clostridia Thermincola potens JR ref'

'238 bacteroidetes G
ram

ella forsetii KT0803'

'288 betaproteobacteria Leptothrix cholodnii SP 6'

'232 deltaproteobacteria G
eobacter lovleyi S

Z'

'3
52

 la
ct

ob
ac

ill
al

es
 O

en
oc

oc
cu

s 
oe

ni
 P

S
U

 1
'

'207 gammaproteobacteria Escherichia coli K 12 substr DH10B'

'3
3 

fir
m

ic
ut

es
 n

eg
at

iv
ic

ut
es

 A
ci

da
m

in
oc

oc
cu

s 
fe

rm
en

ta
ns

 D
S

M
 2

07
31

'

'205 bacteroidetes Emticicia oligotrophica DSM 17448'

'198 deltaproteobacteria D
esulfovibrio vulgaris M

iyazaki F
 '

'3
0 

cy
an

ob
ac

te
ria

 A
ca

ry
oc

hl
or

is
 m

ar
in

a 
M

B
IC

11
01

7'

'167 bacteroidetes C
roceibacter atlanticus H

TC
C

2559'

'307 alphaproteobacte
ria

 M
ethylo

bacte
riu

m exto
rquens A

M1'

'285 bacteroidetes Leadbetterella byssophila DSM 17132'

'4
87

 d
el

ta
 e

ps
ilo

n 
ca

m
py

lo
ba

ct
er

al
es

 W
ol

in
el

la
 s

uc
ci

no
ge

ne
s 

D
S

M
 1

74
0'

'404 actinobacteria actinobacteridae S
accharom

onospora viridis D
S

M
 43017'

'335 actinobacteria actinobacteridae N
akam

urella m
ultipartita D

S
M

 44233'

'368 clostridia Pelotomaculum thermopropionicum SI'

'25 nitrospirae T
herm

odesulfovibrio yellow
stonii D

S
M

 11347 ref'

'477 spirochaetes Treponema succinifaciens DSM 2489'

'181 deltaproteobacteria D
esulfarculus baarsii D

S
M

 2075'

'4
37

 c
ya

no
ba

ct
er

ia
 S

yn
ec

ho
co

cc
us

 C
C

99
02

'

'445 clostridia Syntrophothermus lipocalidus DSM 12680'

'153 cl
ostr

idia C
lostr

idium le
ntoce

llu
m D

SM 5427'

'4
19

 a
lp

ha
pr

ot
eo

ba
ct

er
ia

 s
ph

in
go

m
on

ad
al

es
 S

ph
in

go
py

xi
s 

al
as

ke
ns

is
 R

B
22

56
'

'387 gammaproteobacteria Psychrobacter cryohalolentis K5'

'40 bacteroidetes Aequorivita sublithincola D
SM

 14238'

'2
49

 d
el

ta
 e

ps
ilo

n 
ca

m
py

lo
ba

ct
er

al
es

 H
el

ic
ob

ac
te

r f
el

is
 A

TC
C

 4
91

79
'

'316 bacteroidetes M
uricauda ruestringensis D

SM
 13258'

'464 thermotogae Thermotoga lettin
gae TMO'

'14
8 

clo
st

rid
ia

 C
lo

st
rid

iu
m

 b
ot

ul
in

um
 A

2 
Kyo

to
'

'359 bacteroidetes bacteroidia Paludibacter propionicigenes W
B4'

'81 bacteroidetes Blattabacterium Blattella germanica Bge'

'388 bacteroidetes Psychroflexus torquis ATCC
 700755'

'1
6 

al
ph

ap
ro

te
ob

ac
te

ria
 M

ag
ne

to
co

cc
us

 M
C

 1
 re

f'
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'241 gammaproteobacteria oceanospirillales Hahella chejuensis KCTC 2396'

'465 thermotogae Thermotoga petrophila RKU 1'
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'447 betaproteobacteria Taylorella equigenitalis MCE9'

'247 clostridia Halothermothrix orenii H
 168'

Tree scale: 0.01

D



'264 acti
nobacte

ria
 acti

nobacte
rid

ae In
tra

sp
ora

ngium ca
lvu

m D
SM 43043'

'254 betaproteobacteria Herminiimonas arsenicoxydans'

'231 deltaproteobacteria G
eobacter bem

idjien
sis B

em
'

'5
1 

cl
os

tr
id

ia
 th

er
m

oa
na

er
ob

ac
te

ra
le

s 
A

m
m

on
ife

x 
de

ge
ns

ii 
K

C
4'

'5
3 

ch
lo

ro
fle

xi
 a

na
er

ol
in

ea
e 

A
na

er
ol

in
ea

 th
er

m
op

hi
la

 U
N

I 1
'
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'369 aquificae Persephonella marina EX H1'
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'484 chlamydiae Waddlia chondrophila WSU 86 1044'
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'463 cyanobacteria Thermosynechococcus elongatus BP 1'
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yloliquefaciens FZB42'

'149 clostridia C
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'290 lactobacillales Leuconostoc citreum KM20'

'64 cyanobacteria Arthrospira platensis NIES 39'
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'170 cyanobacteria Cyanothece PCC 7822'

'48 clostridia A
lkaliphilus m
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'278 lactobacillales Lactobacillus fermentum IFO 3956'

'378 bacteroidetes bacteroidia P
orphyrom

onas gingivalis W
83'

'159 betaproteobacteria Comamonas testosteroni CNB 2'

'425 spirochaetes Spirochaeta thermophila DSM 6578'

'139 chlorobi Chlorobium
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arivirga tractuosa D

S
M

 4126'

'228 fusobacteria Fusobacterium nucleatum ATCC 25586'
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'6 verrucomicrobia Coraliomargarita akajimensis DSM 45221 ref'

'268 gammaproteobacteria oceanospirillales Kangiella koreensis DSM 16069' '30 cyanobacteria Acaryochloris marina MBIC11017'

'438 cyanobacteria Synechococcus JA 3 3Ab'

'2 synergistetes synergistia A
m

inobacterium
 colom

biense D
S

M
 12261 ref'
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'470 betaproteobacteria Thiobacillus denitrifi
cans ATCC 25259'

'39 actinobacteria actinobacteridae Actinosynnema mirum DSM 43827'

'15 spirochaetes Leptospira interrogans serovar Lai 56601 ref'
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'215 gammaproteobacteria Ferrimonas balearica DSM 9799'
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'158 gammaproteobacteria Colwellia psychrerythraea 34H'
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'173 betaproteobacteria Dechloromonas aromatica RCB'

'376 betaproteobacteria Polynucleobacter necessarius STIR1'

'485 gammaproteobacteria Wigglesworthia glossinidia endosymbiont of Glossina brevipalpis'

'83 spirochaetes Borrelia turicatae 91E135'
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'258 aquificae Hydrogenobacter thermophilus TK 6'
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'375 betaproteobacteria Polaromonas naphthalenivorans CJ2'
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'256 deltaproteobacteria Hippea maritima DSM 10411'

'222 bacteroidetes Flexibacter litoralis D
SM

 6794'

'4
91

 a
lp

ha
pr

ot
eo

ba
ct

er
ia

 s
ph

in
go

m
on

ad
al

es
 Z

ym
om

on
as

 m
ob

ilis
 A

TC
C

 1
09

88
'

'2
94

 a
lp

ha
pr

ot
eo

ba
ct

er
ia

 M
ag

ne
to

sp
iri

llu
m

 m
ag

ne
tic

um
 A

M
B

 1
'
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'334 deltaproteobacteria myxococcales Myxococcus xanthus DK 1622'

'281 lactobacillales Lactobacillus ruminis ATCC 27782'
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'407 bacteroidetes Salinibacter ruber M
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'10 lactobacillales Enterococcus faecalis 62 ref'
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'276 lactobacillales Lactobacillus brevis ATCC 367'
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'126 actinobacteria actinobacteridae Catenulispora acidiphila DSM 44928'
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'391 alphaproteobacteria
 Rhizobium etli C
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'142 betaproteobacteria Chromobacterium violaceum ATCC 12472'
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'472 betaproteobacteria Thiomonas intermedia K12'
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'233 actinobacteria actinobacteridae Geodermatophilus obscurus DSM 43160'
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'372 planctomycetes Pirellula staleyi DSM 6068'

'1 acidobacteria Acidobacterium capsulatum ATCC 51196 ref'
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'476 spirochaetes Treponema pallidum Nichols'

'475 spirochaetes Treponema denticola ATCC 35405'

'467 aquificae Thermovibrio ammonificans HB 1'
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'54 deltaproteobacteria myxococcales Anaeromyxobacter K'

'57 aquificae Aquifex aeolicus VF5'
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'8 aquificae Desulfurobacterium thermolithotrophum DSM 11699 ref'
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'131 gammaproteobacteria Cellvibrio japonicus Ueda107'

'47 gammaproteobacteria chromatiales Alkalilimnicola ehrlichii MLHE 1'
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'440 cyanobacteria Synechococcus RCC307'

'456 aquificae Thermocrinis albus DSM 14484'

'306 betaproteobacteria Methylobacillus flagellatus KT'

'38 actinobacteria actinobacteridae Acidothermus cellulolyticus 11B'
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'392 actinobacteria actinobacteridae Rhodococcus erythropolis CCM2595'
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'211 clostridia E
ubacterium

 rectale AT
C

C
 33656'

'22 fusobacteria Streptobacillus moniliformis DSM 12112 ref'

'367 deltaproteobacteria P
elobacter propionicu

s D
S

M
 2379'

'471 gammaproteobacteria Thiomicrospira crunogena XCL 2'

'62 acti
nobacte

ria
 acti

nobacte
rid

ae A
rth

ro
bacte

r a
rila

ite
nsis

 R
e11

7'

'243 deltaproteobacteria myxococcales Haliangium ochraceum DSM 14365'

'488 alphaproteobacte
ria

 Xanthobacte
r a

utotro
phicu

s P
y2

'

'374 planctomycetes Planctomyces limnophilus DSM 3776'

'1
82

 d
el

ta
pr

ot
eo

ba
ct

er
ia

 D
es

ul
fa

tib
ac

ill
um

 a
lk

en
iv

or
an

s 
A

K
 0

1'

'44 gammaproteobacteria oceanospirillales Alcanivorax borkumensis SK2'
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'141 chlorobi Chloroherpeton thalassium
 ATCC 35110'

'474 spirochaetes Treponema brennaborense DSM 12168'
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'166 gammaproteobacteria Coxiella burnetii Dugway 5J108 111'

'151 clostridia C
lostridium

 cellulovorans 743B
'

'87
 a

lph
ap

ro
te

ob
ac

te
ria

 B
re

vu
nd

im
on

as
 su

bv
ibrio

ide
s A

TCC 1
52

64
'

'460 actinobacteria actinobacteridae Thermomonospora curvata DSM 43183'

'390 betaproteobacteria Ralstonia solanacearum PSI07'
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'283 lactobacillales Lactococcus lactis cremoris SK11'
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'360 chlamydiae Parachlamydia acanthamoebae UV7'

'93 clostridia B
utyrivibrio proteoclasticus B

316'

'288 betaproteobacteria Leptothrix cholodnii SP 6'

'206 firmicutes Erysipelothrix rhusiopathiae Fujisawa'

'448 gammaproteobacteria Teredinibacter turnerae T7901'
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'466 thermotogae Thermotoga thermarum DSM 5069'
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'262 gammaproteobacteria Idiomarina loihiensis L2TR'

'2
80

 la
ct

ob
ac

ill
al

es
 L

ac
to

ba
ci

llu
s 

pl
an

ta
ru

m
 J

D
M

1'

'264 actinobacteria actinobacteridae Intrasporangium
 calvum

 D
SM

 43043'

'300 deinococcus therm
us Meiotherm

us ru
ber D

SM 1279'

'310 betaproteobacteria Methylotenera 301'

'2
04

 a
lp

ha
pr

ot
eo

ba
ct

er
ia

 ri
ck

et
ts

ia
le

s 
E

hr
lic

hi
a 

ca
ni

s 
Ja

ke
'

'2
89

 fu
so

ba
ct

er
ia

 L
ep

to
tr

ic
hi

a 
bu

cc
al

is
 C

 1
01

3 
b'

'173 betaproteobacteria Dechloromonas aromatica RCB'

'15
7 

clo
str

idi
a 

Clos
tri

diu
m

 th
er

m
oc

ell
um

 A
TCC 2

74
05

'

'207 gammaproteobacteria Escherichia coli K 12 substr DH10B'

'464 thermotogae Thermotoga lettingae TMO'

'78 bacteroidetes B
elliella baltica D

S
M

 15883'

'170 cyanobacteria Cyanothece PCC 7822'

'2
83

 la
ct

ob
ac

ill
al

es
 L

ac
to

co
cc

us
 la

ct
is

 c
re

m
or

is
 S

K
11

'

'60 delta epsilon campylobacterales Arcobacter nitrofigilis DSM 7299'

'132 alphapro
teobacte

ria
 C

helativ
ora

ns B
NC1'

'37 acidobacteria Acidobacterium
 M

P5AC
TX9'

'338 betaproteobacteria Neisseria meningitidis MC58'

'14 deltaproteobacteria Lawsonia intracellularis PHE MN1 00 ref'

'87 alphaproteobacteria
 Brevundim

onas subvibrio
ides ATCC 15264'

'478 cyanobacteria Trichodesmium erythraeum IMS101'

'77 gammaproteobacteria Baumannia cicadellin
icola Hc Homalodisca coagulata '

'4
76

 s
pi

ro
ch

ae
te

s 
Tr

ep
on

em
a 

pa
lli

du
m

 N
ic

ho
ls

'

'0 actinobacteria acidimicrobidae Acidimicrobium ferrooxidans DSM 10331 ref'
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'57 aquificae Aquifex aeolicus VF5'
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'161 clostridia thermoanaerobacterales Coprothermobacter proteolyticus DSM 5265'
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'268 gammaproteobacteria oceanospirillales Kangiella koreensis DSM 16069'
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'30 cyanobacteria Acaryochloris marina MBIC11017'
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'36 gammaproteobacteria acidithiobacillales Acidithiobacillus ferrooxidans ATCC 23270'
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'258 aquificae Hydrogenobacter thermophilus TK 6'
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'91 gammaproteobacteria Buchnera aphidicola Sg Schizaphis graminum '
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'23 clostridia S
ulfobacillus acidophilus D
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ycetes Isosphaera pallida ATC
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'59 delta epsilon campylobacterales Arcobacter butzleri RM4018'

'1 acidobacteria Acidobacterium
 capsulatum
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 51196 ref'

'309 gammaproteobacteria Methylococcus capsulatus Bath'
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'458 clostridia thermoanaerobacterales Thermodesulfobium narugense DSM 14796'

'379 bacteroidetes bacteroidia P
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'347 actinobacteria actinobacteridae N
ocardiopsis dassonvillei D
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'446 deltaproteobacteria Syntrophus aciditrophicus SB'

'42 gammaproteobacteria Aeromonas salmonicida A449'
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'215 gammaproteobacteria Ferrimonas balearica DSM 9799'
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B
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'375 betaproteobacteria Polaromonas naphthalenivorans CJ2'

'194 deltaproteobacteria Desulfovibrio alaskensis G20'
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'237 actinobacteria actinobacteridae G
ordonia bronchialis DSM
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'61 betaproteobacteria Aromatoleum aromaticum EbN1'
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'134 chlamydiae Chlamydophila abortus S26 3'

'232 deltaproteobacteria Geobacter lovleyi SZ'
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'241 gammaproteobacteria oceanospirillales Hahella chejuensis KCTC 2396'

'313 cyanobacteria Microcystis aeruginosa NIES 843'

'25 nitrospirae Thermodesulfovibrio yellowstonii DSM 11347 ref'

'58 actinobacteria actinobacteridae A
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olyticum

 D
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M
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'312 actinobacteria actinobacteridae M
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'370 thermotogae Petrotoga mobilis SJ95'

'389 gammaproteobacteria Psychromonas ingrahamii 37'

'254 betaproteobacteria Herminiimonas arsenicoxydans'

'39 actinobacteria actinobacteridae Actinosynnem
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'354 verrucom
icrobia O
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90 1'

'479 actinobacteria actinobacteridae Tropheryma whipplei Twist'

'463 cyanobacteria Thermosynechococcus elongatus BP 1'

'200 gammaproteobacteria Dichelobacter nodosus VCS1703A'

'492 cyanobacterium UCYN A name not found'
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'226 actinobacteria actinobacteridae Frankia CcI3'
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'166 gammaproteobacteria
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'382 actinobacteria actinobacteridae Propionibacterium
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'5
6 

al
ph

ap
ro

te
ob

ac
te

ria
 ri

ck
et

ts
ia

le
s 

A
na

pl
as

m
a 

ph
ag

oc
yt

op
hi

lu
m

 H
Z'
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'196 deltaproteobacteria Desulfovibrio desulfuricans ND132'

'468 synergistetes synergistia Thermovirga lienii DSM 17291'

'8 aquificae Desulfurobacterium thermolithotrophum DSM 11699 ref'

'459 chloroflexi Thermomicrobium roseum DSM 5159'
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 D
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'387 gammaproteobacteria Psychrobacter cryohalolentis K5'

'53 chloroflexi anaerolineae Anaerolinea thermophila UNI 1'

'27 gammaproteobacteria chromatiales Thioalkalivibrio sulfidophilus HL EbGr7 ref'
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'187 deltaproteobacteria D
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'249 delta epsilon campylobacterales Helicobacter felis ATCC 49179'

'481 actinobacteria actinobacteridae Tsukam
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'438 cyanobacteria Synechococcus JA 3 3Ab'

'38 actinobacteria actinobacteridae Acidothermus cellulolyticus 11B'
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'484 chlamydiae Waddlia chondrophila WSU 86 1044'
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'409 actinobacteria actinobacteridae S
anguibacter keddieii D
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'386 gammaproteobacteria Pseudomonas syringae B728a'

'223 deferribacteres Flexistipes sinusarabici DSM 4947'

'88 gammaproteobacteria Buchnera aphidicola APS Acyrthosiphon pisum '

'133 bacteroidetes C
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M
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'230 deltaproteobacteria Geobacter FRC 32'
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S
M

 3403'
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'431 delta epsilon campylobacterales Sulfuricurvum kujiense DSM 16994'

'182 deltaproteobacteria Desulfatibacillum
 alkenivorans AK 01'

'427 actinobacteria actinobacteridae Stackebrandtia nassauensis DSM 44728'

'195 deltaproteobacteria Desulfovibrio desulfuricans ATCC 27774'
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'414 actinobacteria coriobacteriales Slackia heliotrinireducens DSM 20476'

'143 gammaproteobacteria oceanospirillales Chromohalobacter salexigens DSM 3043'

'63 actinobacteria actinobacteridae A
rthrobacter chlorophenolicus A
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'9 elusimicrobia Elusimicrobium minutum Pei191 ref'
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'234 cyanobacteria Gloeobacter violaceus PCC 7421'
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'285 bacteroidetes Leadbetterella byssophila D
S

M
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'467 aquificae Thermovibrio ammonificans HB 1'
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'286 gammaproteobacteria Legionella longbeachae NSW150'

'184 deltaproteobacteria Desulfobacca acetoxidans DSM
 11109'

'434 delta epsilon Sulfurovum NBC37 1'

'408 actinobacteria actinobacteridae Salinispora tropica CNB 440'

'18 cyanobacteria Prochlorococcus marinus CCMP1375 ref'

'165 actinobacteria actinobacteridae Corynebacterium
 variabile DSM
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'72 bacillales B
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'174 deferribacteres Deferribacter desulfuricans SSM1'

'288 betaproteobacteria Leptothrix cholodnii SP 6'

'483 gammaproteobacteria Vibrio cholerae IEC224'

'255 chloroflexi Herpetosiphon aurantiacus DSM 785'

'4
02

 c
lo

st
rid

ia
 R

um
in

oc
oc

cu
s 

al
bu

s 
7'

'3
34

 d
el

ta
pr

ot
eo

ba
ct

er
ia

 m
yx

oc
oc

ca
le

s 
M

yx
oc

oc
cu

s 
xa

nt
hu

s 
D

K
 1

62
2'
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'435 clostridia S
ym

biobacterium
 therm

ophilum
 IA

M
 14863'
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'97 delta epsilon campylobacterales Campylobacter fetus 82 40'
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'465 thermotogae Thermotoga petrophila RKU 1'
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'181 deltaproteobacteria Desulfarculus baarsii DSM
 2075'

'439 cyanobacteria Synechococcus PCC 7002'

'162 actinobacteria coriobacteriales Coriobacterium glomerans PW2'

'440 cyanobacteria Synechococcus RCC307'

'261 alphaproteobacte
ria
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'176 chloroflexi Dehalogenimonas lykanthroporepellens BL DC 9'

'493 gamma proteobacterium HdN1 name not found'
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'462 thermotogae Thermosipho melanesiensis BI429'
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'385 gammaproteobacteria Pseudoalteromonas haloplanktis TAC125'

'315 gammaproteobacteria Moraxella catarrhalis BBH18'
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'369 aquificae Persephonella marina EX H1'
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'436 cyanobacteria Synechococcus CC9311'

'353 actinobacteria coriobacteriales Olsenella uli DSM 7084'

'142 betaproteobacteria Chromobacterium violaceum ATCC 12472'
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'2
79

 la
ct

ob
ac

ill
al

es
 L

ac
to

ba
ci

llu
s 

pa
ra

ca
se

i 8
70

0 
2'

'392 actinobacteria actinobacteridae Rhodococcus erythropolis CCM
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'231 deltaproteobacteria Geobacter bemidjiensis Bem'
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'86 bacillales B
revibacillus brevis N
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C
 100599'

'247 clostridia H
alotherm

othrix orenii H
 168'

'406 actinobacteria actinobacteridae Saccharopolyspora erythraea NRRL 2338'

'433 delta epsilon campylobacterales Sulfurospirillum deleyianum DSM 6946'
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'21 actinobacteria Rubrobacter xylanophilus DSM 9941 ref'

'264 actinobacteria actinobacteridae Intrasporangium
 calvum
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'80 actinobacteria actinobacteridae Bifidobacterium animalis lactis AD011'
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'3
96

 a
lp

ha
pr

ot
eo

ba
ct

er
ia

 R
ho

do
sp

iri
llu

m
 c

en
te

nu
m

 S
W

'

'134 chlamydiae Chlamydophila abortus S26 3'
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'286 gammaproteobacteria Legionella longbeachae NSW150'
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'406 actinobacteria actinobacteridae Saccharopolyspora erythraea NRRL 2338'

'207 gammaproteobacteria Escherichia coli K 12 substr DH10B'

'139 chlorobi Chlorobium phaeobacteroides BS1'
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'270 actinobacteria actinobacteridae Kineococcus radiotolerans SR
S30216'

'42 gammaproteobacteria Aeromonas salmonicida A449'
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'227 gammaproteobacteria xanthomonadales Frateuria aurantia DSM 6220'

'468 synergistetes synergistia Thermovirga lie
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'167 bacteroidetes C
roceibacter atlanticus H
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C

2559'

'268 gammaproteobacteria oceanospirillales Kangiella koreensis DSM 16069'
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'341 delta epsilon cam
p

ylobacterales N
itratifractor salsuginis D
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'170 cyanobacteria Cyanothece PCC 7822'

'334 deltaproteobacteria m
yxococcales M

yxococcus xanthus D
K
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'79 actinobacteria actinobacteridae B
eutenbergia cavernae D

S
M

 12333'

'467 aquific
ae Therm

ovibrio
 ammonific

ans HB 1'

'141 chlorobi Chloroherpeton thalassium ATCC 35110'
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'292 bacillales Lysinibacillus sphaericus C
3 41'
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'301 deinococcus thermus Meiothermus silvanus DSM 9946'

'394 planctomycetes Rhodopirellula baltica SH 1'
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'130 bacteroidetes C
ellulophaga lytica D
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'75 bacteroidetes bacteroidia Bacteroides salanitronis D
SM

 18170'

'261 alphaproteobacte
ria

 H
yp

homonas n
eptunium ATCC 15444'

'50 gammaproteobacteria chromatiales Allochromatium vinosum DSM 180'

'173 betaproteobacteria Dechloromonas aromatica RCB'
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'40 bacteroidetes A
equorivita sublithincola D

S
M

 14238'

'401 actinobacteria actinobacteridae R
othia dentocariosa ATC

C
 17931'

'138 chlorobi Chlorobium limicola DSM 245'

'480 deinococcus thermus Truepera radiovictrix DSM 17093'
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'53 chloroflexi anaerolineae Anaerolinea thermophila UNI 1'

'19 bacteroidetes R
iem

erella anatipestifer ATC
C
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S

M
 15868 ref'
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'221 bacteroidetes Flavobacterium
 psychrophilum

 JIP
02 86'

'205 bacteroidetes Em
ticicia oligotrophica DSM

 17448'

'9 elusimicrobia Elusimicrobium minutum Pei191 ref'

'484 chlamydiae Waddlia chondrophila WSU 86 1044'

'346 betaproteobacteria Nitro
sospira multifo

rmis ATCC 25196'

'39 actinobacteria actinobacteridae Actinosynnem
a m

irum
 DSM

 43827'

'421 spirochaetes S
pirochaeta africana D

S
M

 8902'
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'356 bacteroidetes O
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 rhinotracheale D
SM
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'86 bacillales B
revibacillus brevis N
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'309 gammaproteobacteria Methylococcus capsulatus Bath'
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'317 actinobacteria actinobacteridae M
ycobacterium

 leprae Br4923'

'177 deinococcus thermus Deinococcus maricopensis DSM 21211'

'459 chloroflexi Thermomicrobium roseum DSM 5159'

'382 actinobacteria actinobacteridae Propionibacterium
 acnes 266'

'220 bacteroidetes Flavobacteriales bacterium
 H

TC
C

2170'

'413 gammaproteobacteria Shewanella violacea DSS12'

'175 chloroflexi Dehalococcoides ethenogenes 195'

'44 gammaproteobacteria oceanospirillales Alcanivorax borkumensis SK2'
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'414 actinobacteria coriobacteriales Slackia heliotrinireducens DSM 20476'

'58 actinobacteria actinobacteridae A
rcanobacterium

 haem
olyticum

 D
S

M
 20595'

'312 actinobacteria actinobacteridae M
icrococcus luteus N

C
T

C
 2665'

'490 gammaproteobacteria xanthomonadales Xylella fastidiosa M23'
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'144 actinobacteria actinobacteridae C
lavibacter m

ichiganensis sepedonicus'

'313 cyanobacteria Microcystis aeruginosa NIES 843'

'246 gammaproteobacteria chromatiales Halorhodospira halophila SL1'

'146 cl
ostr

idia C
lostr

idium ace
tobutyl
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m ATCC 824'

'409 actinobacteria actinobacteridae S
anguibacter keddieii D

S
M

 10542'

'476 spirochaetes Treponem
a pallidum

 N
ichols'

'375 betaproteobacteria Polaromonas naphthalenivorans CJ2'

'398 bacteroidetes Rhodothermus marinus DSM 4252'

'381 cyanobacteria Prochlorococcus marinus NATL1A'

'392 actinobacteria actinobacteridae Rhodococcus erythropolis CCM
2595'

'434 delta epsilon S
ulfu

rovum
 N

B
C

37 1'

'364 bacteroidetes Pedobacter heparinus DSM 2366'

'473 gammaproteobacteria Tolumonas auensis DSM 9187'

'229 betaproteobacteria Gallionella capsiferrifo
rmans ES 2'

'416 deltaproteobacteria m
yxococcales S

orangium
 cellulosum

 S
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'89 gammaproteobacteria Buchnera aphidicola Bp Baizongia pistaciae '
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yxococcales A
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'233 actinobacteria actinobacteridae Geoderm
atophilus obscurus DSM 43160'

'285 bacteroidetes Leadbetterella byssophila DSM
 17132'

'374 planctomycetes Planctomyces limnophilus DSM 3776'

'485 gammaproteobacteria
 W

igglesworth
ia glossinidia endosymbiont o

f G
lossina brevipalpis'
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'448 gammaproteobacteria Teredinibacter turnerae T7901'
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'411 actinobacteria actinobacteridae Segniliparus rotundus DSM
 44985'

'457 th
erm

odesu
lfo

bacte
ria

 Therm
odesu

lfa
tator in

dicu
s D

SM 15286'

'217 fibrobacteres Fibrobacter succinogenes S85'

'3 deltaproteobacteria B
dellovibrio bacteriovorus H

D
100 ref'

'337 delta epsilon N
autilia profundicola A

m
H

'

'493 gamma proteobacterium HdN1 name not found'

'179 deinococcus thermus Deinococcus proteolyticus MRP'

'404 actinobacteria actinobacteridae Saccharom
onospora viridis DSM

 43017'
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'296 alphaproteobacte
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'311 actinobacteria actinobacteridae M
icrobacterium

 testaceum
 S

tLB
037'
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'403 bacteroidetes Runella slithyform
is DSM

 19594'

'159 betaproteobacteria Comamonas testosteroni CNB 2'

'140 chloroflexi Chloroflexus aggregans DSM 9485'

'87 alphaproteobacteria
 Brevundim

onas subvibrio
ides ATCC 15264'

'171 bacteroidetes Cyclobacterium
 m

arinum
 DSM

 745'
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'176 chloroflexi Dehalogenimonas lykanthroporepellens BL DC 9'

'47 gammaproteobacteria chromatiales Alkalilimnicola ehrlichii MLHE 1'

'479 actinobacteria actinobacteridae Tropheryma whipplei Twist'

'269 alphapro
teobacte

ria
 K

etogulonici
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lgare
 Y

25'
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'274 actinobacteria actinobacteridae Kytococcus sedentarius D
SM

 20547'

'384 chlorobi Prosthecochloris aestuarii DSM 271'

'18 cyanobacteria Prochlorococcus marinus CCMP1375 ref'

'297 deinococcus thermus Marinithermus hydrothermalis DSM 14884'

'259 aquific
ae Hydrogenobaculum Y04AAS1'

'335 actinobacteria actinobacteridae Nakam
urella m

ultipartita DSM
 44233'
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'38 actinobacteria actinobacteridae Acidothermus cellulolyticus 11B'

'365 bacteroidetes Pedobacter saltans DSM 12145'

'287 spirochaetes Leptospira biflexa serovar P
atoc P

atoc 1 A
m

es '

'25 nitro
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'388 bacteroidetes P
sychroflexus torquis ATC

C
 700755'

'215 gammaproteobacteria Ferrimonas balearica DSM 9799'

'23 clostridia S
ulfobacillus acidophilus D

S
M

 10332 ref'
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'305 verrucomicrobia Methylacidiphilum infernorum V4'

'96 delta epsilon cam
pylobacterales C
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pylob
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'31 clostridia A
cetohalo

bium
 arabaticum

 D
S

M
 5501'

'69 bacillales B
acillus a
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yloliquefaciens F
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'77 gammaproteobacteria Baumannia cicadellin
icola Hc Homalodisca coagulata '

'91 gammaproteobacteria Buchnera aphidicola Sg Schizaphis graminum '
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ostr
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tani E
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'383 actinobacteria actinobacteridae Propionibacterium
 freudenreichii sherm

anii C
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M
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'136 chlorobi Chlorobaculum parvum NCIB 8327'
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'405 gammaproteobacteria Saccharophagus degradans 2 40'

'203 actinobacteria coriobacteriales Eggerthella lenta DSM 2243'

'430 actinobacteria actinobacteridae S
treptosporangium

 roseum
 D

S
M

 43021' '2
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yces coelicolor A3 2 '

'310 betaproteobacteria Methylotenera 301'

'124 bacteroidetes C
apnocytophaga ochracea D

S
M

 7271'

'316 bacteroidetes M
uricauda ruestringensis D

S
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 13258'

'359 bacteroidetes bacteroidia Paludibacter propionicigenes W
B4'
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'370 thermotogae Petrotoga mobilis SJ95'

'470 betaproteobacteria Thiobacillus denitrific
ans ATCC 25259'
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'172 bacteroidetes Cytophaga hutchinsonii ATCC 33406'

'477 spirochaetes Treponem
a succinifaciens D

S
M

 2489'

'131 gammaproteobacteria Cellvibrio japonicus Ueda107'

'426 bacteroidetes Spirosom
a linguale DSM

 74'

'85 spirochaetes B
rachyspira m

urdochii D
S
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'243 deltaproteobacteria m
yxococcales H
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'458 clostrid
ia thermoanaerobacterales Thermodesulfobium narugense DSM 14796'
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'137 chlorobi Chlorobium chlorochromatii CaD3'
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'441 cyanobacteria Synechococcus elongatus PCC 6301'

'63 actinobacteria actinobacteridae A
rthrobacter chlorophenolicus A

6'
'267 actinobacteria actinobacteridae Jonesia denitrificans D

S
M

 20603'
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'245 clostridia H
alobacteroides halobius D

S
M

 5150'

'423 spirochaetes S
pirochaeta coccoides D
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 17374'
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idium botulin
um A3 Loch
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aree'

'84 actinobacteria actinobacteridae B
rachybacterium

 faecium
 D

S
M

 4810'

'336 clostridia N
atranae

robius therm
ophilus JW

 N
M

 W
N

 LF
'

'288 betaproteobacteria Leptothrix cholodnii SP 6'

'57 aquific
ae Aquifex aeolicus VF5'

'427 actinobacteria actinobacteridae Stackebrandtia nassauensis DSM 44728'
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'440 cyanobacteria Synechococcus RCC307'

'417 chloroflexi Sphaerobacter thermophilus DSM 20745'

'455 actinobacteria actinobacteridae Therm
obispora bispora D

S
M

 43833'

'466 thermotogae Thermotoga thermarum DSM 5069'
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'4 chlamydiae Chlamydia trachomatis A HAR 13 ref'
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'62 actinobacteria actinobacteridae A
rthrobacter arilaitensis R

e117'
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'357 bacillales P
aenibacillus larvae 04 309'
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'222 bacteroidetes Flexibacter litoralis DSM 6794'

'255 chloroflexi Herpetosiphon aurantiacus DSM 785'

'293 bacillales M
acrococcus caseolyticus JC

S
C

5402'

'487 delta epsilon cam
p

ylobacterales W
olinella

 succinogenes D
S

M
 17

40'

'373 planctomycetes Planctomyces brasiliensis DSM 5305'

'0 actinobacteria acidimicrobidae Acidimicrobium ferrooxidans DSM 10331 ref'

'463 cyanobacteria Thermosynechococcus elongatus BP 1'

'83 spirochaetes B
orrelia turicatae 91E

135'

'338 betaproteobacteria Neisseria meningitidis MC58'

'342 delta epsilon N
itra

tiruptor S
B

155 2'

'126 actinobacteria actinobacteridae C
atenulispora acidiphila D

S
M

 44928'

'363 alphaproteobacte
ria
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arvu

larcu
la berm

udensis
 H

TCC2503'

'36 gammaproteobacteria acidithiobacillales Acidithiobacillus ferrooxidans ATCC 23270'

'415 bacteroidetes Solitalea canadensis DSM 3403'

'82 bacteroidetes Blattabacterium Periplaneta americana BPLAN'

'213 bacillales E
xiguobacterium

 sibiricum
 255 15'
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'200 gammaproteobacteria Dichelobacter nodosus VCS1703A'
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'168 actinobacteria coriobacteriales Cryptobacterium curtum DSM 15641'

'225 gammaproteobacteria Francisella tularensis WY96 3418'
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'464 thermotogae Thermotoga lettingae TMO'

'380 cyanobacteria Prochlorococcus marinus MIT 9515'

'224 bacteroidetes Fluviicola taffensis DSM
 16823'

'78 bacteroidetes Belliella baltica DSM
 15883'

'70 bacillales B
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nthracis S
terne'
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'240 gammaproteobacteria Haemophilus ducreyi 35000HP'

'166 gammaproteobacteria
 Coxiella burnetii D
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'88 gammaproteobacteria Buchnera aphidicola APS Acyrthosiphon pisum '

'492 cyanobacterium UCYN A name not found'

'454 unclassified bacteria Thermobaculum terrenum ATCC BAA 798'

'5 chlorobi Chlorobium phaeovibrioides DSM 265 ref'

'258 aquific
ae Hydrogenobacter th

erm
ophilus TK 6'

'408 actinobacteria actinobacteridae Salinispora tropica CNB 440'

'306 betaproteobacteria Methylobacillus flagellatus KT'

'226 actinobacteria actinobacteridae Frankia CcI3'

'472 betaproteobacteria Thiomonas intermedia K12'

'43 verrucomicrobia Akkermansia muciniphila ATCC BAA 835'
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'481 actinobacteria actinobacteridae Tsukam
urella paurom

etabola DSM
 20162'

'6 verrucomicrobia Coraliomargarita akajimensis DSM 45221 ref'

'1
2 

de
lta

pr
ot

eo
ba

ct
er

ia
 G

eo
ba

ct
er

 s
ul

fu
rr

ed
uc

en
s 

P
C

A
 r

ef
'

'132 alphapro
teobacte

ria
 C

helativ
ora

ns B
NC1'

'262 gammaproteobacteria Idiomarina loihiensis L2TR'
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'347 actinobacteria actinobacteridae N
ocardiopsis dassonvillei D

S
M

 43111'

'13 bacillales alicyclobacillaceae K
yrpidia tusciae D
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M

 2912 ref'

'46 bacteroidetes bacteroidia Alistipes finegoldii D
SM

 17242'

'465 thermotogae Thermotoga petrophila RKU 1'

'162 actinobacteria coriobacteriales Coriobacterium glomerans PW2'

'284 betaproteobacteria Laribacter hongkongensis HLHK9'
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'379 bacteroidetes bacteroidia Prevotella dentalis D
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'424 spirochaetes S
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'163 actinobacteria actinobacteridae Corynebacterium
 kroppenstedtii DSM

 44385'

'385 gammaproteobacteria Pseudoalteromonas haloplanktis TAC125'
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'442 cyanobacteria Synechocystis PCC 6803'
'469 gammaproteobacteria chromatiales Thioalkalivibrio K90mix'

'3
14

 c
lo

st
rid

ia
 th

er
m

oa
na

er
ob

ac
te

ra
le

s 
M

oo
re

lla
 th

er
m

oa
ce

tic
a 

A
T

C
C

 3
90

73
'

'304 thermotogae Mesotoga prima MesG1 Ag 4 2'

'348 deinococcus thermus Oceanithermus profundus DSM 14977'

'439 cyanobacteria Synechococcus PCC 7002'
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'471 gammaproteobacteria Thiomicrospira crunogena XCL 2'

'291 bacillales Listeria m
onocytogenes 07P

F
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'298 gammaproteobacteria oceanospirillales Marinomonas MWYL1'

'376 betaproteobacteria Polynucleobacter necessarius STIR1'
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'158 gammaproteobacteria Colwellia psychrerythraea 34H'

'345 betaproteobacteria Nitro
somonas eutropha C91'

'2 synergistetes synergistia Aminobacterium colombiense DSM 12261 ref'

'360 chlamydiae Parachlamydia acanthamoebae UV7'

'244 bacteroidetes Haliscomenobacter hydrossis DSM 1100'
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'354 verrucomicrobia Opitutus terrae PB90 1'

'201 dictyoglomi Dictyoglomus turgidum DSM 6724'

'178 deinococcus thermus Deinococcus peraridilitoris DSM 19664'

'169 cyanobacteria Cyanothece PCC 7425'

'271 actinobacteria actinobacteridae K
ocuria rhizophila D

C
2201'

'300 deinococcus thermus Meiothermus ruber DSM 1279'

'81 bacteroidetes Blattabacterium Blattella germanica Bge'
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'351 bacteroidetes bacteroidia O
doribacter splanchnicus DSM
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'358 bacillales P
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'273 actinobacteria actinobacteridae Kribbella flavida D
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'390 betaproteobacteria Ralstonia solanacearum PSI07'

'436 cyanobacteria Synechococcus CC9311'

'449 acidobacteria Terriglobus saanensis SP1PR4'
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'164 actinobacteria actinobacteridae Corynebacterium
 urealyticum

 DSM
 7109'

'456 aquific
ae Therm

ocrinis albus DSM 14484'

'272 thermotogae Kosmotoga olearia TBF 19 5 1'

'353 actinobacteria coriobacteriales Olsenella uli DSM 7084'

'433 delta epsilon cam
p

ylobacterales S
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irillum
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 D
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'67 actinobacteria coriobacteriales Atopobium parvulum DSM 20469'

'437 cyanobacteria Synechococcus CC9902'
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'489 actinobacteria actinobacteridae X
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onas cellulosilytica D
S

M
 15894'

'460 actinobacteria actinobacteridae Therm
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onospora curvata D
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'142 betaproteobacteria Chromobacterium violaceum ATCC 12472'
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'344 betaproteobacteria Nitro
somonas AL212'

'61 betaproteobacteria Aromatoleum aromaticum EbN1'

'27 gammaproteobacteria chromatiales Thioalkalivibrio sulfidophilus HL EbGr7 ref'

'400 bacteroidetes R
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'389 gammaproteobacteria Psychromonas ingrahamii 37'

'247 clostridia H
alotherm

othrix orenii H
 168'
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'72 bacillales B
acillus coagulans 36D

1'
'478 cyanobacteria Trichodesmium erythraeum IMS101'
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'73 bacillales B
acillus selenitireducens M
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'161 clostrid
ia thermoanaerobacterales Coprothermobacter proteolyticus DSM 5265'

'475 spirochaetes Treponem
a denticola A

T
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C
 35405'

'420 spirochaetes S
pirochaeta B

uddy'

'407 bacteroidetes Salinibacter ruber M8'

'1 acidobacteria Acidobacterium capsulatum ATCC 51196 ref'

'30 cyanobacteria Acaryochloris marina MBIC11017'
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'254 betaproteobacteria Herminiimonas arsenicoxydans'

'378 bacteroidetes bacteroidia Porphyrom
onas gingivalis W
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'160 actinobacteria Conexibacter woesei DSM 14684'
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'11 B Gemmatimonas aurantiaca T 27 ref'
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'35 gammaproteobacteria acidithiobacillales Acidithiobacillus caldus SM 1'

'45 bacillales alicyclobacillaceae A
licyclobacillus acidocaldarius D

S
M

 446'

'20 chloroflexi Roseiflexus castenholzii DSM 13941 ref'

'64 cyanobacteria Arthrospira platensis NIES 39'

'133 bacteroidetes Chitinophaga pinensis DSM 2588'
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'213 bacillales Exiguobacterium sibiricum 255 15'
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'124 bacteroidetes Capnocytophaga ochracea DSM
 7271'

'15 spirochaetes Leptospira interrogans serovar Lai 56601 ref'
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'164 actinobacteria actinobacteridae Corynebacterium urealyticum DSM 7109'

'0 actinobacteria acidimicrobidae Acidimicrobium ferrooxidans DSM 10331 ref'

'138 chlorobi Chlorobium limicola DSM 245'

'207 gammaproteobacteria Escherichia coli K 12 substr DH10B'

'35 gammaproteobacteria acidithiobacillales Acidithiobacillus caldus SM 1'

'415 bacteroidetes Solitalea canadensis DSM 3403'

'468 synergistetes synergistia T
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'277 lactobacillales Lactobacillus delbrueckii bulgaricus ATCC 11842'
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'389 gammaproteobacteria Psychromonas ingrahamii 37'

'271 actinobacteria actinobacteridae Kocuria rhizophila DC2201'

'356 bacteroidetes Ornithobacterium
 rhinotracheale DSM

 15997'

'293 bacillales Macrococcus caseolyticus JCSC5402'
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'375 betaproteobacteria Polaromonas naphthalenivorans CJ2'
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'5 chlorobi Chlorobium phaeovibrioides DSM 265 ref'
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'276 lactobacillales Lactobacillus brevis ATCC 367'
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'262 gammaproteobacteria Idiomarina loihiensis L2TR'

'476 spirochaetes Treponema pallidum Nichols'

'41 lactobacillales aerococcaceae Aerococcus urinae ACS 120 V Col10a'
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'270 actinobacteria actinobacteridae Kineococcus radiotolerans SR
S30216'

'493 gamma proteobacterium HdN1 name not found'
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'483 gammaproteobacteria Vibrio cholerae IEC224'
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'386 gammaproteobacteria Pseudomonas syringae B728a'

'401 actinobacteria actinobacteridae Rothia dentocariosa ATCC 17931'
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'63 actinobacteria actinobacteridae Arthrobacter chlorophenolicus A6'

'74 bacteroidetes bacteroidia Bacteroides helcogenes P 36 108'

'353 actinobacteria coriobacteriales Olsenella uli DSM 7084'
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'398 bacteroidetes Rhodothermus marinus DSM 4252'

'471 gammaproteobacteria Thiomicrospira crunogena XCL 2'
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'224 bacteroidetes Fluviicola taffensis DSM 16823'
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'383 actinobacteria actinobacteridae Propionibacterium
 freudenreichii sherm

anii CIRM
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'11 B Gemmatimonas aurantiaca T 27 ref'
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'225 gammaproteobacteria Francisella tularensis WY96 3418'
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'240 gammaproteobacteria Haemophilus ducreyi 35000HP'
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'160 actinobacteria Conexibacter woesei DSM 14684'

'21 actinobacteria Rubrobacter xylanophilus DSM 9941 ref'

'306 betaproteobacteria Methylobacillus flagellatus KT'

'275 lactobacillales Lactobacillus acidophilus NCFM'

'219 bacteroidetes Flavobacteriaceae bacterium
 3519 10'

'19 bacteroidetes Riem
erella anatipestifer ATCC 11845 DSM

 15868 ref'

'344 betaproteobacteria Nitro
somonas AL212'

'135 chlam
ydiae C

hlam
ydophila pneum

oniae J138'

'2
95

 c
lo

st
rid

ia
 th

er
m

oa
na

er
ob

ac
te

ra
le

s 
M

ah
el

la
 a

us
tra

lie
ns

is
 5

0 
1 

BO
N

'

'2
35

 a
lp

ha
pr

ot
eo

ba
ct

er
ia

 G
lu

co
na

ce
to

ba
ct

er
 d

ia
zo

tro
ph

icu
s 

PA
l 5

'

'400 bacteroidetes R
obiginitalea biform

ata H
TC

C
2501'

'392 actinobacteria actinobacteridae R
hodococcus erythropolis C

C
M

2595'

'4
92

 c
ya

no
ba

ct
er

iu
m

 U
C

Y
N

 A
 n

am
e 

no
t f

ou
nd

'

'159 betaproteobacteria Comamonas testosteroni CNB 2'

'7 chrysiogenetes D
esu

lfurispirillum
 indicum

 S
5

 ref'

'345 betaproteobacteria Nitro
somonas eutropha C91'

'465 therm
otogae T

herm
otoga petrophila R

K
U

 1'

'475 spirochaetes Treponema denticola ATCC 35405'

'1
98

 d
el

ta
pr

ot
eo

ba
ct

er
ia

 D
es

ul
fo

vi
br

io
 v

ul
ga

ris
 M

iy
az

ak
i F

 '

'1
99

 d
el

ta
pr

ot
eo

ba
ct

er
ia

 D
es

ul
fu

riv
ib

rio
 a

lk
al

ip
hi

lu
s 

A
H

T2
'

'372 planctom
ycetes P

irellula staleyi D
S

M
 6068'

'4
91

 a
lp

ha
pr

ot
eo

ba
ct

er
ia

 s
ph

in
go

m
on

ad
al

es
 Z

ym
om

on
as

 m
ob

ili
s 

AT
C

C
 1

09
88

'

'141 chlorobi Chloroherpeton thalassium ATCC 35110'

'3
67

 d
el

ta
pr

ot
eo

ba
ct

er
ia

 P
el

ob
ac

te
r 

pr
op

io
ni

cu
s 

D
S

M
 2

37
9'

'427 actinobacteria actinobacteridae S
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'163 actinobacteria actinobacteridae Corynebacterium kroppenstedtii DSM 44385'
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'227 gammaproteobacteria xanthomonadales Frateuria aurantia DSM 6220'

'280 lactobacillales Lactobacillus plantarum JDM1'
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'426 bacteroidetes Spirosoma linguale DSM 74'
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'310 betaproteobacteria Methylotenera 301'

'315 gammaproteobacteria Moraxella catarrhalis BBH18'
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'53 chloroflexi anaerolineae Anaerolinea thermophila UNI 1'
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'70 bacillales Bacillus anthracis Sterne'

'291 bacillales Listeria monocytogenes 07PF0776'

'365 bacteroidetes Pedobacter saltans DSM 12145'

'299 bacteroidetes Marivirga tractuosa DSM 4126'
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'338 betaproteobacteria Neisseria meningitidis MC58'
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'428 lactobacillales Streptococcus pyogenes Manfredo'
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'268 gammaproteobacteria oceanospirillales Kangiella koreensis DSM 16069'

'288 betaproteobacteria Leptothrix cholodnii SP 6'
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'425 spirochaetes Spirochaeta thermophila DSM 6578'
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'349 bacillales Oceanobacillus iheyensis HTE831'

'259 aquificae H
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'80 actinobacteria actinobacteridae Bifidobacterium animalis lactis AD011'

'62 actinobacteria actinobacteridae Arthrobacter arilaitensis Re117'

'316 bacteroidetes M
uricauda ruestringensis D

SM
 13258'

'2
3 

cl
os

tr
id

ia
 S

ul
fo

ba
ci

llu
s 

ac
id

op
hi

lu
s 

D
S

M
 1

03
32

 r
ef

'

'2
18

 c
lo

st
rid

ia
 F

in
eg

ol
di

a 
m

ag
na

 A
TC

C
 2

93
28

'

'369 aquificae P
ersephonella m

arina E
X

 H
1''305 verrucom

icrobia M
ethylacidiphilum

 infernorum
 V

4'

'1
89

 d
el

ta
pr

ot
eo

ba
ct

er
ia

 D
es

ul
fo

m
ic

ro
bi

um
 b

a
cu

la
tu

m
 D

S
M

 4
02

8'

'78 bacteroidetes Belliella baltica DSM 15883'
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'278 lactobacillales Lactobacillus fermentum IFO 3956'
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'282 lactobacillales Lactobacillus sakei 23K'
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'429 actinobacteria actinobacteridae S
treptom

yces coelicolor A
3 2 '

'142 betaproteobacteria Chromobacterium violaceum ATCC 12472'

'4 chlam
ydiae C

hlam
yd

ia trachom
atis A

 H
A

R
 1

3 ref'

'145 cl
ostr

idia C
lostr

idi
ales g

enomosp
 B

VAB3 U
PII9

 5'

'4
61

 c
lo

st
rid

ia
 th

er
m

oa
na

er
ob

ac
te

ra
le

s 
Th

er
m

os
ed

im
in

ib
ac

te
r o

ce
an

i D
SM

 1
66

46
'

'30
3 

alp
ha

pr
ot

eo
ba

cte
ria

 M
es

or
hiz

ob
ium

 ci
ce

ri 
bio

va
r b

ise
rru

lae
 W

SM
12

71
'
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'161 clostridia therm
oanaerobacterales C

oprotherm
obacter proteolyticus D

S
M

 5265'

'404 actinobacteria actinobacteridae S
accharom

onospora viridis D
S

M
 43017'

'1
94

 d
el

ta
pr

ot
eo

ba
ct

er
ia

 D
es

ul
fo

vi
br

io
 a

la
sk

en
si

s 
G

20
'
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'379 bacteroidetes bacteroidia Prevotella dentalis DSM 3688'
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'298 gammaproteobacteria oceanospirillales Marinomonas MWYL1'
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'274 actinobacteria actinobacteridae Kytococcus sedentarius D
SM
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'15
1 

clo
st

rid
ia

 C
lo

st
rid

iu
m

 c
el

lu
lo

vo
ra

ns
 7

43
B'

'96 delta epsilon cam
pylobacterales C

am
pylobacter concisus 13826'

'238 bacteroidetes G
ram

ella forsetii KT0803'

'166 gammaproteobacteria
 Coxiella burnetii D

ugway 5J108 11
1'

'200 gammaproteobacteria Dichelobacter nodosus VCS1703A'

'1
6 

al
ph

ap
ro

te
ob

ac
te

ria
 M

ag
ne

to
co

cc
us

 M
C

 1
 re

f'

'39
1 

alp
ha

pr
ot

eo
ba

cte
ria

 R
hiz

ob
ium

 e
tli 

CIA
T 6

52
'

'8 aquificae D
esulfurobacterium

 therm
olithotrophum

 D
S

M
 11699 ref'

'203 actinobacteria coriobacteriales Eggerthella lenta DSM 2243'

'2
43

 d
el

ta
pr

ot
eo

ba
ct

er
ia

 m
yx

oc
oc

ca
le

s 
H

al
ia

ng
iu

m
 o

ch
ra

ce
um

 D
S

M
 1

43
65

'

'1
80

 d
ef

er
rib

ac
te

re
s 

D
e

ni
tr

ov
ib

rio
 a

ce
tip

hi
lu

s 
D

S
M

 1
28

09
'

'165 actinobacteria actinobacteridae Corynebacterium variabile DSM 44702'
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'309 gammaproteobacteria Methylococcus capsulatus Bath'
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'407 bacteroidetes Salinibacter ruber M8'
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'385 gammaproteobacteria Pseudoalteromonas haloplanktis TAC125'
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'420 spirochaetes Spirochaeta Buddy'
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'45 bacillales alicyclobacillaceae A
licyclobacillus acidocaldarius D
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a'

'40 bacteroidetes Aequorivita sublithincola DSM
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'140 chloroflexi Chloroflexus aggregans DSM 9485'

'448 gammaproteobacteria Teredinibacter turnerae T7901'
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'472 betaproteobacteria Thiomonas intermedia K12'

'44 gammaproteobacteria oceanospirillales Alcanivorax borkumensis SK2'
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'131 gammaproteobacteria Cellvibrio japonicus Ueda107'

'447 betaproteobacteria Taylorella equigenitalis MCE9'

'364 bacteroidetes Pedobacter heparinus DSM 2366'
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'137 chlorobi Chlorobium chlorochromatii CaD3'
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'229 betaproteobacteria Gallionella capsiferrifo
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'454 unclassified bacteria Thermobaculum terrenum ATCC BAA 798'
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'404 actinobacteria actinobacteridae Saccharomonospora viridis DSM 43017'

'449 acidobacteria Terriglobus saanensis SP1PR
4'

'279 lactobacillales Lactobacillus paracasei 87
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'284 betaproteobacteria Laribacter hongkongensis HLHK9'

'483 gammaproteobacteria Vibrio cholerae IEC224'
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'8 aquificae D
esulfurobacterium

 therm
olithotrophum

 D
S

M
 11699 ref'

'373 planctom
ycetes P

lanctom
yces brasiliensis D

S
M

 5305'

'220 bacteroidetes Flavobacteriales bacterium
 H

TC
C

2170'

'420 spirochaetes Spirochaeta Buddy'

'293 bacillales M
acrococcus caseolyticus JC

S
C

5402'

'340 bacteroidetes Niastella koreensis GR20 10'

'344 betaproteobacteria Nitro
somonas AL212'
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'20 chloroflexi Roseiflexus castenholzii DSM 13941 ref'

'167 bacteroidetes Croceibacter atlanticus HTCC
2559'

'370 thermotogae Petrotoga mobilis SJ95'

'18 cyanobacteria Prochlorococcus m
arinus C

C
M

P1375 ref'

'59 delta epsilon cam
pylobacterales A

rcobacter butzleri R
M

4018'
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'374 planctom
ycetes P

lanctom
yces lim

nophilus D
S

M
 3776'

'481 actinobacteria actinobacteridae Tsukamurella paurometabola DSM 20162'

'425 spirochaetes Spirochaeta thermophila DSM 6578'

'427 actinobacteria actinobacteridae Stackebrandtia nassauensis DSM 44728'

'493 gamma proteobacterium HdN1 name not found'

'346 betaproteobacteria Nitro
sospira multifo

rmis ATCC 25196'
'61 betaproteobacteria Aromatoleum aromaticum EbN1'

'338 betaproteobacteria Neisseria meningitidis MC58'
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'10 lactobacillales E
nte

rococcus faecalis 62 ref' '2
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'438 cyanobacteria Synechococcus JA 3 3Ab'

'201 dictyoglomi Dictyoglomus turgidum DSM 6724'

'335 actinobacteria actinobacteridae Nakamurella multipartita DSM 44233'

'286 gammaproteobacteria Legionella longbeachae NSW150'

'365 bacteroidetes Pedobacter saltans DSM 12145'

'434 delta epsilon S
ulfurovum

 N
B

C
37 1'
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'274 actinobacteria actinobacteridae Kytococcus sedentarius DSM 20547'

'74 bacteroidetes bacteroidia Bacteroides helcogenes P 36 108'

'437 cyanobacteria Synechococcus C
C

9902'

'207 gammaproteobacteria Escherichia coli K 12 substr DH10B'

'252 delta epsilon cam
p

ylobacterales H
elicoba

cter pylori J99'

'46 bacteroidetes bacteroidia Alistipes finegoldii DSM 17242'
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'341 delta epsilon cam
pylobacterales N

itratifractor salsuginis D
S

M
 16511'

'161 clostridia thermoanaerobacterales Coprothermobacter proteolyticus DSM 5265'

'296 alphaproteobacte
ria

 M
aric

aulis
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aris
 M

CS10'
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'47 gammaproteobacteria chromatiales Alkalilimnicola ehrlichii MLHE 1'

'354 verrucom
icrobia O

pitutus terrae P
B

90 1'

'126 actinobacteria actinobacteridae Catenulispora acidiphila DSM 44928'
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'37 acidobacteria A
cidobacterium

 M
P

5A
C

TX
9'

'234 cyanobacteria G
loeobacter violaceus PC

C
 7421'

'138 chlorobi Chlorobium limicola DSM 245'

'291 bacillales Listeria m
onocytogenes 07P

F
0776'
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'282 lactobacillales Lactobacillus sakei 23K
'

'352 lactobacillales O
en

ococcus oeni P
S

U
 1'

'144 acti
nobacte

ria
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nobacte
rid

ae C
lavib

acte
r m

ich
iganensis
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pedonicu

s'

'256 deltaproteobacteria H
ippea m

aritim
a D

S
M

 10411'

'470 betaproteobacteria Thiobacillus denitrific
ans ATCC 25259'

'407 bacteroidetes Salinibacter ruber M8'

'57 aquificae A
quifex aeolicus V

F
5'
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'487 delta epsilon cam
p

ylobacterales W
olinella

 succinogenes D
S

M
 17

40'

'272 thermotogae Kosmotoga olearia TBF 19 5 1'
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'441 cyanobacteria S
ynechococcus elongatus P

C
C

 6301'
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'73 bacillales B
acillus selenitireducens M

LS
10'

'361 alphapro
teobacte

ria
 P

ara
co

cc
us d

enitri
fic

ans P
D1222'

'406 actinobacteria actinobacteridae Saccharopolyspora erythraea NRRL 2338'

'403 bacteroidetes Runella slithyformis DSM 19594'
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'39 actinobacteria actinobacteridae Actinosynnema mirum DSM 43827'

'313 cyanobacteria M
icrocystis aeruginosa N

IE
S

 843'

'89 gammaproteobacteria Buchnera aphidicola Bp Baizongia pistaciae '
'171 bacteroidetes Cyclobacterium marinum DSM 745'

'460 actinobacteria actinobacteridae Thermomonospora curvata DSM 43183'

'91 gammaproteobacteria Buchnera aphidicola Sg Schizaphis graminum '

'143 gammaproteobacteria oceanospirillales Chromohalobacter salexigens DSM 3043'
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'489 actinobacteria
 actinobacterid

ae Xylanimonas cellulosilytica DSM 15894'
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'248 gammaproteobacteria chromatiales Halothiobacillus neapolitanus c2'

'389 gammaproteobacteria Psychromonas ingrahamii 37'
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'267 actinobacteria actinobacteridae Jonesia denitrif
icans DSM 20603'

'79 actin
obacteria

 actin
obacterid

ae Beutenbergia cavernae DSM 12333'

'430 actinobacteria actinobacteridae Streptosporangium roseum DSM 43021'

'222 bacteroidetes Flexibacter litoralis DSM 6794'

'86 bacillales B
revibacillus brevis N

B
R

C
 100599'

'262 gammaproteobacteria Idiomarina loihiensis L2TR'

'87 alphaproteobacteria
 Brevundim

onas subvibrio
ides ATCC 15264'

'271 acti
nobacte

ria
 acti

nobacte
rid

ae Kocu
ria
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izo

phila
 D

C2201'

'302 m
ollicutes M

esoplasm
a florum

 L1'

'169 cyanobacteria C
yanothece P

C
C

 7425'

'471 gammaproteobacteria Thiomicrospira crunogena XCL 2'
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'244 bacteroidetes Haliscomenobacter hydrossis DSM 1100'
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'287 spirochaetes Leptospira biflexa serovar Patoc Patoc 1 Ames '

'477 spirochaetes Treponema succinifaciens DSM 2489'
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'351 bacteroidetes bacteroidia Odoribacter splanchnicus DSM 20712'
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'392 actinobacteria actinobacteridae Rhodococcus erythropolis CCM2595'

'7 chrysiogenetes D
esu

lfurispirillum
 indicum

 S
5

 ref'
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'249 delta epsilon cam
p

ylobacterales H
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'88 gammaproteobacteria Buchnera aphidicola APS Acyrthosiphon pisum '
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'304 thermotogae Mesotoga prima MesG1 Ag 4 2'

'92 betaproteobacteria Burkholderia cenocepacia AU 1054'

'53 chloroflexi anaerolineae Anaerolinea thermophila UNI 1'

'6 verrucom
icrobia C

oraliom
argarita akajim

ensis D
S

M
 45221 ref'
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'429 actinobacteria actinobacteridae Streptomyces coelicolor A3 2 '

'384 chlorobi Prosthecochloris aestuarii DSM 271'

'270 actinobacteria actinobacteridae Kineococcus radiotolerans SRS30216'

'4
43

 d
el

ta
pr

ot
eo

ba
ct

er
ia

 S
yn

tr
op

ho
ba

ct
er

 fu
m

ar
ox

id
an

s 
M

P
O

B
'

'141 chlorobi Chloroherpeton thalassium ATCC 35110'

'261 alphaproteobacte
ria

 H
yp

homonas n
eptunium ATCC 15444'

'203 actinobacteria coriobacteriales Eggerthella lenta DSM 2243'

'281 lactobacillales Lactobacillus rum
inis A

T
C

C
 27782'

'289 fusobacteria Leptotrichia buccalis C 1013 b'
'84 actin

obacteria
 actin

obacterid
ae Brachybacteriu

m fa
ecium DSM 4810'

'455 actinobacteria actinobacteridae Thermobispora bispora DSM 43833'

'379 bacteroidetes bacteroidia Prevotella dentalis DSM 3688'
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'133 bacteroidetes Chitinophaga pinensis DSM 2588'

'71 bacillales B
acillus clausii K

S
M
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16'
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'299 bacteroidetes Marivirga tractuosa DSM 4126'

'463 cyanobacteria Therm
osynechococcus elongatus B

P
 1'

'432 delta epsilon cam
pylobacterales S

ulfurim
onas autotrophica D

S
M

 16294'

'467 aquificae T
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ovibrio am
m

onificans H
B

 1'

'128 actinobacteria
 actinobacterid

ae Cellulomonas fla
vigena DSM 20109'
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'376 betaproteobacteria Polynucleobacter necessarius STIR1'

'26 deinococcus therm
us Therm

us therm
ophilus HB8 ref'

'353 actinobacteria coriobacteriales Olsenella uli DSM 7084'

'464 therm
otogae Therm

otoga lettingae TM
O'
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'466 therm
otogae Therm

otoga therm
arum

 DSM
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'409 actinobacteria actinobacteridae Sanguibacter keddieii D
SM 10542'

'478 cyanobacteria Trichodesm
ium

 erythraeum
 IM

S
101'

'127 alphaproteobacteria
 Caulobacter s

egnis ATCC 21756'

'263 fusobacteria Ilyobacter polytropus DSM 2926'

'176 chloroflexi Dehalogenimonas lykanthroporepellens BL DC 9'
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'413 gammaproteobacteria Shewanella violacea DSS12'

'15 spirochaetes Leptospira interrogans serovar Lai 56601 ref'
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'213 bacillales E
xiguobacterium

 sibiricum
 255 15'

'415 bacteroidetes Solitalea canadensis DSM 3403'

'345 betaproteobacteria Nitro
somonas eutropha C91'

'363 alphaproteobacte
ria
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udensis
 H
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'469 gammaproteobacteria chromatiales Thioalkalivibrio K90mix'
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'359 bacteroidetes bacteroidia Paludibacter propionicigenes W
B4'

'484 chlam
ydiae W
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U
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'2
78

 la
ct

ob
ac

ill
al

es
 L

ac
to

ba
ci

llu
s 

fe
rm

en
tu

m
 IF

O
 3

95
6'

'1
45

 c
lo

st
rid

ia
 C

lo
st

rid
ia

le
s 

ge
no

m
os

p 
B

VA
B

3 
U

P
II9

 5
'

'142 betaproteobacteria Chromobacterium violaceum ATCC 12472'

'9 elusimicrobia Elusimicrobium minutum Pei191 ref'
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'388 bacteroidetes Psychroflexus torquis ATCC 700755'

'390 betaproteobacteria Ralstonia solanacearum PSI07'

'216 thermotogae Fervidobacterium nodosum Rt17 B1'

'257 alphaproteobacte
ria

 H
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ia baltic

a ATCC 49814'
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ollicutes M
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C
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G
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'424 spirochaetes Spirochaeta smaragdinae DSM 11293'

'240 gammaproteobacteria Haemophilus ducreyi 35000HP'

'217 fibrobacteres Fibrobacter succinogenes S
85'
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'337 delta epsilon N
autilia profundicola A
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'442 cyanobacteria S
ynechocystis P

C
C

 6803'

'400 bacteroidetes R
obiginitalea biform

ata H
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C
2501'

'255 chloroflexi Herpetosiphon aurantiacus DSM 785'
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'378 bacteroidetes bacteroidia Porphyromonas gingivalis W
83'
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'25 nitrospirae T
herm
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stonii D

S
M

 11347 ref'

'347 actinobacteria actinobacteridae Nocardiopsis dassonvillei DSM 43111'

'170 cyanobacteria C
yanothece P

C
C
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'375 betaproteobacteria Polaromonas naphthalenivorans CJ2'
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'268 gammaproteobacteria oceanospirillales Kangiella koreensis DSM 16069'

'124 bacteroidetes Capnocytophaga ochracea DSM
 7271'

'205 bacteroidetes Emticicia oligotrophica DSM 17448'

'264 actinobacteria actinobacteridae Intrasporangium calvum DSM 43043'

'175 chloroflexi Dehalococcoides ethenogenes 195'

'387 gammaproteobacteria Psychrobacter cryohalolentis K5'
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'67 actinobacteria coriobacteriales Atopobium parvulum DSM 20469'
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'380 cyanobacteria Prochlorococcus m
arinus M

IT 9515'

'2 synergistetes synergistia Aminobacterium colombiense DSM 12261 ref'

'96 delta epsilon cam
pylobacterales C
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'42 gammaproteobacteria Aeromonas salmonicida A449'

'436 cyanobacteria S
ynechococcus C

C
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'30 cyanobacteria A
caryochloris m

arina M
B

IC
11017'
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'257 alphaproteobacteria Hirschia baltica ATCC 49814'

'239 alphaproteobacte
ria
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loeobacter violaceus P
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'89 gammaproteobacteria Buchnera aphidicola Bp Baizongia pistaciae '
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'384 chlorobi Prosthecochloris aestuarii DSM 271'

'127 alphaproteobacteria Caulobacter segnis ATCC 21756'

'172 bacteroidetes Cytophaga hutchinsonii ATCC 33406'

'140 chloroflexi C
hloroflexus aggregans D
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 9485'

'126 actinobacteria actinobacteridae Catenulispora acidiphila DSM 44928'

'240 gammaproteobacteria Haemophilus ducreyi 35000HP'
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'490 gammaproteobacteria xanthomonadales Xylella fastidiosa M23'

'408 actinobacteria actinobacteridae Salinispora tropica CNB 440'
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'391 alphaproteobacteria Rhizobium etli C
IAT 652'

'168 actinobacteria coriobacteriales Cryptobacterium curtum DSM 15641'

'5 chlorobi Chlorobium phaeovibrioides DSM 265 ref'

'141 chlorobi Chloroherpeton thalassium ATCC 35110'
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'299 bacteroidetes M
arivirga tractuosa DSM
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'300 deinococcus thermus Meiothermus ruber DSM 1279'

'311 actinobacteria actinobacteridae Microbacterium testaceum StLB037'

'395 alphaproteobacteria Rhodopseudomonas palustris
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'211 clostridia Eubacterium rectale ATCC 33656'
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'348 deinococcus thermus Oceanithermus profundus DSM 14977'

'438 cyanobacteria S
ynechococcus JA 3 3A

b'

'401 actinobacteria actinobacteridae Rothia dentocariosa ATCC 17931'

'207 gammaproteobacteria Escherichia coli K 12 substr DH10B'
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'20 chloroflexi R
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'361 alphaproteobacteria Paracoccus denitrif
icans PD1222'
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'469 gammaproteobacteria chromatiales Thioalkalivibrio K90mix'

'297 deinococcus thermus Marinithermus hydrothermalis DSM 14884'
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'91 gammaproteobacteria Buchnera aphidicola Sg Schizaphis graminum '

'273 actinobacteria actinobacteridae Kribbella flavida DSM 17836'

'317 actinobacteria actinobacteridae Mycobacterium leprae Br4923'
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'158 gammaproteobacteria Colwellia psychrerythraea 34H'

'306 betaproteobacteria Methylobacillus flagellatus KT'

'447 betaproteobacteria Taylorella equigenitalis MCE9'

'18 cyanobacteria P
rochlorococcus m

arinus C
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'338 betaproteobacteria Neisseria meningitidis MC58'
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'310 betaproteobacteria Methylotenera 301'

'376 betaproteobacteria Polynucleobacter necessarius STIR1'

'471 gammaproteobacteria Thiomicrospira crunogena XCL 2'

'364 bacteroidetes P
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'136 chlorobi Chlorobaculum parvum NCIB 8327'

'451 synergistetes synergistia Therm
anaerovibrio acidam

inovorans DSM
 6589'
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'16 alphaproteobacteria Magnetococcus MC 1 ref'
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'75 bacteroidetes bacteroidia B
acteroides salanitronis D
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'155 clostrid
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'268 gammaproteobacteria oceanospirillales Kangiella koreensis DSM 16069'
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a linguale D
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'489 actinobacteria actinobacteridae Xylanimonas cellulosilytica DSM 15894'
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'222 bacteroidetes Flexibacter litoralis DSM
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'460 actinobacteria actinobacteridae Thermomonospora curvata DSM 43183'
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'480 deinococcus thermus Truepera radiovictrix DSM 17093'
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'248 gammaproteobacteria chromatiales Halothiobacillus neapolitanus c2'
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'9
6 

de
lta

 e
ps

ilo
n 

ca
m

py
lo

ba
ct

er
al

es
 C

am
py

lo
b

ac
te

r 
co

nc
is

us
 1

38
26

'

'3
67

 d
el

ta
pr

ot
eo

ba
ct

er
ia

 P
el

ob
ac

te
r p

ro
pi

on
ic

us
 D

S
M

 2
37

9'

'212 clostrid
ia Eubacterium siraeum'

'2
90

 la
ct

ob
ac

illa
le

s 
Le

uc
on

os
to

c 
ci

tre
um

 K
M

20
'

'50 gammaproteobacteria chromatiales Allochromatium vinosum DSM 180'

'138 chlorobi Chlorobium limicola DSM 245'
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'244 bacteroidetes H
aliscom

enobacter hydrossis D
SM

 1100'

'27 gammaproteobacteria chromatiales Thioalkalivibrio sulfidophilus HL EbGr7 ref'

'269 alphaproteobacteria Ketogulonicigenium vulgare Y25'

'386 gammaproteobacteria Pseudomonas syringae B728a'
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osynechococcus elongatus B
P

 1'

'374 planctom
ycetes P

lanctom
yces lim

nophilus D
S

M
 3776'
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'350 alphaproteobacteria Octadecabacter arcticus 238'
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'375 betaproteobacteria Polaromonas naphthalenivorans CJ2'
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'298 gammaproteobacteria oceanospirillales Marinomonas MWYL1'
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'0 actinobacteria acidimicrobidae Acidimicrobium ferrooxidans DSM 10331 ref'

'139 chlorobi Chlorobium phaeobacteroides BS1'
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'241 gammaproteobacteria oceanospirillales Hahella chejuensis KCTC 2396'
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'369 aquificae Persephonella marina EX H1'
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'144 actinobacteria actinobacteridae Clavibacter michiganensis sepedonicus'

'85 spirochaetes B
rachyspira m

urdochii D
S

M
 12563'

'426 bacteroidetes Spirosom
a linguale D

SM
 74'

'4
61

 c
lo

st
rid

ia
 th

er
m

oa
na

er
ob

ac
te

ra
le

s 
T

he
rm

os
ed

im
in

ib
ac

te
r 

oc
ea

ni
 D

S
M

 1
66

46
'

'43 verrucom
icrobia A

kkerm
ansia m

uciniphila A
T

C
C

 B
A

A
 835'

'4
33

 d
el

ta
 e

ps
ilo

n 
ca

m
p

yl
ob

ac
te

ra
le

s 
S

ul
fu

ro
sp

iri
llu

m
 d

el
ey

ia
nu

m
 D

S
M

 6
94

6'

'1
74

 d
ef

er
rib

ac
te

re
s 

D
ef

er
rib

ac
te

r 
de

su
lfu

ric
an

s 
S

S
M

1'

'2
06

 fi
rm

ic
ut

es
 E

ry
si

pe
lo

th
rix

 rh
us

io
pa

th
ia

e 
Fu

jis
aw

a'

'462 therm
otogae Therm
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'335 actinobacteria actinobacteridae Nakamurella multipartita DSM 44233'
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'393 alphaproteobacteria
 Rhodomicrobium vannielii A

TCC 17100'

'371 alphaproteobacteria Phenylobacterium zucineum HLK1'

'414 actinobacteria coriobacteriales Slackia heliotrinireducens DSM 20476'

'473 gammaproteobacteria Tolumonas auensis DSM 9187'
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'124 bacteroidetes C
apnocytophaga ochracea D
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'359 bacteroidetes bacteroidia P
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'308 alphaproteobacteria
 M

ethylocella silvestris
 BL2'

'163 actinobacteria actinobacteridae Corynebacterium kroppenstedtii DSM 44385'
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'417 chloroflexi S
phaerobacter therm

ophilus D
S

M
 20745'

'286 gammaproteobacteria Legionella longbeachae NSW150'

'40 bacteroidetes A
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'345 betaproteobacteria Nitrosomonas eutropha C91'

'356 bacteroidetes O
rnithobacterium

 rhinotracheale D
S

M
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'306 betaproteobacteria Methylobacillus flagellatus KT'
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'64 cyanobacteria A
rthrospira platensis N
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'285 bacteroidetes Leadbetterella byssophila DSM
 17132'

'389 gammaproteobacteria Psychromonas ingrahamii 37'

'470 betaproteobacteria Thiobacillus denitrificans ATCC 25259'

'3
67

 d
el

ta
pr

ot
eo

ba
ct

er
ia

 P
el

ob
ac

te
r p

ro
pi

on
ic

us
 D

S
M

 2
37

9'

'409 actinobacteria actinobacteridae Sanguibacter keddieii DSM 10542'

'91 gammaproteobacteria Buchnera aphidicola Sg Schizaphis graminum '

'88 gammaproteobacteria Buchnera aphidicola APS Acyrthosiphon pisum '
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'307 alphaproteobacteria
 M
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m extorquens AM1'

'137 chlorobi Chlorobium chlorochromatii CaD3'
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'391 alphaproteobacteria Rhizobium etli C
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'268 gammaproteobacteria oceanospirillales Kangiella koreensis DSM 16069'

'403 bacteroidetes R
unella slithyform

is D
SM

 19594'

'26 deinococcus thermus Thermus thermophilus HB8 ref'

'203 actinobacteria coriobacteriales Eggerthella lenta DSM 2243'

'50 gammaproteobacteria chromatiales Allochromatium vinosum DSM 180'
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'74 bacteroidetes bacteroidia B
acteroides helcogenes P

 36 108'

'9
7 

de
lta

 e
ps

ilo
n 

ca
m

py
lo

ba
ct

er
al

es
 C

am
py

lo
b

ac
te

r 
fe

tu
s 

82
 4

0'
'9

6 
de

lta
 e

ps
ilo

n 
ca

m
py

lo
ba

ct
er

al
es

 C
am

py
lo

b
ac

te
r 

co
nc

is
us

 1
38

26
'

'258 aquificae Hydrogenobacter thermophilus TK 6'

'430 actinobacteria actinobacteridae Streptosporangium roseum DSM 43021'

'265 planctom
ycetes Isosphaera pallida A
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'370 therm
otogae Petrotoga m

obilis SJ95'

'42 gammaproteobacteria Aeromonas salmonicida A449'

'483 gammaproteobacteria Vibrio cholerae IEC224'
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'38 actinobacteria actinobacteridae Acidothermus cellulolyticus 11B'

'57 aquificae Aquifex aeolicus VF5''178 deinococcus thermus Deinococcus peraridilitoris DSM 19664'

'387 gammaproteobacteria Psychrobacter cryohalolentis K5'

'4
35

 c
lo

st
rid

ia
 S

ym
bi

ob
ac

te
riu

m
 th

er
m

op
hi

lu
m

 IA
M

 1
48

63
'

'154 cl
ostr

idia C
lostr

idium perfri
ngens A
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'420 spirochaetes S
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'150 clostrid
ia Clostrid

ium cellulolyticum H10'

'451 synergistetes synergistia Therm
anaerovibrio acidam

inovorans DSM
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'261 alphaproteobacteria Hyphomonas neptunium ATCC 15444'
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'143 gammaproteobacteria oceanospirillales Chromohalobacter salexigens DSM 3043'
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'210 clostrid
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'53 chloroflexi anaerolineae Anaerolinea therm
ophila U
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I 1'

'142 betaproteobacteria Chromobacterium violaceum ATCC 12472'
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'385 gammaproteobacteria Pseudoalteromonas haloplanktis TAC125'

'471 gammaproteobacteria Thiomicrospira crunogena XCL 2'

'272 therm
otogae Kosm

otoga olearia TBF 19 5 1'

'442 cyanobacteria S
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'237 actinobacteria actinobacteridae Gordonia bronchialis DSM 43247'

'200 gammaproteobacteria Dichelobacter nodosus VCS1703A'
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'429 actinobacteria actinobacteridae Streptomyces coelicolor A3 2 '

'346 betaproteobacteria Nitrosospira multiformis ATCC 25196'

'87 alphaproteobacteria Brevundimonas subvibrioides ATCC 15264'

'209 clostridia Eubacterium eligens ATCC 27750'
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'337 delta epsilon N
autilia profundicola A
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'168 actinobacteria coriobacteriales Cryptobacterium curtum DSM 15641'
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'225 gammaproteobacteria Francisella tularensis WY96 3418'
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'271 actinobacteria actinobacteridae Kocuria rhizophila DC2201'

'141 chlorobi Chloroherpeton thalassium ATCC 35110'

'215 gammaproteobacteria Ferrimonas balearica DSM 9799'

'273 actinobacteria actinobacteridae Kribbella flavida DSM 17836'
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'92 betaproteobacteria Burkholderia cenocepacia AU 1054'
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'363 alphaproteobacteria Parvularcula bermudensis HTCC2503'

'493 gamma proteobacterium HdN1 name not found'
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'126 actinobacteria actinobacteridae Catenulispora acidiphila DSM 44928'

'378 bacteroidetes bacteroidia P
orphyrom

onas gingivalis W
83'

'0 actinobacteria acidimicrobidae Acidimicrobium ferrooxidans DSM 10331 ref'

'289 fusobacteria Lepto
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 b'

'138 chlorobi Chlorobium limicola DSM 245'

'472 betaproteobacteria Thiomonas intermedia K12'
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'66 alphaproteobacteria Asticcacaulis excentricus CB 48'
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'299 bacteroidetes M
arivirga tractuosa DSM
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'458 clostridia therm
oanaerobacterales Therm
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 14796'
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'456 aquificae Thermocrinis albus DSM 14484'

'460 actinobacteria actinobacteridae Thermomonospora curvata DSM 43183'

'376 betaproteobacteria Polynucleobacter necessarius STIR1'
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'166 gammaproteobacteria Coxiella burnetii Dugway 5J108 111'

'459 chloroflexi Therm
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'164 actinobacteria actinobacteridae Corynebacterium urealyticum DSM 7109'

'176 chloroflexi D
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 9'
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ibrobacter succinogenes S

85'

'382 actinobacteria actinobacteridae Propionibacterium acnes 266'
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'344 betaproteobacteria Nitrosomonas AL212'

'93 clostrid
ia Butyrivibrio proteoclasticus B316'

'390 betaproteobacteria Ralstonia solanacearum PSI07'

'175 chloroflexi D
ehalococcoides ethenogenes 195'

'274 actinobacteria actinobacteridae Kytococcus sedentarius DSM 20547'

'233 actinobacteria actinobacteridae Geodermatophilus obscurus DSM 43160'

'16 alphaproteobacteria Magnetococcus MC 1 ref'

'380 cyanobacteria P
rochlorococcus m

arinus M
IT 9515'

'11 B Gemmatimonas aurantiaca T 27 ref'

'395 alphaproteobacteria Rhodopseudomonas palustris
 BisB18'

'8 aquificae Desulfurobacterium thermolithotrophum DSM 11699 ref'
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'127 alphaproteobacteria Caulobacter segnis ATCC 21756'

'132 alphaproteobacteria Chelativorans BNC1'
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'84 actinobacteria actinobacteridae Brachybacterium faecium DSM 4810'
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'392 actinobacteria actinobacteridae Rhodococcus erythropolis CCM2595'
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'469 gammaproteobacteria chromatiales Thioalkalivibrio K90mix'

'226 actinobacteria actinobacteridae Frankia CcI3'

'162 actinobacteria coriobacteriales Coriobacterium glomerans PW2'

'15 spirochaetes Leptospira interrogans serovar Lai 56601 ref'
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'131 gammaproteobacteria Cellvibrio japonicus Ueda107'

'159 betaproteobacteria Comamonas testosteroni CNB 2'

'171 bacteroidetes Cyclobacterium
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'128 actinobacteria actinobacteridae Cellulomonas flavigena DSM 20109'
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'62 actinobacteria actinobacteridae Arthrobacter arilaitensis Re117'
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