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)
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g_
_K

in
eo

sp
ha

er
a

g_
_L

ut
ei

ba
ct

er
 (3

)

g__Bacillus_2 (16)

g__Reinekea

g__Mucinivorans

g__Chondrom
yces (2)

g__Atopostipes

p__Ca. Spechtbacteria (6)

g_
_P

an
no

ni
ba

ct
er

f__Ca. Methanoperedenaceae (2)

g__Insolitispirillum

g_
_M

et
hy

lo
ve

rs
at

ili
s 

(3
)

g__R
oseivivax (3)

g__M
inicystis

g__Tolumonas

g__Halalkalicoccus

g_
_P

ae
na

lc
al

ig
en

es

g__Thermosphaera

g__M
a

ricaulis

g__Nitrospina (7)

g__P
seudoruegeria

g__G
ordonibacter

g__Alloprevotella (2)

g_
_Y

on
gh

ap
ar

ki
a

f__Lewinellaceae (4)

g__Leisingera (3)

g__Fluorib
acte

r (5
)

p__Ca. Chisholmbacteria (4)

f__Halococcaceae (7)

g__Therm
orudis

g__Parabacteroides (5)

g__Salinimicrobium (3)

g__C
om

m
ensalibacter (2)

g_
_C

oh
ae

si
ba

ct
er

g_
_D

es
ul

fit
ib

ac
te

r
(2

)

g__Lace
ye

lla

g__Ca. Paceibacter

g__Arcticibacter (2)

g__Sediminibacter

g_
_A

ci
da

m
in

ob
ac

te
r

p__Ca. Fischerbacteria

g__P
ararhodospirillum

g_
_K

in
ge

lla
 (

5)

g__Nitratifractor

o__P
seudonocardiales_3 (3)

g__Ilum
atobacter (2)

g_
_K

er
st

er
si

a

g__Halanaeroarchaeum

f_
_C

hr
is

te
ns

en
el

la
ce

ae
 (4

)

g__T
he

rm
ob

ispora

g__Halobaculum

f_
_T

he
rm

oa
na

er
ob

ac
te

ra
le

s 
Fa

m
ily

 IV
. I

nc
er

ta
e 

S
ed

is

g_
_A

u
st

w
ic

ki
a

g__Catenovulum (4)

g__Am
inom

onas

f__Psychromonadaceae (6)

g__Loktanella (6)

g_
_S

ul
fo

ba
ci

llu
s

g_
_D

en
dr

os
po

ro
ba

ct
er

g_
_P

ro
m

ic
ro

m
on

os
po

ra

g__Photobacterium (13)

g_
_C

hi
tin

ily
tic

um
 (

2)

g_
_H

yd
ro

ge
nib

ac
illu

s

f_
_B

re
vi

ba
ct

er
ia

ce
ae

 (
7)

g_
_B

ei
je

rin
ck

ia
 (

2)

g__Ca. Nitrosocosmicus (2)

g_
_D

eh
al

ob
ac

te
r

g_
_C

ar
di

ob
ac

te
riu

m
 (2

)

p__Ca. Blackburnbacteria (7)

g__P
lanktothrix (4)

g__Y
uhushiella

g__Ca. Photodesmus (2)

g_
_I

nt
ra

sp
or

an
g

iu
m

 (
8

)

g_
_A

na
er

os
po

ro
ba

ct
er

g__Succinimonas

g__Terasakiella (2)

f_
_C

el
lu

lo
m

on
ad

ac
ea

e 
(1

4)

g_
_A

ce
tito

m
ac

ulu
m

g__Thiorh
odovib

rio

g__Halapricum

g__C
ribrihabitans

p__Ca. Berkelbacteria (8)

g_
_C

al
di

m
on

as

g__Fangia

g__P
onticoccus

g_
_S

ch
w

ar
tz

ia

g__Brenneria

g_
_C

rii
ba

ct
er

iu
m

f__H
apalosiphonaceae (10)

g__Haliscomenobacter

g_
_S

hu
ttle

wor
th

ia

g__Enterococcus_2 (7)

g_
_C

a.
 Te

nd
er

ia

g__Pseudozobellia

g__S
p

haerisporan
gium

g__Labilithrix

g_
_T

he
rm

os
yn

tr
op

ha

g_
_P

ro
te

in
ib

or
us

g_
_M

eg
am

on
as

 (
2)

g__Paenisporosarcina (4)

g__Streptobacillus (5)

g__Numidum

g__S
tackebrandtia

g__Caviibacter

g__S
alipiger

g__Cellulophaga (3)

g__B
ellilinea (9)

g__Granulicatella (2)

g__Thiolapillu
s

g_
_B

ar
iat

ric
us

g_
_N

itr
os

om
on

as
 (

20
)

g_
_H

al
or

ho
do

sp
ira

p__Ca. CPR2 (7)

g__Haloarchaeobius

g_
_L

ar
ib

ac
te

r

g__Xanthomarina

g__Shimwellia

g__Ca. Brocadia

g__Geoglobus (2)

g_
_H

ae
m

at
om

ic
ro

bi
um

g__N
odosilinea

g__Halopenitus

g__Vulca
nibacil

lus

o__Synechococcales_8 (2)

g__Chryseolinea

f__S
phingom

onadaceae_3 (13)

g__Yersinia (33)

g__Ca. Ishikawaella

g__Nissabacter

g_
_L

ut
ib

ac
ul

um

g_
_C

om
am

on
as

 (6
)

g__D
esulfohalobium

g__A
ctibacterium

 (2)

p__Ca. Woesearchaeota

g__Vulcanisaeta (14)

g__Paludibacter (4)

g__S
treptosporangium

 (2)

g__Flectobacillus

g__Chlorobaculum (2)

g__H
oyosella

o__N
akam

urellales (2)

g__Seonamhaeicola

g__P
acificim

onas

g__M
eganem

a

g_
_B

lau
tia

 (1
3)

g__Hyperthermus

g__Dolosicoccus

g__H
alodesulfovibrio (5)

g__N
eorickettsia (4)

g__Flagellimonas

g__Natronobacterium

g_
_P

se
ud

of
la

vo
ni

fra
ct

or

g__Planctopirus (2)

f__Kofleriaceae

p__Ca. Thorarchaeota (3)

g__Cyclobacterium (3)

g_
_N

ev
sk

ia
 (2

)

g_
_T

ha
ue

ra
 (

4)

g__H
am

adaea

o__Pseudomonadales_2 (4
4)

g_
_T

he
rm

om
on

as

g__P
seudopropionibacterium

g__Jannaschia (4)

g__Prevotella (80)

g__Glaciecola (6)

g_
_R

ud
ae

a

g__A
ctinosynnem

a

g__Ca. Mikella

g__Natribacillus
g__Methanococcus (5)

g__Leptonema (2)

o__P
elagibacterales (19)

p__Ca. Delongbacteria

g__S
edim

inim
onas

g__P
a

rvibacu
lum

g__Ca. Calescibacterium

g_
_P

ho
ce

a

p__Ca. Yonathbacteria (14)

p__Ca. Dadabacteria (2)

g__D
esulfocapsa

g_
_G

la
ci

ib
ac

te
r

g_
_S

to
m

at
ob

ac
ul

um

g__Amphrite
a (2)

g__Coxie
lla

 (5
)

g__T
herm

us (11)

p__A
rm

atim
onadetes (8)

f__Methermicoccaceae

g__Thermococcus_2 (13)

g__R
oseinatronobacter

g__Halobacterium (3)

g__S
him

ia (2)

g__Enhygrom
yxa

g_
_P

al
ud

ib
ac

te
riu

m

g__Psychroflexus (4)

g_
_L

ut
ei

pu
lv

er
at

us
 (

2)

c__Marine Group II (13)

o__A
rdenticatenales

g__Salinibacter

g__Saccharicrinis (4)

g__M
aritim

ibacter

g__M
agnetospirillum

 (4)

g__Acidilobus (5)

g_
_F

ou
rn

ie
re

lla

g__Ca. Iz
im

aplasm
a (2

)

o__S
neathiellales

g_
_S

ed
im

en
tib

ac
te

r

g__Franconibacter

o__Methanocellales (3)

p__Ca. Uhrbacteria (51)

g__C
ylindrosperm

um

g__Pseudosphingobacterium

g__Odoribacter (7)

g_
_D

er
m

at
op

h
ilu

s

g_
_P

se
ud

ac
id

ov
or

ax

f__Anaerom
yxobacteraceae (2)

g__C
yanobium

 (3)

g__Risu
ngbinella

g__A
rthrospira (8)

o__Chlamydiales (77)

g_
_R

om
bo

ut
si

a

g__Ulvibacter

g__H
irschia (2

)

g__Flavobacterium (36)

g_
_M

et
hy

lo
ca

ps
a 

(2
)

g__Pseudohaliea

g_
_P

ro
pi

on
iv

ib
rio

g__A
llokutzneria

g__Halorientalis

g__Maric
hro

matiu
m

g_
_S

ilv
im

on
as

p__Nitrospirae_2 (9)

g__Therm
odesulfobacterium

 (6)

g_
_M

et
hy

log
ae

a

g__D
actylococcopsis

g_
_B

eg
gia

to
a 

(2
)

g__Petrotoga (5)

g__Siphonobacter

g__S
edim

entitalea

g__Inquilinus

g_
_B

ifi
do

ba
ct

er
iu

m
 (

27
)

g__Halobellus

f_
_D

ef
lu

vii
ta

le
ac

ea
e

g__Persephonella (2)

g_
_P

ar
am

al
ed

iv
ib

ac
te

r

g__Sulfolobus_2 (28)

g__Sulfurovum (5)

g__Sm
ithella (5)

g_
_P

ae
na

rt
hr

ob
ac

te
r

g__Coprobacter

g_
_A

re
ni

m
on

as
 (5

)

g__S
ulfitobacter (10)

g__Syntrophus (2)

c__Kiritimatiellae

g__Therm
odesulforhabdus

g__Bacillus_3 (14)

g__Caldite
rri

co
la

g__Neptunomonas (5)

g__Natrialba (3)

g_
_C

lo
st

rid
iu

m
 (5

8)

g_
_L

eu
co

ba
ct

er
 (

8)

g__C
a. N

eoehrlichia

g__Natrinema (3)

g__Xenorhabdus (4)

g__Edwardsiella

g_
_M

et
hy

lo
ba

ct
er

iu
m

 (
14

)

g__A
lbidovulum

g__H
erpetosiphon (2)

g__Desulfurispirillum

p__C
a. W

O
R

-1 (26)

g__Aciduliprofundum (3)

g_
_J

an
ib

ac
te

r 
(2

)

o__S
ynechococcales_3 (8)

g__B
lastococcus (2)

g__Lebetimonas

g_
_A

fif
el

la

g__Hydrobacter

g_
_M

e
th

yl
oc

ea
ni

ba
ct

er

g__Gimesia

g__H
ellea

g__Spongiibacter (2
)

g__O
ceanicaulis (3

)

g_
_A

ce
tiv

ib
rio

g__K
itasatospora

(11)

g_
_C

he
la

tiv
or

an
s 

(2
)

g__Bacteriovorax (5)

g__Ca. Regiella

g__Ca. Altiarchaeum

g__S
alinispora (2)

g__Ca. Amoebophilus

g__Bacillus_4 (11)

p__Ca. Magasanikbacteria (46)

g_
_P

ro
te

oc
at

el
la

g_
_S

ul
fu

rit
al

ea

g_
_L

ab
re

nz
ia

 (
4)

g__A
cidim

icrobium
 (3)

g_
_K

ai
st

ia
 (

2)

o__Ca. Peribacterales (5)

g__Fontib
acil

lus

g__Caldisphaera

g__P
seudopelagicola

g_
_C

he
la

to
co

cc
us

g_
_C

a.
 G

lo
m

er
ib

ac
te

r

g__Brochothrix (2
)

g_
_M

ic
ro

te
rr

ic
ol

a

g__Hydrogenimonas

g_
_C

hr
is

te
ns

en
el

la

g__C
oriobacterium

g__Tatumella

g_
_G

ar
dn

er
el

la
 (

5)

f__A
cidim

icrobiaceae_2 (7)

g__S
accharom

onospora (9)

f_
_S

ul
fu

ric
el

la
ce

ae

g_
_H

al
ar

se
na

tib
ac

te
r

g__D
esulfurom

usa

g__R
ob

iginitom
aculum

g__Dolosigranulum

g_
_C

a.
 S

ym
bi

ob
ac

te
r

g_
_B

itt
ar

el
la

g__Natronococcus (3)

g__Kosakonia

f__S
phingom

onadaceae_4 (8)

g__Therm
osulfurim

onas

g_
_C

lo
st

rid
io

id
es

 (3
)

g_
_C

at
on

el
la

g__Runella (3)

g__Elizabethkingia

g__Mariniphaga

p__Ca. Brennerbacteria

f__C
atenulisporaceae

g_
_P

h
yc

ic
oc

cu
s 

(3
)

g__Rouxiella

g__A
literella

g__Parafilimonas

g__Gallibacterium (10)

c__T
herm

oleophilia (12)

g__T
hioclava (4)

g__Lascolabacillus

g__Ca. Babela

g__Arachidicoccus

o__Arc I group (8)

g__Methanoregula (2)

f__H
eliobacteriaceae

g__Methanoculleus (13)

f__Schleiferiaceae

g__Echinicola (2)

p__Ca. Ryanbacteria (11)

p__Ca. Edwardsbacteria

g_
_T

hi
oh

al
os

pi
ra

g_
_K

n
oe

lli
a

 (
6)

g__Rubeoparvu
lum

g__Sunxiuqinia

f_
_M

et
hy

lo
cy

st
ac

ea
e_

4 
(2

)

g_
_M

ar
in

ic
el

la

g__C
a. M

agnetom
orum

g__Aquibacillus

g__Nosocomiicoccus

g__D
esulfurivibrio

g__Blattabacterium (8)

g__Aggregatibacter (2)

g__Am
iniphilus

g__Oleibacter

c__Ca. Lam
bdaproteobacteria

g__Pyrinom
onas

g__D
esulfosarcina (11)

g__Marinomonas (7)

g__O
rientia (9)

g__Terrimicrobium

g_
_T

um
eb

ac
illu

s

g__Desulfurella

g_
_I

gn
at

zs
ch

in
er

ia

g__Ruminobacter (2
)

g__Escherichia (8)

g__Therm
otoga (11)

o_
_T

hio
tri

ch
ale

s_
4 

(7
)

g_
_H

yd
ro

ca
rb

on
ip

ha
ga

g__P
aenirhodobacter

g__R
oseibacterium

o__Desulfurococcales_3 (3)

g__Alka
nindiges

g__Ca. Methanoplasma

g_
_H

yd
ro

ge
no

ph
ag

a 
(2

)

g_
_P

ar
as

ut
te

re
lla

 (2
)

g__Hyunsoonleella

g_
_P

ar
vi

m
on

as

o__H
olosporales_2 (2)

g_
_E

cto
th

ior
ho

do
sp

ira
 (2

)

g__T
halassobius (2)

g__Halogeometricum (2)

g__Ca. Kryptonium (16)

g_
_H

es
pe

llia

g__D
esulfonatronospira

g__Haloquadratum (5)

g__Arsenicibacter

p__Ca. Collierbacteria (34)

g__D
esulfom

icrobium
 (2)

c__Methanopyri

g__Sporocytophaga

f__C
ham

aesiphonaceae

g_
_S

ar
cin

a

g__Ca. Hoaglandella

o__C
a. O

bscuribacterales

g__R
oseicitreum

g__Luteococcus

g__Pricia

f__Bdellovibrionaceae (13)

g__Kro
ppenste

dtia

g_
_B

ra
ck

ie
lla

g_
_P

se
ud

og
ul

be
nk

ia
ni

a

g_
_A

ct
in

om
yc

es
 (

8)

g__Borreliella (25)

g__Ach
oleplasm

a (5
)

o__G
loeoem

argaritales

g__G
luconacetobacter

g__Ornithobacterium

g__M
agnetospira

g__A
cidom

onas

f__Methanosaetaceae (8)

g__Paludisphaera

g__Balneatrix

g__D
esulfobacula (6)

g__Listeria
 (2

1)

g__Anthococcus

g_
_T

he
rm

os
in

us

g__Prosthecochloris

g_
_U

rm
ite

lla

g__D
esulfovibrio_4 (2)

g__P
lanobisp

ora

f__Lentimicrobiaceae

g__Spongiibacterium

g_
_A

ro
m

at
ol

eu
m

g__Ca. Xiphinematobacter

g_
_Y

an
ie

lla

g_
_B

ut
yr

ic
ic

oc
cu

s 
(4

)

f__S
phingom

onadaceae_1 (32)

g__Cnuella

g__Atopococcus

f__Picrophilaceae

g__Marin
inema

g_
_K

yt
oc

o
cc

us

p__Ca. Terrybacteria (8)

g_
_N

es
io

to
ba

ct
er

 (
2)

g__Dokdonia (2)

g__M
yxosarcina

g__Proteus

g_
_R

al
st

on
ia

 (4
)

g__Blastopirellula

g__Phaeodactylibacter

g__Therm
oacti

nomyc
es (

4)

g__Rubritalea (2)

g__Ca. Moranella

p__Ca. Hyd24-12

g__C
itreicella (4)

g__Catenibacte
riu

m (2
)

g__Spirochaeta (10)

g_
_A

na
er

os
tip

es
 (4

)

g__S
phingorhabdus

g_
_R

ho
da

no
ba

ct
er

 (5
)

g__Nitratiruptor

g__Methanosarcina (51)

g__Erysipelatoclostrid
ium_1 (1

3)

g__Halovivax

g__D
esulfoluna

o__A
ctinopolysporales (3)

g__Methanolacinia (2)

g__Halogranum

g__O
ceaniovalibus

g__Hydrogenobaculum

p__Ca. Pacebacteria (18)

g__Moraxe
lla

_1 (5
0)

g_
_A

qu
isa

lim
on

as

g_
_A

na
er

os
po

ro
m

us
a

g__Cytophaga (2)

g__Weeksella

g__Neochlamydia

f__M
ycobacteriaceae (61)

f__D
ietziaceae (3)

g__M
arinovum

g_
_H

er
bi

co
ni

ux

g__H
erbidosp

ora

g__R
oseospirillum

g__Pyrobaculum (8)

g_
_F

us
ib

ac
te

r

g_
_P

se
ud

ox
an

th
ob

ac
te

r

g__R
hodobacter_2 (3)

g_
_B

ar
to

ne
lla

 (
60

)

g__Ca. Kuenenia

g__Methanothermococcus (2)

o__Bacilla
les_6 (9

)

g__O
ceanitherm

us

g__Libanicoccus

g_
_T

hio
alk

ali
vib

rio
 (8

)

g_
_P

se
ud

ox
an

th
om

on
as

 (3
)

g__Desu
lfu

rib
acil

lus

g__Ignisphaera

g__Jeotgalicoccus (4
)

g__Tuberibacillus

g_
_I

nt
es

tin
im

on
as

 (2
)

g__Archaeoglobus_2 (7)

g__Treponema (32)

f_
_C

at
ab

ac
te

ria
ce

ae

g_
_N

ei
ss

er
ia

 (
13

)

g__S
cytonem

a (4)

g__M
aribius

f__Fortieaceae

o__F
rankiales (8)

g__Diplosphaera

g__Dielm
a

g__M
esotoga

g__Virgibacillus (5)

g__Solobacteriu
m (4

)

g_
_D

ic
he

lo
ba

ct
er

g_
_T

hio
th

rix
 (5

)

g_
_B

or
de

te
lla

 (6
)

g_
_A

qu
ab

ac
te

riu
m

 (2
)

g_
_F

la
vi

fle
xu

s

g__Buttiauxella

g_
_P

ol
ar

om
on

as
 (3

)

f__A
ctinosp

icaceae

g__T
halassobium

o__Victivallales

g_
_M

et
hy

lo
ba

ci
llu

s 
(2

)

g_
_A

na
er

oc
oc

cu
s 

(9
)

g_
_C

a.
 A

rth
ro

m
itu

s 
(1

2)

g_
_V

ei
llo

ne
lla

 (
8)

g__R
hodovibrio

g__Eisenibacter

g__Thermococcus_1 (15)

g_
_R

en
ib

ac
te

riu
m

g__Prevotellamassilia

g__H
en

riciella

g__K
am

ptonem
a (2)

g_
_A

na
er

of
us

tis

g_
_C

ur
to

ba
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