
Excavata
Skp1_POZ zf-RING_LisH

VHL

Figure S1A

2

Bilateria

Choanoflagellata

Filasterea

Ichthyosporea

Other Fungi

Apusozoa

Amoebozoa

Embryophyta

Chlorophyta

Rhodophyta

Haptophyta

Cryptophyta

Heterokonta

Alveolata

Rhizaria

Cnidaria

Placozoa

Ctenophora

Porifera

Glaucophyta

Microsporidia

IR1-M

IR1-M
DUF862 VHL

VHL zf-Nse

Sina VHL
zf-Nse

UFC1
Ufm1 VHL

VHL zf-Miz 
zf-RING_LisH

VHL

Sina zf-Miz

Sina zf-Miz
Peptidase_C65

Sina VHL
zf-Miz

Sina

Peptidase_C65
zf-Miz

DUF862
zf-RING_2

BTB RINGv Sina
zf-C3HC4_3

Cullin
HECT
IBR
Josephin
OTU
U-box

2
UCH
Peptidase_C78
zf-RING_LisH
zf-RING_2
zf-C3HC4_2
zf-C3HC4_3

zf-C3HC4_3

WLM
Cullin HECT IBR 
Ubiquitin U-box 

UCH zf-C3HC4_3

SOCS_box

DUF862
U-box

BTB
Cullin
DUF862
F-box
IBR
JAB
OTU
Peptidase_C48
Rad60-SLD
RINGv

3
Ubiquitin
U-box
UBA_e1_thiolCys
UCH
UQ_con
zf-C3HC4
zf-C3HC4_2
zf-C3HC4_3
zf-rbx1
zf-RING_2

3

1

Vi
rid

ip
la

nt
ae

A
rc

ha
ep

la
st

id
a

D
ia

ph
or

at
ic

ke
s

S
A

R
Fu

ng
i

M
et

az
oa

H
ol

oz
oa

U
ni

ko
nt

a/
A

m
or

ph
ea

F-box DUF2042 Sina zf-Miz
Peptidase_C65 UFC1 Ufm1 

F

IR1-M
WLMBTB

DUF2042
DCAF
FANCL_C
F-box
IBR

IR1-M
Josephin
MMS1_N
Peptidase_C12
Peptidase_C48
Peptidase_C78

zf-Miz
Sina
Skp1_POZ
WLM

1 IR1-M

Sina VHL

VHL zf-Miz

Sina

Gain
Loss

Enrichment
Depletion

Cbl

Cbl-like

VHL

DUF2042 FANCL_C Sina
VHL Peptidase_C65 zf-Miz

Bilateria

Choanoflagellata

Filasterea

Ichthyosporea

Other Fungi

Apusozoa

Amoebozoa

Embryophyta

Chlorophyta

Rhodophyta

Excavata

Haptophyta

Cryptophyta

Heterokonta

Alveolata

Rhizaria

Cnidaria

Placozoa

Ctenophora

Porifera

Glaucophyta

Microsporidia

DUF862 VHL

VHL zf-Nse

zf-Nse

UFC1
Ufm1

zf-RING_LisH

 zf-Miz

zf-Miz
Peptidase_C65

zf-Miz

Peptidase_C65
zf-Miz

SOCS_box

Vi
rid

ip
la

nt
ae

A
rc

ha
ep

la
st

id
a

B
ik

on
ta

S
A

R
Fu

ng
i

M
et

az
oa

H
ol

oz
oa

A
m

or
ph

ea
/U

ni
ko

nt
a

DUF2042  zf-Miz
Peptidase_C65 UFC1 Ufm1 

DUF2042 FANCL_C
Peptidase_C65 zf-Miz

IR1-M

WLM

Figure S1B

Gain
Loss

Cbl

Cbl-like

Sina

Sina

Sina

Sina

Sina

Sina

IR1-M

VHL

VHL

VHL

VHL

zf-MIZ

zf-MIZ

Sina

Figure S1C

Bilateria

Choanoflagellata

Filasterea

Ichthyosporea

Other Fungi

Apusozoa

Amoebozoa

Embryophyta

Chlorophyta

Rhodophyta

Excavata

Haptophyta

Cryptophyta

Heterokonta

Alveolata

Rhizaria

Cnidaria

Placozoa

Ctenophora

Porifera

Glaucophyta

Microsporidia

DUF862 VHL

VHL zf-Nse

zf-Nse

UFC1
Ufm1

 zf-Miz 
zf-RING_LisH

Sina zf-Miz
Peptidase_C65

VHL

Peptidase_C65
zf-Miz

SOCS_box

1

Vi
rid

ip
la

nt
ae

A
rc

ha
ep

la
st

id
a

D
ia

ph
or

at
ic

ke
s

S
A

R
Fu

ng
i

M
et

az
oa

H
ol

oz
oa

U
ni

ko
nt

a/
A

m
or

ph
ea

DUF2042 zf-Miz
Peptidase_C65 UFC1 Ufm1 

DUF2042 FANCL_C Sina
Peptidase_C65 zf-Miz

WLMBTB
DUF2042
DCAF
FANCL_C
F-box
IBR

IR1-M
Josephin
MMS1_N
Peptidase_C12
Peptidase_C48
Peptidase_C78

zf-Miz
Sina
Skp1_POZ
WLM

1

Sina

Gain
Loss

Cbl

Cbl-like

IR1-M

IR1-M

Sina
VHL

Sina
VHL

Sina

Sina

Sina

Sina

 zf-MizVHL

VHL

 zf-Miz

 zf-Miz

BTB
DUF2042
DCAF
FANCL_C
F-box
IBR

IR1-M
Josephin
MMS1_N
Peptidase_C12
Peptidase_C48
Peptidase_C78

zf-Miz
Sina
Skp1_POZ
WLM

1

1

Figure S1D



Homo sapiens 
Ciona intestinalis 

Saccoglossus kowalevskii 
Drosophila melanogaster 

Caenorhabditis elegans 
Capitella teleta 
Lottia gigantea 

Nematostella vectensis 
Acropora digitifera 

Hydra magnipapillata 
Trichoplax adhaerens 

Mnemiopsis leidyi 
Oscarella carmela 

Amphimedon queenslandica 
Monosiga brevicollis 
Salpingoeca rosetta 

Capsaspora owczarzaki 
Ministeria vibrans 

Sphaeroforma arctica 
Creolimax fragrantissima 

Abeoforma whisleri 
Pirum gemmata 

Amoebidium parasiticum 
Corallochytrium limacisporum 
Schizosaccharomyces pombe 

Tuber melanosporum 
Neurospora crassa 

Saccharomyces cerevisiae 
Cryptococcus neoformans 

Coprinopsis cinerea 
Ustilago maydis 

Mortierella verticillata 
Phycomyces blakesleeanus 

Mucor circinelloides 
Rhizopus oryzae 

Allomyces macrogynus 
Batrachochytrium dendrobatidis 

Spizellomyces punctatus 
Encephalitozoon cuniculi 

Nematocida parisii 
Thecamonas trahens 

Dictyostelium discoideum 
Polysphondylium pallidum 

Enthamoeba histolytica 
Acanthamoeba castellanii 

Arabidopsis thaliana 
Mimulus guttatus 

Aquilegia coerulea 
Brachypodium distachyon 

Sorghum bicolor 
Selaginella moellendorffii 

Physcomitrella patens 
Chlamydomonas reindhardtii 

Volvox cartieri 
Chlorella variabilis 
Ostreococcus tauri 
Micromonas pusilla 

Cyanidioschyzon merolae 
Cyanophora paradoxa 
Ectocarpus siliculosus 

Nannochloropsis gaditana 
Aureococcus anophagefferens 

Phaeodactylum tricornutum 
Thalassiossira pseudonana 

Phytophthora infestans 
Toxoplasma gondii 

Plasmodium falciparum 
Paramecium tetraurelia 

Tetrahymena thermophila 
Perkinsus marinus 

Bigellowiella natans 
Emiliania huxleyi 

Guillardia theta 
Naegleria gruberi 

Trichomonas vaginalis 
Giardia lamblia 

Trypanosoma cruzi 
Leishmania major 

Metazoa

Unicellular
Holozoa

Fungi

Apusozoa

Amoebozoa

Embryophyta

Unicellular
Archaeplastida

Heterokonta

Alveolata

Rhizaria
Haptophyta
Cryptophyta

Excavata

0 400 800 1200 1600 

Ubiquitination 

SUMOylation 

Ufm1-ylation 

0% 2% 4% 6% 

Figure S2



0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

HECT 

U-box 

zf-C3HC4 

zf-C3HC4_2 

zf-C3HC4_3 

Sina 

zf-RING_2 

zf-RING_LisH 

RINGv 

FANCL_C 

IBR 

zf-rbx1 

Cullin 

Skp1_POZ 

MMS1_N 

F-box

VHL 

SOCS_box 

BTB 

DCAF

Metazoa

Unicellular
Holozoa

Fungi

Apusozoa

Amoebozoa

Embryophyta

Unicellular
Archaeplastida

Heterokonta

Alveolata

Rhizaria
Haptophyta
Cryptophyta

Excavata

0
 

4
0

0
 

8
0

0
 

1
2

0
0

 

Figure S3

Homo sapiens 
Ciona intestinalis 

Saccoglossus kowalevskii 
Drosophila melanogaster 

Caenorhabditis elegans 
Capitella teleta 
Lottia gigantea 

Nematostella vectensis 
Acropora digitifera 

Hydra magnipapillata 
Trichoplax adhaerens 

Mnemiopsis leidyi 
Oscarella carmela 

Amphimedon queenslandica 
Monosiga brevicollis 
Salpingoeca rosetta 

Capsaspora owczarzaki 
Ministeria vibrans 

Sphaeroforma arctica 
Creolimax fragrantissima 

Abeoforma whisleri 
Pirum gemmata 

Amoebidium parasiticum 
Corallochytrium limacisporum 
Schizosaccharomyces pombe 

Tuber melanosporum 
Neurospora crassa 

Saccharomyces cerevisiae 
Cryptococcus neoformans 

Coprinopsis cinerea 
Ustilago maydis 

Mortierella verticillata 
Phycomyces blakesleeanus 

Mucor circinelloides 
Rhizopus oryzae 

Allomyces macrogynus 
Batrachochytrium dendrobatidis 

Spizellomyces punctatus 
Encephalitozoon cuniculi 

Nematocida parisii 
Thecamonas trahens 

Dictyostelium discoideum 
Polysphondylium pallidum 

Enthamoeba histolytica 
Acanthamoeba castellanii 

Arabidopsis thaliana 
Mimulus guttatus 

Aquilegia coerulea 
Brachypodium distachyon 

Sorghum bicolor 
Selaginella moellendorffii 

Physcomitrella patens 
Chlamydomonas reindhardtii 

Volvox cartieri 
Chlorella variabilis 
Ostreococcus tauri 
Micromonas pusilla 

Cyanidioschyzon merolae 
Cyanophora paradoxa 
Ectocarpus siliculosus 

Nannochloropsis gaditana 
Aureococcus anophagefferens 

Phaeodactylum tricornutum 
Thalassiossira pseudonana 

Phytophthora infestans 
Toxoplasma gondii 

Plasmodium falciparum 
Paramecium tetraurelia 

Tetrahymena thermophila 
Perkinsus marinus 

Bigellowiella natans 
Emiliania huxleyi 

Guillardia theta 
Naegleria gruberi 

Trichomonas vaginalis 
Giardia lamblia 

Trypanosoma cruzi 
Leishmania major 

*
*
*

*



DUF862

WLM

Peptidase_C48

IR1−M
zf−Nse
zf_MIZ

Rad60−SLD SUMO

0 10 20

0

Value

C
o
u
n
t

1
2
0
0

Figure S4

OTU

Peptidase_C65

JAB

Josephin

UCH/UCH_1

Peptidase_C12

DCAF

BTB

SOCS_box
VHL

F−box/F-box-like
DDB1/MMS1_N
Skp1_POZ
Cullin

zf−rbx1

IBR

FANCL_C
RINGv
zf−RING_LisH

zf−RING_2

Sina

zf−C3HC4_3
zf−C3HC4_2
zf−C3HC4

U−box

HECT

UQ_con

ThiF E1

E2

HECT E3

Canonical
single
RING E3s

CRL E3

DUBs

Peptidase_C78

DUF2042

UFC1

Ufm1 Ufm1

Ubiquitin

H
o
m

o
 s

a
p
ie

n
s
 

C
io

n
a
 i
n
te

s
ti
n
a
lis

 
S

a
c
c
o
g
lo

s
s
u
s
 k

o
w

a
le

v
s
k
ii 

D
ro

s
o
p
h
ila

 m
e
la

n
o
g

a
s
te

r 
C

a
e
n
o

rh
a

b
d
it
is

 e
le

g
a
n
s
 

C
a
p
it
e
lla

 t
e
le

ta
 

L
o
tt
ia

 g
ig

a
n
te

a
 

A
c
ro

p
o
ra

 d
ig

it
if
e
ra

 
H

y
d
ra

 m
a
g
n
ip

a
p
ill

a
ta

 
T

ri
c
h
o
p

la
x
 a

d
h
a

e
re

n
s
 

M
n

e
m

io
p
s
is

 l
e
id

y
i 

O
s
c
a
re

lla
 c

a
rm

e
la

 
A

m
p
h

im
e
d
o
n
 q

u
e
e
n
s
la

n
d
ic

a
 

M
o
n
o

s
ig

a
 b

re
v
ic

o
lli

s
 

S
a
lp

in
g
o
e
c
a
 r

o
s
e
tt
a
 

C
a
p
s
a
s
p
o

ra
 o

w
c
z
a

rz
a
k
i 

M
in

is
te

ri
a
 v

ib
ra

n
s
 

S
p
h
a
e

ro
fo

rm
a
 a

rc
ti
c
a
 

C
re

o
lim

a
x
 f

ra
g
ra

n
ti
s
s
im

a
 

A
b
e
o

fo
rm

a
 w

h
is

le
ri

 
P

ir
u
m

 g
e
m

m
a
ta

 
A

m
o
e
b
id

iu
m

 p
a

ra
s
it
ic

u
m

 
C

o
ra

llo
c
h
y
tr

iu
m

 l
im

a
c
is

p
o
ru

m
 

S
c
h
iz

o
s
a
c
c
h
a
ro

m
y
c
e
s
 p

o
m

b
e
 

T
u
b
e
r 

m
e
la

n
o
s
p

o
ru

m
 

N
e
u
ro

s
p
o
ra

 c
ra

s
s
a
 

S
a
c
c
h
a
ro

m
y
c
e
s
 c

e
re

v
is

ia
e
 

C
ry

p
to

c
o
c
c
u

s
 n

e
o
fo

rm
a
n
s
 

C
o
p
ri

n
o
p
s
is

 c
in

e
re

a
 

U
s
ti
la

g
o
 m

a
y
d
is

 
M

o
rt

ie
re

lla
 v

e
rt

ic
ill

a
ta

 
P

h
y
c
o
m

y
c
e
s
 b

la
k
e
s
le

e
a
n
u
s
 

M
u
c
o

r 
c
ir
c
in

e
llo

id
e
s
 

R
h

iz
o
p
u
s
 o

ry
z
a
e
 

A
llo

m
y
c
e

s
 m

a
c
ro

g
y
n
u
s
 

B
a
tr

a
c
h
o

c
h
y
tr

iu
m

 d
e
n
d

ro
b

a
ti
d
is

 
S

p
iz

e
llo

m
y
c
e
s
 p

u
n
c
ta

tu
s
 

E
n
c
e
p
h
a
lit

o
z
o
o
n
 c

u
n
ic

u
li 

N
e
m

a
to

c
id

a
 p

a
ri

s
ii 

T
h
e
c
a
m

o
n
a
s
 t

ra
h
e
n
s
 

D
ic

ty
o
s
te

liu
m

 d
is

c
o
id

e
u
m

 
P

o
ly

s
p
h
o
n
d

y
liu

m
 p

a
lli

d
u
m

 
E

n
th

a
m

o
e
b
a
 h

is
to

ly
ti
c
a
 

A
c
a
n
th

a
m

o
e
b
a
 c

a
s
te

lla
n
ii 

A
ra

b
id

o
p
s
is

 t
h
a

lia
n
a
 

M
im

u
lu

s
 g

u
tt
a
tu

s
 

A
q
u

ile
g
ia

 c
o
e

ru
le

a
 

B
ra

c
h
y
p
o
d
iu

m
 d

is
ta

c
h
y
o
n
 

S
o

rg
h
u
m

 b
ic

o
lo

r 

P
h
y
s
c
o

m
it
re

lla
 p

a
te

n
s
 

C
h
la

m
y
d
o
m

o
n

a
s
 r

e
in

d
h

a
rd

ti
i 

V
o
lv

o
x
 c

a
rt

ie
ri

 
C

h
lo

re
lla

 v
a
ri

a
b
ili

s
 

O
s
tr

e
o
c
o
c
c
u
s
 t
a
u
ri

 
M

ic
ro

m
o
n
a
s
 p

u
s
ill

a
 

C
y
a
n
id

io
s
c
h
y
z
o
n
 m

e
ro

la
e
 

C
y
a
n
o
p

h
o

ra
 p

a
ra

d
o
x
a
 

E
c
to

c
a
rp

u
s
 s

ili
c
u

lo
s
u
s
 

N
a

n
n
o
c
h
lo

ro
p
s
is

 g
a
d

it
a
n
a
 

P
h
a
e

o
d
a

c
ty

lu
m

 t
ri

c
o
rn

u
tu

m
 

T
h
a
la

s
s
io

s
s
ir
a
 p

s
e
u
d
o

n
a
n
a
 

P
h
y
to

p
h
th

o
ra

 i
n
fe

s
ta

n
s
 

T
o
x
o

p
la

s
m

a
 g

o
n
d
ii 

P
la

s
m

o
d

iu
m

 f
a
lc

ip
a
ru

m
 

P
a
ra

m
e
c
iu

m
 t
e
tr

a
u
re

lia
 

T
e

tr
a
h
y
m

e
n

a
 t
h
e
rm

o
p
h
ila

 
P

e
rk

in
s
u
s
 m

a
ri

n
u
s
 

B
ig

e
llo

w
ie

lla
 n

a
ta

n
s
 

E
m

ili
a
n
ia

 h
u
x
le

y
i 

G
u
ill

a
rd

ia
 t
h
e
ta

 
N

a
e
g
le

ri
a
 g

ru
b
e
ri

 
T

ri
c
h
o
m

o
n
a
s
 v

a
g
in

a
lis

 
G

ia
rd

ia
 l
a

m
b
lia

 
T

ry
p

a
n
o
s
o
m

a
 c

ru
z
i 

L
e
is

h
m

a
n
ia

 m
a
jo

r 

S
e

la
g
in

e
lla

 m
o
e
lle

n
d
o
rf

fi
i 

A
u
re

o
c
o
c
c
u
s
 a

n
o
p
h
a
g
e
ff

e
re

n
s
 

N
e
m

a
to

s
te

lla
 v

e
c
te

n
s
is

 

Metazoa
Unicellular
Holozoa Fungi A

p
u

s
o

z
o

a

Amoebozoa

Embryophyta

Unicellular
Archaeplastida

Heterokonta

Alveolata R
h

iz
a

ri
a

H
a

p
to

p
h

y
ta

C
ry

p
to

p
h

y
ta

Excavata

Single
RING-like
E3s



UQ_con  ThiF  UBA_e1_thiolCys

UBA  UQ_con  ThiF  UBA_e1_thiolCys  UBACT  UBA_e1_C  

ACT  UBA_e1_C  

ThiF  UBA_e1_C

ThiF  UBA_e1_thiolCys  UBA

ACT  UBA_e1_C  

UQ_con  ThiF  UBA_e1_thiolCys  UBACT  UBA_e1_C  

BTB  BACK  Kelch_1  Kelch_6  ThiF  

r

ACT  

ACT  UBA_e1_C  

ThiF  UBACT  UBA_e1_C  

ThiF  T

ThiF  UBA_e1_thiolCys  UBA_e1_C

ThiF  UBACT  UCH  

ThiF  UBACT  

ThiF  UBA

ThiF  UBA_e1_thiolCys  UBACT  Fr

ThiF  UBA_e1_thiolCys  UBACT  MoeZ_MoeB  

ThiF  UBA_e1_thiolCys

ThiF  UBA_e1_thiolCys  UBA

ThiF  UBA_e1_thiolCys  UBACT  

ThiF  UBA_e1_thiolCys  UBACT  UBA_e1_C  

ThiF

with thyolcysteine

Figure S5A – ThiF
H
o
m
o
 s
a
p
ie
n
s

C
io
n
a
 i
n
te
s
ti
n
a
lis

S
a
c
c
o
g
lo
s
s
u
s
 k
o
w
a
le
v
s
k
ii

D
ro
s
o
p
h
ila
 m
e
la
n
o
g
a
s
te
r

C
a
e
n
o
rh
a
b
d
it
is
 e
le
g
a
n
s

C
a
p
it
e
lla
 t
e
le
ta

L
o
tt
ia
 g
ig
a
n
te
a

N
e
m
a
to
s
te
lla
 v
e
c
te
n
s
is

A
c
ro
p
o
ra
 d
ig
it
if
e
ra

H
y
d
ra
 m
a
g
n
ip
a
p
ill
a
ta

T
ri
c
h
o
p
la
x
 a
d
h
a
e
re
n
s

M
n
e
m
io
p
s
is
 l
e
id
y
i

O
s
c
a
re
lla
 c
a
rm
e
la

A
m
p
h
im
e
d
o
n
 q
u
e
e
n
s
la
n
d
ic
a

M
o
n
o
s
ig
a
 b
re
v
ic
o
lli
s

S
a
lp
in
g
o
e
c
a
 r
o
s
e
tt
a

C
a
p
s
a
s
p
o
ra
 o
w
c
z
a
rz
a
k
i

M
in
is
te
ri
a
 v
ib
ra
n
s

S
p
h
a
e
ro
fo
rm
a
 a
rc
ti
c
a

C
re
o
lim
a
x
 f
ra
g
ra
n
ti
s
s
im
a

A
b
e
o
fo
rm
a
 w
h
is
le
ri

P
ir
u
m
 g
e
m
m
a
ta

A
m
o
e
b
id
iu
m
 p
a
ra
s
it
ic
u
m

C
o
ra
llo
c
h
y
tr
iu
m
 l
im
a
c
is
p
o
ru
m

C
ry
p
to
c
o
c
c
u
s
 n
e
o
fo
rm
a
n
s

C
o
p
ri
n
u
s
 c
in
e
re
u
s

U
s
ti
la
g
o
 m
a
y
d
is

M
o
rt
ie
re
lla
 v
e
rt
ic
ill
a
ta

P
h
y
c
o
m
y
c
e
s
 b
la
k
e
s
le
e
a
n
u
s

M
u
c
o
r 
c
ir
c
in
e
llo
id
e
s

R
h
iz
o
p
u
s
 o
ry
z
a
e

A
llo
m
y
c
e
s
 m
a
c
ro
g
y
n
u
s

B
a
tr
a
c
h
o
c
h
y
tr
iu
m
 d
e
n
d
ro
b
a
ti
d
is

S
p
iz
e
llo
m
y
c
e
s
 p
u
n
c
ta
tu
s

E
n
c
e
p
h
a
lit
o
z
o
o
n
 c
u
n
ic
u
li

N
e
m
a
to
c
id
a
 p
a
ri
s
ii

T
h
e
c
a
m
o
n
a
s
 t
ra
h
e
n
s

D
ic
ty
o
s
te
liu
m
 d
is
c
o
id
e
u
m

P
o
ly
s
p
h
o
n
d
y
liu
m
 p
a
lli
d
u
m

E
n
ta
m
o
e
b
a
 h
is
to
ly
ti
c
a

A
c
a
n
th
a
m
o
e
b
a
 c
a
s
te
lla
n
ii

A
ra
b
id
o
p
s
is
 t
h
a
lia
n
a

M
im
u
lu
s
 g
u
tt
a
tu
s

A
q
u
ile
g
ia
 c
o
e
ru
le
a

B
ra
c
h
y
p
o
d
iu
m
 d
is
ta
c
h
y
o
n

S
o
rg
h
u
m
 b
ic
o
lo
r

S
e
la
g
in
e
lla
 m
o
e
lle
n
d
o
rf
fi
i

P
h
y
s
c
o
m
it
re
lla
 p
a
te
n
s

C
h
la
m
y
d
o
m
o
n
a
s
 r
e
in
h
a
rd
ti
i

V
o
lv
o
x
 c
a
rt
ie
ri

C
h
lo
re
lla
 v
a
ri
a
b
ili
s

O
s
tr
e
o
c
o
c
c
u
s
 t
a
u
ri

M
ic
ro
m
o
n
a
s
 p
u
s
ill
a

C
y
a
n
id
io
s
c
h
y
z
io
n
 m
e
ro
la
e

C
y
a
n
o
p
h
o
ra
 p
a
ra
d
o
x
a

E
c
to
c
a
rp
u
s
 s
ili
c
u
lo
s
u
s

N
a
n
n
o
c
h
lo
ro
p
s
is
 g
a
d
it
a
n
a

A
u
re
o
c
o
c
c
u
s
 a
n
o
p
h
a
g
e
ff
e
re
n
s

P
h
a
e
o
d
a
c
ty
lu
m
 t
ri
c
o
rn
u
tu
m

T
h
a
la
s
s
io
s
s
ir
a
 p
s
e
u
d
o
n
a
n
a

P
h
y
to
p
h
to
ra
 i
n
fe
s
ta
n
s

T
o
x
o
p
la
s
m
a
 g
o
n
d
ii

P
la
s
m
o
d
iu
m
 f
a
lc
ip
a
ru
m

P
a
ra
m
e
c
iu
m
 t
e
tr
a
u
re
lia

T
e
tr
a
h
y
m
e
n
a
 t
h
e
rm
o
p
h
ila

P
e
rk
in
s
u
s
 m
a
ri
n
u
s

B
ig
e
lo
w
ie
lla
 n
a
ta
n
s

E
m
ili
a
n
ia
 h
u
x
le
y
i

G
u
ill
a
rd
ia
 t
h
e
ta

N
a
e
g
le
ri
a
 g
ru
b
e
ri

T
ri
c
h
o
m
o
n
a
s
 v
a
g
in
a
lis

G
ia
rd
ia
 l
a
m
b
lia

T
ry
p
a
n
o
s
o
m
a
 c
ru
z
i

L
e
is
h
m
a
n
ia
 m
a
jo
r

Metazoa Unicell Holozoa Fungi

Amoebozoa

Embryophyta

Unicell

Archaeplastida

HeterokontaAlveolata Excavata

S
a
c
c
h
a
ro
m
y
c
e
s
 c
e
re
v
is
ia
e

N
e
u
ro
s
p
o
ra
 c
ra
s
s
a

T
u
b
e
r 
m
e
la
n
o
s
p
o
ru
m

S
c
h
iz
o
s
a
c
c
h
a
ro
m
y
c
e
s
 p
o
m
b
e



UQ_con  UBA_3

UQ_con  UFD1  UBX

o ke

UQ_con  DUF4371

W

A

A

WD  UQ_con

K

A

A

ox

B T

UQ_con  SAM_1

o ke  UQ_con

UQ_con  UBA

UQ_con

H
o
m
o
 s
a
p
ie
n
s

C
io
n
a
 i
n
te
s
ti
n
a
lis

S
a
c
c
o
g
lo
s
s
u
s
 k
o
w
a
le
v
s
k
ii

D
ro
s
o
p
h
ila
 m
e
la
n
o
g
a
s
te
r

C
a
e
n
o
rh
a
b
d
it
is
 e
le
g
a
n
s

C
a
p
it
e
lla
 t
e
le
ta

L
o
tt
ia
 g
ig
a
n
te
a

N
e
m
a
to
s
te
lla
 v
e
c
te
n
s
is

A
c
ro
p
o
ra
 d
ig
it
if
e
ra

H
y
d
ra
 m
a
g
n
ip
a
p
ill
a
ta

T
ri
c
h
o
p
la
x
 a
d
h
a
e
re
n
s

M
n
e
m
io
p
s
is
 l
e
id
y
i

O
s
c
a
re
lla
 c
a
rm
e
la

A
m
p
h
im
e
d
o
n
 q
u
e
e
n
s
la
n
d
ic
a

M
o
n
o
s
ig
a
 b
re
v
ic
o
lli
s

S
a
lp
in
g
o
e
c
a
 r
o
s
e
tt
a

C
a
p
s
a
s
p
o
ra
 o
w
c
z
a
rz
a
k
i

M
in
is
te
ri
a
 v
ib
ra
n
s

S
p
h
a
e
ro
fo
rm
a
 a
rc
ti
c
a

C
re
o
lim
a
x
 f
ra
g
ra
n
ti
s
s
im
a

A
b
e
o
fo
rm
a
 w
h
is
le
ri

P
ir
u
m
 g
e
m
m
a
ta

A
m
o
e
b
id
iu
m
 p
a
ra
s
it
ic
u
m

C
o
ra
llo
c
h
y
tr
iu
m
 l
im
a
c
is
p
o
ru
m

C
ry
p
to
c
o
c
c
u
s
 n
e
o
fo
rm
a
n
s

C
o
p
ri
n
u
s
 c
in
e
re
u
s

U
s
ti
la
g
o
 m
a
y
d
is

M
o
rt
ie
re
lla
 v
e
rt
ic
ill
a
ta

P
h
y
c
o
m
y
c
e
s
 b
la
k
e
s
le
e
a
n
u
s

M
u
c
o
r 
c
ir
c
in
e
llo
id
e
s

R
h
iz
o
p
u
s
 o
ry
z
a
e

A
llo
m
y
c
e
s
 m
a
c
ro
g
y
n
u
s

B
a
tr
a
c
h
o
c
h
y
tr
iu
m
 d
e
n
d
ro
b
a
ti
d
is

S
p
iz
e
llo
m
y
c
e
s
 p
u
n
c
ta
tu
s

E
n
c
e
p
h
a
lit
o
z
o
o
n
 c
u
n
ic
u
li

N
e
m
a
to
c
id
a
 p
a
ri
s
ii

T
h
e
c
a
m
o
n
a
s
 t
ra
h
e
n
s

D
ic
ty
o
s
te
liu
m
 d
is
c
o
id
e
u
m

P
o
ly
s
p
h
o
n
d
y
liu
m
 p
a
lli
d
u
m

E
n
ta
m
o
e
b
a
 h
is
to
ly
ti
c
a

A
c
a
n
th
a
m
o
e
b
a
 c
a
s
te
lla
n
ii

A
ra
b
id
o
p
s
is
 t
h
a
lia
n
a

M
im
u
lu
s
 g
u
tt
a
tu
s

A
q
u
ile
g
ia
 c
o
e
ru
le
a

B
ra
c
h
y
p
o
d
iu
m
 d
is
ta
c
h
y
o
n

S
o
rg
h
u
m
 b
ic
o
lo
r

S
e
la
g
in
e
lla
 m
o
e
lle
n
d
o
rf
fi
i

P
h
y
s
c
o
m
it
re
lla
 p
a
te
n
s

C
h
la
m
y
d
o
m
o
n
a
s
 r
e
in
h
a
rd
ti
i

V
o
lv
o
x
 c
a
rt
ie
ri

C
h
lo
re
lla
 v
a
ri
a
b
ili
s

O
s
tr
e
o
c
o
c
c
u
s
 t
a
u
ri

M
ic
ro
m
o
n
a
s
 p
u
s
ill
a

C
y
a
n
id
io
s
c
h
y
z
io
n
 m
e
ro
la
e

C
y
a
n
o
p
h
o
ra
 p
a
ra
d
o
x
a

E
c
to
c
a
rp
u
s
 s
ili
c
u
lo
s
u
s

N
a
n
n
o
c
h
lo
ro
p
s
is
 g
a
d
it
a
n
a

A
u
re
o
c
o
c
c
u
s
 a
n
o
p
h
a
g
e
ff
e
re
n
s

P
h
a
e
o
d
a
c
ty
lu
m
 t
ri
c
o
rn
u
tu
m

T
h
a
la
s
s
io
s
s
ir
a
 p
s
e
u
d
o
n
a
n
a

P
h
y
to
p
h
to
ra
 i
n
fe
s
ta
n
s

T
o
x
o
p
la
s
m
a
 g
o
n
d
ii

P
la
s
m
o
d
iu
m
 f
a
lc
ip
a
ru
m

P
a
ra
m
e
c
iu
m
 t
e
tr
a
u
re
lia

T
e
tr
a
h
y
m
e
n
a
 t
h
e
rm
o
p
h
ila

P
e
rk
in
s
u
s
 m
a
ri
n
u
s

B
ig
e
lo
w
ie
lla
 n
a
ta
n
s

E
m
ili
a
n
ia
 h
u
x
le
y
i

G
u
ill
a
rd
ia
 t
h
e
ta

N
a
e
g
le
ri
a
 g
ru
b
e
ri

T
ri
c
h
o
m
o
n
a
s
 v
a
g
in
a
lis

G
ia
rd
ia
 l
a
m
b
lia

T
ry
p
a
n
o
s
o
m
a
 c
ru
z
i

L
e
is
h
m
a
n
ia
 m
a
jo
r

Metazoa Unicell Holozoa Fungi

Amoebozoa

Embryophyta

Unicell

Archaeplastida

HeterokontaAlveolata Excavata

S
a
c
c
h
a
ro
m
y
c
e
s
 c
e
re
v
is
ia
e

N
e
u
ro
s
p
o
ra
 c
ra
s
s
a

T
u
b
e
r 
m
e
la
n
o
s
p
o
ru
m

S
c
h
iz
o
s
a
c
c
h
a
ro
m
y
c
e
s
 p
o
m
b
e

Figure S5B – UQ_con



A

r

Figure S5C – HECT
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Figure S5O – F­box/F­box­like
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Figure S5P – SOCS_box

Probable ancestral SOCS_box type

(present in a choanoflagellate and sponges)



Kelch_3  Kelch_4  BTB
RCC1  BTB
BTB  BACK  Kelch_6  Kelch_1
BTB  Kelch_1
BTB  BACK  F5_F8_type_C
Ank_2  RCC1  BTB
Ras  BTB
BTB  BACK  Kelch_1  Kelch_6
BTB  BACK  PHR
BTB  BACK  Kelch_1
Ank_2  BTB
MATH  BTB
BTB  BACK
BTB

Rap_GAP  BTB  BACK
BTB  BACK  Kelch_4
MIF4G  BTB  Upf2
Exo_endo_phos  BTB  BACK  Kelch_1
C2  WW  HECT  BTB  BACK  Kelch_1
BTB  Thioredoxin
BTB  Pkinase
Ank  Ank_2  BTB  Pkinase
BTB  BACK  Kelch_1  Kelch_6  ThiF
BTB  BACK  Kelch_1  Peptidase_M8
Kelch_3  Kelch_4  Kelch_6  BTB
BTB  Ank_2  Ank  FYVE
MATH  BTB  EF_hand_5
HA2  BTB
BTB  BA
BTB  MATH

ATPase_H_N  BTB
Rap_GAP  BTB

Kelch_5  Kelch_1  Kelch_4  BTB

BTB  FLYWCH
BTB  GAGA
BTB  HTH_psq

BTB  Ank_2  FYVE
Kelch_3  Kelch_4  Kelch_1  Kelch_5  BTB

BTB  bZIP_1
BTB  BEN
BTB  BACK  Kelch_1  Kelch_3
BTB  BACK  Kelch_6  Kelch_1  Kelch_3

Ank  BTB
BTB  Ank  Ank_2

Ar
BTB  BACK  Kelch_3
BTB  DUF1916
BTB  BACK  Kelch_1  Kelch_2
Ank  Ank_2  BTB
Kelch_1  BTB

BACK  Kelch_1  BTB  Kelch_6  Kelch_3
BTB  EF_hand_4  EF_hand_6
BTB  BACK  Kelch_1  Kelch_4

BTB  BACK  Kelch_1  Kelch_4  Kelch_6
BTB  BACK  Kelch_6

BTB  BACK  Kelch_5

BTB  RVT_1  PAN_1
BTB  Kelch_6  Kelch_1
BTB  Kelch_6
BTB  Kelch_4  Kelch_1
BTB  BA
BTB  BACK  Kelch_4  Kelch_6
BTB  BACK  Kelch_4  Kelch_1  Kelch_6
BTB  BACK  Kelch_4  Kelch_1

BTB  MFS_1
BTB  BA
BTB  BACK  Kelch_3  Kelch_1
BTB  Ank_2  Ank
BTB  BACK  Jacalin

WW  BTB  BACK  Kelch_1

Figure S5Q – BTB

Most abundant architectures

BTB  DUF21
Kelch_3  Kelch_2  BTB
Kelch_5  Kelch_4  BTB
BTB  CAP_GLY

Ank_4  BTB
BTB  TPR_2  TPR_1
BTB  DUF3420  Ank_2  NPR1_like_C

BTB  TPR_2  TPR_11
Ar AT_2  BTB
ABC_tran  ABC_tran_2  BTB  BACK
BTB  DUF3420  Ank_5  NPR1_like_C
Ar AT_EZ  BTB
BTB  DUF3420  Ank_4  NPR1_like_C
BTB  TPR_1
Ar
BTB  DUF3420  Ank_2
Methyltransf_FA  BTB  BACK  F5_F8_type_C
BTB  Ank_2  NPR1_like_C

TAZ
BTB  NPH3

BTB  F5_F8_type_C
RCC1  RCC1_2  BTB
BTB  BACK  WD40
Kelch_4  Kelch_3  BTB
PH  BTB
BTB  Ank  Ank_2  FYVE
Kelch_3  Kelch_4  Kelch_1  BTB
Kelch_2  Kelch_4  BTB

Ank_2  Ank  BTB
ubiquitin  BTB
eIF3_p135  BTB  UQ_con

ox
o ke

R
RCC1  RCC1_2  BTB  VHP

ox  BTB  BACK

NHL  BTB
BTB  BACK  MATH
Kelch_3  BTB

RCC1_2  RCC1  BTB
BTB  BACK  SPRY
BTB  WD40
RWD  Kelch_4  BTB
Kelch_5  Kelch_4  Kelch_1  BTB

o ke  BTB
BTB  SPR ex1_LYR
BTB  Pentapeptide_4  TLD
BTB  GAF
BTB  BACK  Zn_clus
BTB  BACK  Gly_rich

Kelch_1  Kelch_4  BTB
ArfGap  BTB
BTB  Arf

BTB  SAP
SGL  NHL  BTB
SGL  BTB
NHL  Lactonase  BTB
BTB  SAP  BACK
BTB  BACK  DnaJ
BTB  BACK  NHL
Lactonase  BTB

SAP  BTB
PWWP  BTB

RCC1  BTB  BACK

NAD_binding_10  FYVE  BTB

0 10 20

0

Value

C
o
u
n
t 1
2
0
0

H
o
m
o
 s
a
p
ie
n
s

C
io
n
a
 i
n
te
s
ti
n
a
lis

S
a
c
c
o
g
lo
s
s
u
s
 k
o
w
a
le
v
s
k
ii

D
ro
s
o
p
h
ila
 m
e
la
n
o
g
a
s
te
r

C
a
e
n
o
rh
a
b
d
it
is
 e
le
g
a
n
s

C
a
p
it
e
lla
 t
e
le
ta

L
o
tt
ia
 g
ig
a
n
te
a

N
e
m
a
to
s
te
lla
 v
e
c
te
n
s
is

A
c
ro
p
o
ra
 d
ig
it
if
e
ra

H
y
d
ra
 m
a
g
n
ip
a
p
ill
a
ta

T
ri
c
h
o
p
la
x
 a
d
h
a
e
re
n
s

M
n
e
m
io
p
s
is
 l
e
id
y
i

O
s
c
a
re
lla
 c
a
rm
e
la

A
m
p
h
im
e
d
o
n
 q
u
e
e
n
s
la
n
d
ic
a

M
o
n
o
s
ig
a
 b
re
v
ic
o
lli
s

S
a
lp
in
g
o
e
c
a
 r
o
s
e
tt
a

C
a
p
s
a
s
p
o
ra
 o
w
c
z
a
rz
a
k
i

M
in
is
te
ri
a
 v
ib
ra
n
s

S
p
h
a
e
ro
fo
rm
a
 a
rc
ti
c
a

C
re
o
lim
a
x
 f
ra
g
ra
n
ti
s
s
im
a

A
b
e
o
fo
rm
a
 w
h
is
le
ri

P
ir
u
m
 g
e
m
m
a
ta

A
m
o
e
b
id
iu
m
 p
a
ra
s
it
ic
u
m

C
o
ra
llo
c
h
y
tr
iu
m
 l
im
a
c
is
p
o
ru
m

C
ry
p
to
c
o
c
c
u
s
 n
e
o
fo
rm
a
n
s

C
o
p
ri
n
u
s
 c
in
e
re
u
s

U
s
ti
la
g
o
 m
a
y
d
is

M
o
rt
ie
re
lla
 v
e
rt
ic
ill
a
ta

P
h
y
c
o
m
y
c
e
s
 b
la
k
e
s
le
e
a
n
u
s

M
u
c
o
r 
c
ir
c
in
e
llo
id
e
s

R
h
iz
o
p
u
s
 o
ry
z
a
e

A
llo
m
y
c
e
s
 m
a
c
ro
g
y
n
u
s

B
a
tr
a
c
h
o
c
h
y
tr
iu
m
 d
e
n
d
ro
b
a
ti
d
is

S
p
iz
e
llo
m
y
c
e
s
 p
u
n
c
ta
tu
s

E
n
c
e
p
h
a
lit
o
z
o
o
n
 c
u
n
ic
u
li

N
e
m
a
to
c
id
a
 p
a
ri
s
ii

T
h
e
c
a
m
o
n
a
s
 t
ra
h
e
n
s

D
ic
ty
o
s
te
liu
m
 d
is
c
o
id
e
u
m

P
o
ly
s
p
h
o
n
d
y
liu
m
 p
a
lli
d
u
m

E
n
ta
m
o
e
b
a
 h
is
to
ly
ti
c
a

A
c
a
n
th
a
m
o
e
b
a
 c
a
s
te
lla
n
ii

A
ra
b
id
o
p
s
is
 t
h
a
lia
n
a

M
im
u
lu
s
 g
u
tt
a
tu
s

A
q
u
ile
g
ia
 c
o
e
ru
le
a

B
ra
c
h
y
p
o
d
iu
m
 d
is
ta
c
h
y
o
n

S
o
rg
h
u
m
 b
ic
o
lo
r

S
e
la
g
in
e
lla
 m
o
e
lle
n
d
o
rf
fi
i

P
h
y
s
c
o
m
it
re
lla
 p
a
te
n
s

C
h
la
m
y
d
o
m
o
n
a
s
 r
e
in
h
a
rd
ti
i

V
o
lv
o
x
 c
a
rt
ie
ri

C
h
lo
re
lla
 v
a
ri
a
b
ili
s

O
s
tr
e
o
c
o
c
c
u
s
 t
a
u
ri

M
ic
ro
m
o
n
a
s
 p
u
s
ill
a

C
y
a
n
id
io
s
c
h
y
z
io
n
 m
e
ro
la
e

C
y
a
n
o
p
h
o
ra
 p
a
ra
d
o
x
a

E
c
to
c
a
rp
u
s
 s
ili
c
u
lo
s
u
s

N
a
n
n
o
c
h
lo
ro
p
s
is
 g
a
d
it
a
n
a

A
u
re
o
c
o
c
c
u
s
 a
n
o
p
h
a
g
e
ff
e
re
n
s

P
h
a
e
o
d
a
c
ty
lu
m
 t
ri
c
o
rn
u
tu
m

T
h
a
la
s
s
io
s
s
ir
a
 p
s
e
u
d
o
n
a
n
a

P
h
y
to
p
h
to
ra
 i
n
fe
s
ta
n
s

T
o
x
o
p
la
s
m
a
 g
o
n
d
ii

P
la
s
m
o
d
iu
m
 f
a
lc
ip
a
ru
m

P
a
ra
m
e
c
iu
m
 t
e
tr
a
u
re
lia

T
e
tr
a
h
y
m
e
n
a
 t
h
e
rm
o
p
h
ila

P
e
rk
in
s
u
s
 m
a
ri
n
u
s

B
ig
e
lo
w
ie
lla
 n
a
ta
n
s

E
m
ili
a
n
ia
 h
u
x
le
y
i

G
u
ill
a
rd
ia
 t
h
e
ta

N
a
e
g
le
ri
a
 g
ru
b
e
ri

T
ri
c
h
o
m
o
n
a
s
 v
a
g
in
a
lis

G
ia
rd
ia
 l
a
m
b
lia

T
ry
p
a
n
o
s
o
m
a
 c
ru
z
i

L
e
is
h
m
a
n
ia
 m
a
jo
r

Metazoa Unicell Holozoa Fungi

Amoebozoa

Embryophyta

Unicell

Archaeplastida

HeterokontaAlveolata Excavata

S
a
c
c
h
a
ro
m
y
c
e
s
 c
e
re
v
is
ia
e

N
e
u
ro
s
p
o
ra
 c
ra
s
s
a

T
u
b
e
r 
m
e
la
n
o
s
p
o
ru
m

S
c
h
iz
o
s
a
c
c
h
a
ro
m
y
c
e
s
 p
o
m
b
e

architectural diversifications

architectures

Acanthamoeba castellanii 

architectural expansion

Naegleria gruberii and 

Emiliania huxleyi

architectural expansions

Paneukaryotic architectures

(particularly abundant in
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C2  Peptidase_C65

P

Peptidase_C65 Most abundant architecture
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Land plant PIASs with PHD domain

0 10 20

0

Value

C
o
u
n
t 1
2
0
0

H
o
m
o
 s
a
p
ie
n
s

C
io
n
a
 i
n
te
s
ti
n
a
lis

S
a
c
c
o
g
lo
s
s
u
s
 k
o
w
a
le
v
s
k
ii

D
ro
s
o
p
h
ila
 m
e
la
n
o
g
a
s
te
r

C
a
e
n
o
rh
a
b
d
it
is
 e
le
g
a
n
s

C
a
p
it
e
lla
 t
e
le
ta

L
o
tt
ia
 g
ig
a
n
te
a

N
e
m
a
to
s
te
lla
 v
e
c
te
n
s
is

A
c
ro
p
o
ra
 d
ig
it
if
e
ra

H
y
d
ra
 m
a
g
n
ip
a
p
ill
a
ta

T
ri
c
h
o
p
la
x
 a
d
h
a
e
re
n
s

M
n
e
m
io
p
s
is
 l
e
id
y
i

O
s
c
a
re
lla
 c
a
rm
e
la

A
m
p
h
im
e
d
o
n
 q
u
e
e
n
s
la
n
d
ic
a

M
o
n
o
s
ig
a
 b
re
v
ic
o
lli
s

S
a
lp
in
g
o
e
c
a
 r
o
s
e
tt
a

C
a
p
s
a
s
p
o
ra
 o
w
c
z
a
rz
a
k
i

M
in
is
te
ri
a
 v
ib
ra
n
s

S
p
h
a
e
ro
fo
rm
a
 a
rc
ti
c
a

C
re
o
lim
a
x
 f
ra
g
ra
n
ti
s
s
im
a

A
b
e
o
fo
rm
a
 w
h
is
le
ri

P
ir
u
m
 g
e
m
m
a
ta

A
m
o
e
b
id
iu
m
 p
a
ra
s
it
ic
u
m

C
o
ra
llo
c
h
y
tr
iu
m
 l
im
a
c
is
p
o
ru
m

C
ry
p
to
c
o
c
c
u
s
 n
e
o
fo
rm
a
n
s

C
o
p
ri
n
u
s
 c
in
e
re
u
s

U
s
ti
la
g
o
 m
a
y
d
is

M
o
rt
ie
re
lla
 v
e
rt
ic
ill
a
ta

P
h
y
c
o
m
y
c
e
s
 b
la
k
e
s
le
e
a
n
u
s

M
u
c
o
r 
c
ir
c
in
e
llo
id
e
s

R
h
iz
o
p
u
s
 o
ry
z
a
e

A
llo
m
y
c
e
s
 m
a
c
ro
g
y
n
u
s

B
a
tr
a
c
h
o
c
h
y
tr
iu
m
 d
e
n
d
ro
b
a
ti
d
is

S
p
iz
e
llo
m
y
c
e
s
 p
u
n
c
ta
tu
s

E
n
c
e
p
h
a
lit
o
z
o
o
n
 c
u
n
ic
u
li

N
e
m
a
to
c
id
a
 p
a
ri
s
ii

T
h
e
c
a
m
o
n
a
s
 t
ra
h
e
n
s

D
ic
ty
o
s
te
liu
m
 d
is
c
o
id
e
u
m

P
o
ly
s
p
h
o
n
d
y
liu
m
 p
a
lli
d
u
m

E
n
ta
m
o
e
b
a
 h
is
to
ly
ti
c
a

A
c
a
n
th
a
m
o
e
b
a
 c
a
s
te
lla
n
ii

A
ra
b
id
o
p
s
is
 t
h
a
lia
n
a

M
im
u
lu
s
 g
u
tt
a
tu
s

A
q
u
ile
g
ia
 c
o
e
ru
le
a

B
ra
c
h
y
p
o
d
iu
m
 d
is
ta
c
h
y
o
n

S
o
rg
h
u
m
 b
ic
o
lo
r

S
e
la
g
in
e
lla
 m
o
e
lle
n
d
o
rf
fi
i

P
h
y
s
c
o
m
it
re
lla
 p
a
te
n
s

C
h
la
m
y
d
o
m
o
n
a
s
 r
e
in
h
a
rd
ti
i

V
o
lv
o
x
 c
a
rt
ie
ri

C
h
lo
re
lla
 v
a
ri
a
b
ili
s

O
s
tr
e
o
c
o
c
c
u
s
 t
a
u
ri

M
ic
ro
m
o
n
a
s
 p
u
s
ill
a

C
y
a
n
id
io
s
c
h
y
z
io
n
 m
e
ro
la
e

C
y
a
n
o
p
h
o
ra
 p
a
ra
d
o
x
a

E
c
to
c
a
rp
u
s
 s
ili
c
u
lo
s
u
s

N
a
n
n
o
c
h
lo
ro
p
s
is
 g
a
d
it
a
n
a

A
u
re
o
c
o
c
c
u
s
 a
n
o
p
h
a
g
e
ff
e
re
n
s

P
h
a
e
o
d
a
c
ty
lu
m
 t
ri
c
o
rn
u
tu
m

T
h
a
la
s
s
io
s
s
ir
a
 p
s
e
u
d
o
n
a
n
a

P
h
y
to
p
h
to
ra
 i
n
fe
s
ta
n
s

T
o
x
o
p
la
s
m
a
 g
o
n
d
ii

P
la
s
m
o
d
iu
m
 f
a
lc
ip
a
ru
m

P
a
ra
m
e
c
iu
m
 t
e
tr
a
u
re
lia

T
e
tr
a
h
y
m
e
n
a
 t
h
e
rm
o
p
h
ila

P
e
rk
in
s
u
s
 m
a
ri
n
u
s

B
ig
e
lo
w
ie
lla
 n
a
ta
n
s

E
m
ili
a
n
ia
 h
u
x
le
y
i

G
u
ill
a
rd
ia
 t
h
e
ta

N
a
e
g
le
ri
a
 g
ru
b
e
ri

T
ri
c
h
o
m
o
n
a
s
 v
a
g
in
a
lis

G
ia
rd
ia
 l
a
m
b
lia

T
ry
p
a
n
o
s
o
m
a
 c
ru
z
i

L
e
is
h
m
a
n
ia
 m
a
jo
r

Metazoa Unicell Holozoa Fungi

Amoebozoa

Embryophyta

Unicell

Archaeplastida

HeterokontaAlveolata Excavata

S
a
c
c
h
a
ro
m
y
c
e
s
 c
e
re
v
is
ia
e

N
e
u
ro
s
p
o
ra
 c
ra
s
s
a

T
u
b
e
r 
m
e
la
n
o
s
p
o
ru
m

S
c
h
iz
o
s
a
c
c
h
a
ro
m
y
c
e
s
 p
o
m
b
e

Figure S5W – zf­MIZ



D

rp19

r

H
o
m
o
 s
a
p
ie
n
s

C
io
n
a
 i
n
te
s
ti
n
a
lis

S
a
c
c
o
g
lo
s
s
u
s
 k
o
w
a
le
v
s
k
ii

D
ro
s
o
p
h
ila
 m
e
la
n
o
g
a
s
te
r

C
a
e
n
o
rh
a
b
d
it
is
 e
le
g
a
n
s

C
a
p
it
e
lla
 t
e
le
ta

L
o
tt
ia
 g
ig
a
n
te
a

N
e
m
a
to
s
te
lla
 v
e
c
te
n
s
is

A
c
ro
p
o
ra
 d
ig
it
if
e
ra

H
y
d
ra
 m
a
g
n
ip
a
p
ill
a
ta

T
ri
c
h
o
p
la
x
 a
d
h
a
e
re
n
s

M
n
e
m
io
p
s
is
 l
e
id
y
i

O
s
c
a
re
lla
 c
a
rm
e
la

A
m
p
h
im
e
d
o
n
 q
u
e
e
n
s
la
n
d
ic
a

M
o
n
o
s
ig
a
 b
re
v
ic
o
lli
s

S
a
lp
in
g
o
e
c
a
 r
o
s
e
tt
a

C
a
p
s
a
s
p
o
ra
 o
w
c
z
a
rz
a
k
i

M
in
is
te
ri
a
 v
ib
ra
n
s

S
p
h
a
e
ro
fo
rm
a
 a
rc
ti
c
a

C
re
o
lim
a
x
 f
ra
g
ra
n
ti
s
s
im
a

A
b
e
o
fo
rm
a
 w
h
is
le
ri

P
ir
u
m
 g
e
m
m
a
ta

A
m
o
e
b
id
iu
m
 p
a
ra
s
it
ic
u
m

C
o
ra
llo
c
h
y
tr
iu
m
 l
im
a
c
is
p
o
ru
m

C
ry
p
to
c
o
c
c
u
s
 n
e
o
fo
rm
a
n
s

C
o
p
ri
n
u
s
 c
in
e
re
u
s

U
s
ti
la
g
o
 m
a
y
d
is

M
o
rt
ie
re
lla
 v
e
rt
ic
ill
a
ta

P
h
y
c
o
m
y
c
e
s
 b
la
k
e
s
le
e
a
n
u
s

M
u
c
o
r 
c
ir
c
in
e
llo
id
e
s

R
h
iz
o
p
u
s
 o
ry
z
a
e

A
llo
m
y
c
e
s
 m
a
c
ro
g
y
n
u
s

B
a
tr
a
c
h
o
c
h
y
tr
iu
m
 d
e
n
d
ro
b
a
ti
d
is

S
p
iz
e
llo
m
y
c
e
s
 p
u
n
c
ta
tu
s

E
n
c
e
p
h
a
lit
o
z
o
o
n
 c
u
n
ic
u
li

N
e
m
a
to
c
id
a
 p
a
ri
s
ii

T
h
e
c
a
m
o
n
a
s
 t
ra
h
e
n
s

D
ic
ty
o
s
te
liu
m
 d
is
c
o
id
e
u
m

P
o
ly
s
p
h
o
n
d
y
liu
m
 p
a
lli
d
u
m

E
n
ta
m
o
e
b
a
 h
is
to
ly
ti
c
a

A
c
a
n
th
a
m
o
e
b
a
 c
a
s
te
lla
n
ii

A
ra
b
id
o
p
s
is
 t
h
a
lia
n
a

M
im
u
lu
s
 g
u
tt
a
tu
s

A
q
u
ile
g
ia
 c
o
e
ru
le
a

B
ra
c
h
y
p
o
d
iu
m
 d
is
ta
c
h
y
o
n

S
o
rg
h
u
m
 b
ic
o
lo
r

S
e
la
g
in
e
lla
 m
o
e
lle
n
d
o
rf
fi
i

P
h
y
s
c
o
m
it
re
lla
 p
a
te
n
s

C
h
la
m
y
d
o
m
o
n
a
s
 r
e
in
h
a
rd
ti
i

V
o
lv
o
x
 c
a
rt
ie
ri

C
h
lo
re
lla
 v
a
ri
a
b
ili
s

O
s
tr
e
o
c
o
c
c
u
s
 t
a
u
ri

M
ic
ro
m
o
n
a
s
 p
u
s
ill
a

C
y
a
n
id
io
s
c
h
y
z
io
n
 m
e
ro
la
e

C
y
a
n
o
p
h
o
ra
 p
a
ra
d
o
x
a

E
c
to
c
a
rp
u
s
 s
ili
c
u
lo
s
u
s

N
a
n
n
o
c
h
lo
ro
p
s
is
 g
a
d
it
a
n
a

A
u
re
o
c
o
c
c
u
s
 a
n
o
p
h
a
g
e
ff
e
re
n
s

P
h
a
e
o
d
a
c
ty
lu
m
 t
ri
c
o
rn
u
tu
m

T
h
a
la
s
s
io
s
s
ir
a
 p
s
e
u
d
o
n
a
n
a

P
h
y
to
p
h
to
ra
 i
n
fe
s
ta
n
s

T
o
x
o
p
la
s
m
a
 g
o
n
d
ii

P
la
s
m
o
d
iu
m
 f
a
lc
ip
a
ru
m

P
a
ra
m
e
c
iu
m
 t
e
tr
a
u
re
lia

T
e
tr
a
h
y
m
e
n
a
 t
h
e
rm
o
p
h
ila

P
e
rk
in
s
u
s
 m
a
ri
n
u
s

B
ig
e
lo
w
ie
lla
 n
a
ta
n
s

E
m
ili
a
n
ia
 h
u
x
le
y
i

G
u
ill
a
rd
ia
 t
h
e
ta

N
a
e
g
le
ri
a
 g
ru
b
e
ri

T
ri
c
h
o
m
o
n
a
s
 v
a
g
in
a
lis

G
ia
rd
ia
 l
a
m
b
lia

T
ry
p
a
n
o
s
o
m
a
 c
ru
z
i

L
e
is
h
m
a
n
ia
 m
a
jo
r

Metazoa Unicell Holozoa Fungi

Amoebozoa

Embryophyta

Unicell

Archaeplastida

HeterokontaAlveolata Excavata

S
a
c
c
h
a
ro
m
y
c
e
s
 c
e
re
v
is
ia
e

N
e
u
ro
s
p
o
ra
 c
ra
s
s
a

T
u
b
e
r 
m
e
la
n
o
s
p
o
ru
m

S
c
h
iz
o
s
a
c
c
h
a
ro
m
y
c
e
s
 p
o
m
b
e

Figure S5X – zf­Nse



PMD  Peptidase_C48

FAR1  Peptidase_C48

rve  Peptidase_C48

MULE  Peptidase_C48  BCCT  PLAC8

MULE  SWIM  Peptidase_C48

Peptidase_C48  WD40

MULE  Peptidase_C48

Transposase_m Peptidase_C48

rve  P

PMD  DUF1985  Peptidase_C48

Peptidase_C48  WRKY

Transposase_24  Peptidase_C48

SWIM  Peptidase_C48

Peptidase_C48  MULE

Peptidase_C48  ADK  AAA_17

Peptidase_C48  AAA_21

DUF1985  Peptidase_C48

Peptidase_C48 Most abundant architecture

Transposon­related

ULP peptidases

0 10 20

0

Value

C
o
u
n
t 1
2
0
0

H
o
m
o
 s
a
p
ie
n
s

C
io
n
a
 i
n
te
s
ti
n
a
lis

S
a
c
c
o
g
lo
s
s
u
s
 k
o
w
a
le
v
s
k
ii

D
ro
s
o
p
h
ila
 m
e
la
n
o
g
a
s
te
r

C
a
e
n
o
rh
a
b
d
it
is
 e
le
g
a
n
s

C
a
p
it
e
lla
 t
e
le
ta

L
o
tt
ia
 g
ig
a
n
te
a

N
e
m
a
to
s
te
lla
 v
e
c
te
n
s
is

A
c
ro
p
o
ra
 d
ig
it
if
e
ra

H
y
d
ra
 m
a
g
n
ip
a
p
ill
a
ta

T
ri
c
h
o
p
la
x
 a
d
h
a
e
re
n
s

M
n
e
m
io
p
s
is
 l
e
id
y
i

O
s
c
a
re
lla
 c
a
rm
e
la

A
m
p
h
im
e
d
o
n
 q
u
e
e
n
s
la
n
d
ic
a

M
o
n
o
s
ig
a
 b
re
v
ic
o
lli
s

S
a
lp
in
g
o
e
c
a
 r
o
s
e
tt
a

C
a
p
s
a
s
p
o
ra
 o
w
c
z
a
rz
a
k
i

M
in
is
te
ri
a
 v
ib
ra
n
s

S
p
h
a
e
ro
fo
rm
a
 a
rc
ti
c
a

C
re
o
lim
a
x
 f
ra
g
ra
n
ti
s
s
im
a

A
b
e
o
fo
rm
a
 w
h
is
le
ri

P
ir
u
m
 g
e
m
m
a
ta

A
m
o
e
b
id
iu
m
 p
a
ra
s
it
ic
u
m

C
o
ra
llo
c
h
y
tr
iu
m
 l
im
a
c
is
p
o
ru
m

C
ry
p
to
c
o
c
c
u
s
 n
e
o
fo
rm
a
n
s

C
o
p
ri
n
u
s
 c
in
e
re
u
s

U
s
ti
la
g
o
 m
a
y
d
is

M
o
rt
ie
re
lla
 v
e
rt
ic
ill
a
ta

P
h
y
c
o
m
y
c
e
s
 b
la
k
e
s
le
e
a
n
u
s

M
u
c
o
r 
c
ir
c
in
e
llo
id
e
s

R
h
iz
o
p
u
s
 o
ry
z
a
e

A
llo
m
y
c
e
s
 m
a
c
ro
g
y
n
u
s

B
a
tr
a
c
h
o
c
h
y
tr
iu
m
 d
e
n
d
ro
b
a
ti
d
is

S
p
iz
e
llo
m
y
c
e
s
 p
u
n
c
ta
tu
s

E
n
c
e
p
h
a
lit
o
z
o
o
n
 c
u
n
ic
u
li

N
e
m
a
to
c
id
a
 p
a
ri
s
ii

T
h
e
c
a
m
o
n
a
s
 t
ra
h
e
n
s

D
ic
ty
o
s
te
liu
m
 d
is
c
o
id
e
u
m

P
o
ly
s
p
h
o
n
d
y
liu
m
 p
a
lli
d
u
m

E
n
ta
m
o
e
b
a
 h
is
to
ly
ti
c
a

A
c
a
n
th
a
m
o
e
b
a
 c
a
s
te
lla
n
ii

A
ra
b
id
o
p
s
is
 t
h
a
lia
n
a

M
im
u
lu
s
 g
u
tt
a
tu
s

A
q
u
ile
g
ia
 c
o
e
ru
le
a

B
ra
c
h
y
p
o
d
iu
m
 d
is
ta
c
h
y
o
n

S
o
rg
h
u
m
 b
ic
o
lo
r

S
e
la
g
in
e
lla
 m
o
e
lle
n
d
o
rf
fi
i

P
h
y
s
c
o
m
it
re
lla
 p
a
te
n
s

C
h
la
m
y
d
o
m
o
n
a
s
 r
e
in
h
a
rd
ti
i

V
o
lv
o
x
 c
a
rt
ie
ri

C
h
lo
re
lla
 v
a
ri
a
b
ili
s

O
s
tr
e
o
c
o
c
c
u
s
 t
a
u
ri

M
ic
ro
m
o
n
a
s
 p
u
s
ill
a

C
y
a
n
id
io
s
c
h
y
z
io
n
 m
e
ro
la
e

C
y
a
n
o
p
h
o
ra
 p
a
ra
d
o
x
a

E
c
to
c
a
rp
u
s
 s
ili
c
u
lo
s
u
s

N
a
n
n
o
c
h
lo
ro
p
s
is
 g
a
d
it
a
n
a

A
u
re
o
c
o
c
c
u
s
 a
n
o
p
h
a
g
e
ff
e
re
n
s

P
h
a
e
o
d
a
c
ty
lu
m
 t
ri
c
o
rn
u
tu
m

T
h
a
la
s
s
io
s
s
ir
a
 p
s
e
u
d
o
n
a
n
a

P
h
y
to
p
h
to
ra
 i
n
fe
s
ta
n
s

T
o
x
o
p
la
s
m
a
 g
o
n
d
ii

P
la
s
m
o
d
iu
m
 f
a
lc
ip
a
ru
m

P
a
ra
m
e
c
iu
m
 t
e
tr
a
u
re
lia

T
e
tr
a
h
y
m
e
n
a
 t
h
e
rm
o
p
h
ila

P
e
rk
in
s
u
s
 m
a
ri
n
u
s

B
ig
e
lo
w
ie
lla
 n
a
ta
n
s

E
m
ili
a
n
ia
 h
u
x
le
y
i

G
u
ill
a
rd
ia
 t
h
e
ta

N
a
e
g
le
ri
a
 g
ru
b
e
ri

T
ri
c
h
o
m
o
n
a
s
 v
a
g
in
a
lis

G
ia
rd
ia
 l
a
m
b
lia

T
ry
p
a
n
o
s
o
m
a
 c
ru
z
i

L
e
is
h
m
a
n
ia
 m
a
jo
r

Metazoa Unicell Holozoa Fungi

Amoebozoa

Embryophyta

Unicell

Archaeplastida

HeterokontaAlveolata Excavata

S
a
c
c
h
a
ro
m
y
c
e
s
 c
e
re
v
is
ia
e

N
e
u
ro
s
p
o
ra
 c
ra
s
s
a

T
u
b
e
r 
m
e
la
n
o
s
p
o
ru
m

S
c
h
iz
o
s
a
c
c
h
a
ro
m
y
c
e
s
 p
o
m
b
e

Figure S5Y – Peptidase_C48
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Figure S5AA – DUF862
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Figure S5AB – Peptidase_C78
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Tmel_XP_002839703__82_150

Ddis_XP_636210__310_378

Rfil_3792647_2s__93_161

Lepeophtheirus_salmonis_225714096_6_74

Acas_g14439__308_376

Ngad_05620_01__78_146

Rfil_3782025_1s1f1__6_74

Rfil_3803188_1s1f1__127_195

Vcar_XP_002951505__835_891

Aque_XP_003385950__310_378

Mvib_comp5748_c0_seq1_fr4__125_185

Tadh_XP_002118320__6_74

Smoe_XP_002973843__6_74

Nspp_1000_fr6__24_72

Ppat_XP_001774326__234_302

Atha_AT3G45180__11_70

Rhizopus_delemar_RA_99880_384489624_6_74

Pmar_XP_002787968__202_259

Hsap_ENSP00000351492__11_71

Smoe_XP_002964737__234_302

Nvec_XP_001621345__1_40

Acas_g6963__1985_2053

Ctel_174075__6_74

Mvib_comp13371_c0_seq2_fr5__20_88

Schizosaccharomyces_pombe_972h_19114835_6_74

Ddis_XP_637465__6_74

Hsap_ENSP00000344818__386_454

Caenorhabditis_elegans_17554758_6_74

Nspp_8700_fr3__28_74

Ehux_374268__234_302

Candidatus_Caldiarchaeum_subterraneum_315426997_14_74

Clonorchis_sinensis_358336608_6_74

Mver_02062__234_302

Isotricha_prostoma_92790162_1_64

Rfil_73846_4c__89_157

Crei_XP_001701379__82_150

Ocar_g5889_t1__141_203

Scil_113925__23_91

Ppat_XP_001755431__158_226

Aano_F0YAA4__158_226

Aker_85646__25_91

Tthe_XP_001018499__6_74

Spun_SPPG_03613__6_74

Acas_g5225__6_74

Nspp_3000_fr6__69_135

Sagg_80029__6_74

Nspp_999_fr5__37_85

Atha_AT1G55060__158_226

Gthe_154731__11_70

Esil_CBJ27129__163_231

Cfra_2780T1__82_150

Ptri_XP_002180197__158_226

Spom_NP_595409_1__158_226

Mpus_Micpu28921__6_74

Dmel_FBpp0070894__82_150

marine_metagenome_142221328_25_93

Ngru_XP_002680313__82_150

Tmel_XP_002842034__234_302

Cneo_XP_568063__219_276

Ccin_CC1G_12576__6_74

Albugo_laibachii_Nc14_325191951_6_74

Scer_SCRT_04953__310_378

Reticulomyxa_filosa_569381079_89_157

Clim_g967__205_273

2265088663_J0000001A07DRAFT_00350_Ubiquitin_family_candidate_division_pSL4_archaeon_JGI_0000001A7_GBSA_001_112_15_74

Cneo_XP_567862__158_226

Pmar_XP_002773563__11_70

Ngru_XP_002674256__6_74

Acas_g7204__30_95

Spun_SPPG_06227__234_302

Umay_XP_758220__82_150

Ngru_XP_002669760__203_271

Ptet_A0DBT3_A0DBT3__203_271

Tthe_XP_001015665__234_302

Ddis_XP_641560__310_378

Cvar_EFN54689__75_118

Nspp_23029_fr2__22_79

Ptet_A0DL15_A0DL15__103_148

Skow_XP_002738715__37_106

Ppat_XP_001766873__234_302

Ccin_CC1G_00876__6_74

Pyez_11749_g2792__38_77

Ptet_A0DL14_A0DL14__6_74

Aque_XP_003386183__633_696

Nvec_XP_001624647__158_226

Ddis_XP_645986__234_302

Ctel_162204__82_150

Pyez_7676_g1804__26_94

Pmar_XP_002767208__6_63

Gthe_97141__6_74

Atha_AT4G05320__310_378

candidate_division_pSL4_archaeon_JGI_0000001A7_519111100__15_74

Ocar_g5670_t1__158_226

Atha_AT4G02890__234_302

Cowc_CAOG_08398__82_150

Sagg_30528__29_90

Aque_XP_003385055__6_74

Ehux_417514__99_167

Ccor_54838__11_71

Ehux_436615__6_74

Gthe_156445__6_74

Smoe_XP_002964737__6_74

Atha_AT5G20620__310_378

Candidatus_Caldiarchaeum_subterraneum_526887489__14_74

Clim_g967__82_150

Trichophyton_rubrum_CBS_118892_327299230_18_84

Ngru_XP_002672671__146_214

Ttra_AMSG_12202__6_74

Dmel_FBpp0070894__158_226

Smoe_XP_002994512__82_150

Cowc_CAOG_00067__23_88

Ptet_A0C9Z8_A0C9Z8__185_226

Ehux_60830__12_77

Rfil_3724912_1s3r1__285_353

Mver_09918__6_56

Crei_XP_001700313__6_74

Ptet_A0DBT4_A0DBT4__347_414

Falb_H696_02021T0__29_97

Bnat_84966__57_87

Pinf_XP_002903892__110_175

Mver_07197__6_73

Gthe_97360__58_126

Ccri_T00005819001__6_74

Vcar_XP_002953480__6_74

Atha_AT2G35635__82_150

2265088059_A471E14DRAFT_00308_Ubiquitin_family_candidate_division_pSL4_archaeon_SCGC_AAA471E14_GBSN_001_10_15_74

Ngru_XP_002680313__158_226

Ptet_A0CAI2_A0CAI2__222_290

Ccin_CC1G_03676__234_302

Esil_CBN79251__157_225

Cvar_EFN56802__908_976

Ddis_XP_642815__6_74

Aano_F0YSC5__39_77

Scleronephthya_gracillimum_55228560_6_74

Pmar_XP_002766181__6_74

Tadh_XP_002112018__6_74

Esil_CBJ32017__462_530

Paramecium_tetraurelia_strain_d42_145498050_6_74

Bnat_44596__8_65

Gthe_156153__82_150

Ehux_75067__75_138

Ccin_CC1G_06820__7_75

Mver_04227__11_71

Falb_H696_02418T0__19_83

Cneo_XP_567862__82_150

Atha_AT1G55060__82_150

Ptet_A0DWV1_A0DWV1__6_72

Tthe_XP_001018497__234_302

Ppat_XP_001777816__82_150

Nvec_XP_001624503__82_150

Cowc_CAOG_00620__82_150

Mcir_Mucci2_157563__234_302

Ngru_XP_002673186__6_74

Sagg_70453__158_226

Mvib_comp8581_c0_seq1_fr1__36_93

Tadh_XP_002118320__158_226

Ngad_02045__18_86

Nspp_7342_fr5__42_108

Ddis_XP_641064__2_54

Aque_XP_003385950__6_74

Ngru_XP_002676006__82_150

Ngru_XP_002677982__52_113

Crei_XP_001695782__25_90

Tthe_XP_001018495__708_776

Scil_86228__82_139

Cowc_CAOG_00620__6_74

Mvib_comp13371_c0_seq3_fr5__24_83

Esil_CBJ32017__6_74

Punctularia_strigosozonata_HHB11173_SS5_599105392_6_74

Exophiala_aquamarina_CBS_119918_656917755_6_74

Tadh_XP_002118320__234_302

Perkinsus_marinus_ATCC_50983_294877734_20_88

Smoe_XP_002961670__234_302

Bathysiphon_sp_3980_79677318_83_113

Tthe_XP_001018495__557_624

Mvib_comp12426_c0_seq1_fr5__1_21

Smoe_XP_002983549__158_226

Clim_g4706__18_74

Hsap_ENSP00000391266__26_90

Scil_98598__6_74

Atha_AT5G20620__6_74

Gthe_158548__6_74

Gthe_74431__2_50

Nspp_7035_fr2__521_554

Dasypus_novemcinctus_488566430_6_74

Ppat_XP_001770725__82_150

Tthe_XP_001018497__6_74

Mver_04749__6_74

Ptet_A0C8K8_A0C8K8__140_209

Acas_g11858__41_92

Atha_AT1G14650__725_780

Hsap_ENSP00000387204__25_80

Aque_XP_003382751__10_77

Sros_PTSG_04640__6_70

Ddis_XP_640258__158_226

Pmar_XP_002771351__386_454

Ancylostoma_ceylanicum_597832927_88_144
Ancylostoma_ceylanicum_597832928_92_148

Ddis_XP_645986__6_74

Acas_g14439__536_604

Cowc_CAOG_06522__6_74

Eimeria_acervulina_557125996_6_74

Pinf_XP_002902716__6_74

Smoe_XP_002988356__8_76

Pinf_XP_002907168__6_74

Hydroides_elegans_288812763_6_74

Tthe_XP_001020806__19_85

Tthe_XP_001015665__82_150

Nspp_611_fr6__42_110

Arthroderma_benhamiae_CBS_112371_302495735_18_84

Cowc_CAOG_00480__23_73

Cfra_2780T1__234_302

Tthe_XP_001018502__6_74

Cfra_2281T1__11_71

Ptet_A0D2P6_A0D2P6__15_82

Trichinella_spiralis_339232958_13_68

Smoe_XP_002961670__82_150

Dmel_FBpp0073034__310_378

Ppat_XP_001774326__82_150

Smoe_XP_002973843__386_454

Ttra_AMSG_07946__6_74

Schizosaccharomyces_japonicus_yFS275_213403686_6_74

Aker_39141__158_226

Dmel_FBpp0073034__690_758

Bnat_92238__166_234

Ppat_XP_001777816__6_74

Smoe_XP_002964737__82_150

Spun_SPPG_06227__158_226

Acas_g11188__6_50

Mcir_Mucci2_157563__6_74

Ehux_310453__2_62

desconegut_374977937__6_74

Ppat_XP_001777816__158_226

Aque_XP_003388064__33_97

Paramecium_tetraurelia_strain_d42_145524134_1_47

Cowc_CAOG_08210__6_76

Ngru_XP_002679408__6_49

Candidatus_Caldiarchaeum_subterraneum_557694901_14_74

Acas_g13185__94_157

Pmar_XP_002774272__6_74

Ehux_374268__158_226

Ppat_XP_001755431__82_150

Agrotis_ipsilon_multiple_nucleopolyhedrovirus_209171025_6_74

Ngru_XP_002679408__51_119

Vcar_XP_002946472__11_70

Ehux_50198__5_50

Atha_AT1G65350__82_149

Ehux_374268__6_74

Spom_NP_595955_1__6_74

Polyplastron_multivesiculatum_92790180_10_78

Tadh_XP_002118320__310_378

Mvib_comp7781_c0_seq1_fr5__29_97

Aque_XP_003386183__240_304

Aque_XP_003385941__11_71

Ehux_434266__6_74

Ddis_XP_640258__6_74

Esil_CBN79251__309_377

Ddis_XP_641560__6_74

Pfal_Q8I444_Q8I444__30_95

Medicago_truncatula_357494497_6_74

Ncra_5261NCU05995__6_74

Ppat_XP_001783767__11_70

Pmar_XP_002773533__386_454

Smoe_XP_002964737__310_378

Ngru_XP_002674991__82_150

Schistosoma_japonicum_3892189_6_74

Smoe_XP_002961618__6_74

Ctel_61275__6_71

Mcir_Mucci2_157563__82_150

Aano_F0YBQ1__11_70

Atha_AT4G05320__158_226

Rfil_3712675_1s__123_147

Ptet_A0CI21_A0CI21__82_149

Tthe_XP_001012666__721_789

Esil_CBN76846__75_144

Aano_F0Y3Y1__6_74

Naegleria_gruberi_290985572_82_150

Ccor_37037__6_74

Ngru_XP_002680313__234_302

Ctel_165362__29_96

Cfra_1274T1__12_70

Rfil_3803188_1s1f1__1_41

Ptri_XP_002183736__6_74

Smoe_XP_002978596__62_101

Tthe_XP_001018498__158_226

Bsal_BS05340__83_151

Rfil_73846_4c__166_234

Ddis_XP_640258__310_378

Aspergillus_niger_CBS_51388_145228827_6_74

Pyez_3464_g741__373_439

Dmel_FBpp0099676__6_72

Mcir_Mucci2_156018__6_70

Tthe_XP_001032265__1105_1173

Paramecium_tetraurelia_strain_d42_145503723_6_74

Ptet_A0C2N0_A0C2N0__6_74

209447283_11_79

Atha_AT5G20620__158_226

Ngru_XP_002671620__220_288

Ddis_XP_637465__158_226

Haynesina_germanica_27734329_1_67

Crei_XP_001694608__6_74

Ngru_XP_002681258__82_150

Ptri_XP_002180197__234_302

Scil_35879__82_150

Pmar_XP_002773533__310_378

Gthe_163393__6_74

Cmer_CME004C__31_92

Tthe_XP_001018500__462_530

Mcir_Mucci2_156757__82_150

Smoe_XP_002961670__538_606

Tmel_XP_002839703__234_302

Smoe_XP_002964737__158_226

Ppat_XP_001764596__179_212

Bos_taurus_28189839_86_154

Ptet_Q2Q4H3_Q2Q4H3__15_82

Bnat_33962__7_72

2265121746_A471L14DRAFT_00823_Ubiquitin_family_candidate_division_YNPFFA_archaeon_SCGC_AAA471L14_GBSN_001_23_24_90

Ehux_349903__6_74

Atha_AT4G02890__6_74

Laccaria_bicolor_S238NH82_170109575_6_73

Clim_g154__25_75

Smoe_XP_002973843__82_150

Tpse_XP_002291659__6_71

Ehux_358059__6_74

Ccin_CC1G_11833__158_226

Aker_47593__6_74

Hsap_ENSP00000318635__26_90

Exophiala_dermatitidis_NIHUT8656_378731609_6_74

Crei_XP_001694320__164_232

Mver_02062__82_150

Acas_g747__335_403

Mpus_Micpu149509__11_70

Ehux_358059__82_150

Mcir_Mucci2_156420__6_71

Reticulomyxa_filosa_569327124_1_50

Rhizopus_delemar_RA_99880_384491388_6_74

Tthe_XP_001018500__234_302

Ngru_XP_002672671__6_72

Bsal_BS05340__6_75

Atha_AT4G05250__7_67

6729726_6_74

Hsap_ENSP00000388107__6_74

Vcar_XP_002957068__6_74

Ppat_XP_001767625__879_946

Aker_35844__6_74

Ppat_XP_001777816__310_378

Tthe_XP_001018503__310_378

Aano_F0YAA4__234_302

Rfil_3766287_9s1f1__211_279

Dmel_FBpp0083927__6_75

Caenorhabditis_briggsae_268570951_6_74

Aque_XP_003385903__6_75

Emiliania_huxleyi_CCMP1516_551577134_2_62

Sros_PTSG_04640__73_141

Ctel_192594__6_74

Candida_glabrata_CBS_138_302309726_6_74

Ophiocordyceps_sinensis_CO18_531860544_12_73

Tgon_XP_002370734__82_150

Pmar_XP_002773533__6_74

Smoe_XP_002961670__386_454

2265090258_A471F17DRAFT_00195_Ubiquitin_family_candidate_division_pSL4_archaeon_SCGC_AAA471F17_GBSN_001_13_15_75

Sagg_70453__6_74

Elephantulus_edwardii_585692923_28_96

Vcar_XP_002955196__82_150

Mus_musculus_148684097_12_80

Ngru_XP_002669369__6_74

Pfal_Q7KQK2_Q7KQK2__82_150

Homo_sapiens_119624909_10_71

Aano_F0YP62__1_28

Ehux_310453__179_248

Alligator_mississippiensis_564236735_46_114

Entamoeba_histolytica_HM1IMSS_67468219_6_74

Tthe_XP_001010041__469_537

Spom_NP_594058_1__6_74

Otolemur_garnettii_395836339_6_74

Ppat_XP_001752113__6_74

Pmar_XP_002771956__6_74

Tadh_XP_002109931__6_70

Tgon_XP_002368735__21_87

Cfra_1677T1__89_157

Babesia_equi_510910044_82_150

Ctel_79632__6_71

candidate_division_pSL4_archaeon_SCGC_AAA471G05_519109682__15_75

Atha_AT1G79650__6_75

Ptri_XP_002179851__6_74

Komagataella_pastoris_GS115_254568572_6_74

Candidatus_Caldiarchaeum_subterraneum_315426997__14_74

Pinf_XP_002903856__105_173

Atha_AT1G11980__6_74

Gthe_47044__7_67

Ptet_A0ECD1_A0ECD1__25_80

Ptet_A0EG33_A0EG33__15_82

Cfra_0921T1__170_238

candidate_division_YNPFFA_516977482_24_90

Tpse_XP_002286655__5_73

Vcar_XP_002955196__6_74

Ngru_XP_002681079__82_150

Acas_g14439__156_224

Ehux_454555__6_55

Atha_AT4G05320__234_302

Ctel_162204__234_302

Sros_PTSG_03964__6_74

Tthe_XP_001018500__158_226

Mvib_comp8581_c0_seq1_fr1__7_28

Ocar_g5373_t1__83_143

Reticulomyxa_filosa_569310481_6_74

Ehux_349903__82_150

Atha_AT1G53930__91_157

Tthe_XP_001018498__6_74

Scer_SCRT_00033__27_95

Aque_XP_003382605__166_234

Moniliophthora_perniciosa_FA553_238567698_2_58

Ptet_A0DBT4_A0DBT4__122_190

Hsap_ENSP00000380990__25_73

Tmel_XP_002837123__6_74

Tmel_XP_002840757__38_106

Spom_NP_596231_1__6_75

Crei_XP_001702404__92_160

Taeniopygia_guttata_197129054_6_74

Atha_AT2G35635__6_74

Ddis_XP_640258__82_150

Elephantulus_edwardii_585699948_6_74

Tthe_XP_001018500__386_454

Nvec_XP_001624647__82_150

Pinf_XP_002897374__158_226

Rfil_3792647_2s__16_84

Sros_PTSG_03622__6_74

Ccin_CC1G_04810__30_94

Scer_SCRT_04953__6_74

Atha_AT1G16190__6_75

Bathysiphon_sp_3980_79677318_6_74

Ppat_XP_001766873__6_74

Sagg_27641__6_52

Tadh_XP_002113393__11_71

Rfil_3766287_9s1f1__365_433

Scil_109814__101_155

Atha_AT4G05230__7_72

Ptet_A0CBZ8_A0CBZ8__6_71

Spun_SPPG_07353__6_70

Spun_SPPG_03613__82_150

Smoe_XP_002983549__234_302

Ehux_436615__82_150

Smoe_XP_002983549__310_378

Cneo_XP_567862__234_302

Acas_g17084__45_94

Nvec_XP_001624647__310_378

Tthe_XP_001032265__1030_1097

Nvec_XP_001624647__386_454

Pinf_XP_002897374__234_302

Ocar_g3644_t1__90_136

Ncra_5261NCU05995__158_226

Nvec_XP_001637624__6_74

Atha_AT3G62250__6_74

Esox_lucius_225715160_6_74

Pinf_XP_002897374__82_150

marine_metagenome_135982346_6_74

196049817_18_86

Sros_PTSG_05105__11_71

Cowc_CAOG_03509__6_74

Scer_SCRT_04953__158_226

Ngru_XP_002672598__6_74

429544567_9_77

Medicago_truncatula_357489271_7_74

Tthe_XP_001018500__82_150

Cowc_CAOG_00620__158_226

Cvar_EFN56802__756_824

Bsal_BS06460__25_86

Aque_XP_003386183__82_150

Nvec_XP_001623355__6_70

Aano_F0XWQ8__173_241
Bnat_145879__8_73

Rall_2948__11_71

Ngru_XP_002680339__6_72

Ppat_XP_001779917__6_74

Atha_AT4G05320__386_454

Bnat_87880__8_76

Ddis_XP_640098__310_378

Ppat_XP_001774326__158_226

Smoe_XP_002994512__158_226

Ptet_A0DL14_A0DL14__82_144

Bnat_48466__8_76

Ddis_XP_638642__12_45

Spom_NP_596035_1__42_108

Smoe_XP_002970662__30_97

Sros_PTSG_00610__6_74

Dmel_FBpp0073034__614_682

Ngru_XP_002675850__17_74

Galdieria_sulphuraria_545712330_6_74

Mpus_Micpu51948__6_74

Ccin_CC1G_11833__82_150

Dmel_FBpp0078984__16_85

Atha_AT3G09790__165_235

Atha_AT1G23410__6_74

Alligator_mississippiensis_564236735_1_38

Sagg_70453__82_150

Bnat_64956__167_225

Sagg_98235__10_73

Rall_5169__6_71

Gthe_97120__6_74

Mver_02414__21_76

Atha_AT5G20620__234_302

Nspp_8699_fr3__28_74

Pmar_XP_002771351__82_150

Rfil_3756202_2s1f1__2_63

Leptophrys_sp_1_LAK2013_525031579_1_67

Ddis_XP_640098__158_226

Cvar_EFN56802__832_900

Umay_XP_758587__6_74

Acas_g14439__232_300

Umay_XP_761375__7_74

Candidatus_Caldiarchaeum_subterraneum_343485671__14_74

Dmel_FBpp0070894__462_530

Ctel_186294__158_225

Caenorhabditis_remanei_308498806_6_74

Ptet_A0CI08_A0CI08__6_72

Ddis_XP_641066__21_88

Ehux_374268__82_150

Ttra_AMSG_07946__82_150

Tpse_XP_002293248__11_66

Spun_SPPG_06227__6_74

Paramecium_tetraurelia_strain_d42_145498050_82_150

Esil_CBN74597__11_71

Tthe_XP_001015665__158_226

Mcir_Mucci2_139317__28_92

Aspergillus_oryzae_RIB40_317145132_44_112

Ncra_5261NCU05995__234_302

Tthe_XP_001018503__234_302

Tthe_XP_001018503__158_226

Atha_AT4G05270__7_71

Atha_AT4G02950__42_107

Ehux_316675__6_74

Ctel_192594__158_226

Cryptococcus_neoformans_var_neoformans_JEC21_58258495_6_74

Crei_XP_001702404__178_243

Atha_AT4G26840__25_90

Ptri_XP_002178012__6_74

Mvib_comp10715_c1_seq1_fr1__33_101

Ehux_354368__6_74

Ccri_T00007499001__6_74

Polyplastron_multivesiculatum_92790174_13_81

Atha_AT1G65350__233_278

2264867171_A471O8DRAFT_00172_Ubiquitin_family_candidate_division_YNPFFA_archaeon_SCGC_AAA471O08_GBSN_001_29_24_90

Rfil_3773324_1s1f1__148_202

Ehux_428400__74_115

Ttra_AMSG_12202__158_223

Ptet_A0C6E1_A0C6E1__6_74

Nvec_XP_001627896__11_71

Smoe_XP_002978596__18_54

Rfil_3766287_9s1f1__442_507

Medicago_truncatula_357494497_82_150

Atha_AT5G12280__366_416

Spun_SPPG_01636__6_74

Drosophila_persimilis_195144934_6_76

Ppat_XP_001768155__6_74

Ppat_XP_001774326__310_378

Ddis_XP_641065__31_96

Scil_24888__1_45

Candidatus_Caldiarchaeum_subterraneum_315426918_14_74

Tgon_XP_002370734__158_226

Sros_PTSG_04640__149_217

Cvar_EFN53651__6_74

Crei_XP_001694320__82_150

Pmar_XP_002783557__82_150

Mpus_Micpu149350__5_73

Ppat_XP_001774326__6_74

synthetic_construct_554564_11_79

Ccin_CC1G_03676__82_150

Xenopus_Silurana_tropicalis_163915892_14_82

Tthe_XP_001017626__50_118

Cercomonas_agilis_58414957_6_74

Clim_g6379__6_74

Aano_F0YBM6__6_75

Ocar_g5372_t1__6_74

Nvec_XP_001624647__234_302

Candidatus_Caldiarchaeum_subterraneum_343485671_14_74

Scer_SCRT_04953__234_302

Rfil_3803188_1s1f1__50_118

Smoe_XP_002961670__6_74

Smoe_XP_002964737__462_530

Pmar_XP_002771956__82_150

Dmel_FBpp0070894__6_74

Esil_CBJ32017__310_378

Nspp_24626_fr4__1_47

Mver_05377__234_302

Ngru_XP_002673186__82_150

Atha_AT4G05240__69_122

Cmer_CMK296C__6_74

Aque_XP_003389521__97_161

Ppat_XP_001770725__6_74

Cfra_2780T1__158_226

Ppat_XP_001775909__6_75

Dmel_FBpp0073034__6_74

Mvib_comp13360_c1_seq1_fr5__16_75

Esil_CBJ32017__386_454

Tthe_XP_001018499__158_226

Cneo_XP_567100__7_75

Tthe_XP_001008804__289_356

Esil_CBJ29540__88_145

Ddis_XP_637795__26_91

Tadh_XP_002114015__27_80

Rfil_3766287_9s1f1__134_202

Sagg_72312__158_224

Aano_F0XXK5__33_92

Pinf_XP_002997933__6_74

Pmar_XP_002773533__158_226
Tthe_XP_001015665__6_74

Pfal_Q8I3J3_Q8I3J3__24_73

Atha_AT4G05320__6_74

Mcir_Mucci2_162137__17_74

Aano_F0YAA4__6_74

Atha_AT3G09790__324_391

Pfal_Q7KQK2_Q7KQK2__310_378

Scil_113617__25_93

Ncra_8701NCU09813__31_95

Ppat_XP_001755307__6_74

Bnat_46016__8_76

Acas_g4175__6_71

Crei_XP_001697158__17_71

Mvib_comp10715_c1_seq2_fr3__18_86

Reticulomyxa_filosa_569310481_83_151

Paramecium_tetraurelia_strain_d42_145530712_82_144

Baudoinia_compniacensis_UAMH_10762_627801029_225_293

Ddis_XP_636210__6_74

Mcir_Mucci2_157563__310_378

Ppat_XP_001770630__82_150

Rfil_3715693_1s__112_159

Aker_81621__13_71

Pmar_XP_002771351__6_74

Ngru_XP_002680313__6_74

Mpus_Micpu186515__21_65

Ddis_XP_640098__6_74

Ppat_XP_001777816__234_302

Ddis_XP_640098__82_150

Otau_XP_003082269__11_50

Aano_F0YBA0__9_71

Hsap_ENSP00000431482__6_51

Ocar_g5889_t1__63_131

Cfra_2780T1__310_378

Octodon_degus_507622084_6_74

Ttra_AMSG_12202__82_150

Ctel_162204__310_378

Mver_01934__6_74

Gallus_gallus_47604954_6_74

Pmar_XP_002771351__310_378

Ehux_310453__86_155

Tthe_XP_001015665__310_378

Ccin_CC1G_10110__6_74

Smoe_XP_002969931__675_729

Smoe_XP_002966475__11_70

Pmar_XP_002773190__36_102

Dmel_FBpp0073034__538_606

Wuchereria_bancrofti_11138788_7_74

Ngru_XP_002678392__6_74

Ctel_162204__158_226

Ptri_XP_002180197__82_150

Tpse_XP_002289815__2_66

Acas_g13185__9_79

Cneo_XP_570192__6_73

Esil_CBN78090__6_74

Ehux_464740__1538_1606

Tadh_XP_002118320__386_454

Gthe_152873__158_226

Eimeria_praecox_557156517_6_74

Rfil_3782827_3s1r1__2_26

Paramecium_tetraurelia_strain_d42_145530712_6_74

Ccin_CC1G_03676__158_226
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Spun_SPPG_00643__18_74

Pan_paniscus_397522294_6_74

Esil_CBN75122__2_46

Ptet_A0C9Z9_A0C9Z9__82_150

Vcar_XP_002953480__234_302

Ammonia_beccarii_463367_6_74

Falb_H696_04837T0__34_78

Vcar_XP_002953480__158_226

Spun_SPPG_06227__310_378

Ppat_XP_001762712__6_74

Rall_2499__27_82

Sagg_83280__6_74

Smoe_XP_002985687__1_31

Aigarchaeota_archaeon_SCGC_AAA471G05_519109682_15_75_bis

Tthe_XP_001018499__82_150

Mcir_Mucci2_156286__9_77

Aque_XP_003390663__6_74

Smoe_XP_002983549__6_74

Candidatus_Caldiarchaeum_subterraneum_315426918__14_74

Ctel_148202__6_76

Ngru_XP_002683635__6_74

Candidatus_Caldiarchaeum_subterraneum_315428084__14_74

Ocar_g5372_t1__84_150

Ptet_A0DL15_A0DL15__401_469

Ptet_A0DBT4_A0DBT4__198_267

Ddis_XP_636210__158_226

Salmo_salar_209735846_6_74

Tadh_XP_002118320__82_150

Scil_113939__23_91

Acas_g14439__4_72

Aker_31762__6_73

Ptet_A0C654_A0C654__7_75

Scil_69875__6_75

Ccin_CC1G_03676__6_74

Phytophthora_infestans_T304_301108213_6_74

Bnat_46610__162_230

291463616_6_74

Aker_82115__6_74

Ngru_XP_002681070__82_150

Ocar_g5370_t1__267_332

Tmel_XP_002837552__92_133

Hsap_ENSP00000405965__26_90

Atha_AT5G37640__8_76

Smoe_XP_002961670__614_682

Otau_XP_003082269__210_258

Rfil_302336_22s__28_96

Nspp_17109_fr5__1_29

Ptet_A0CI21_A0CI21__6_74

Ncra_4685NCU05275__6_74

Zonotrichia_albicollis_542184045_1_66

Smoe_XP_002994512__234_302

Pmar_XP_002768100__20_88

Hsap_ENSP00000344818__6_74

Toxoplasma_gondii_ME49_237838205_6_74

Hsap_ENSP00000304697__82_150

Caenorhabditis_brenneri_189308102_5_73

Nvec_XP_001640566__6_74

Tthe_XP_001018497__310_378

Ctel_162204__6_74

Cneo_XP_567862__6_74

Atha_AT5G42300__11_70

Nvec_XP_001637624__86_145

Pinf_XP_002997933__82_150

Pfal_Q8IJS8_Q8IJS8__6_73

Ptri_XP_002182250__6_74

Torulaspora_delbrueckii_367010118_6_74

Rfil_3782842_1s1f1__76_144

Saccharomyces_cerevisiae_S288c_6322043_6_74

Falb_H696_00247T0__6_74

Ppat_XP_001764949__234_302

Ngru_XP_002678908__6_74

Aano_F0Y7G2__5_73

Bnat_55377__18_85

Bnat_86593__78_146

Scer_SCRT_03111__11_70

Acas_g6357__6_74

Glam_XP_001706718__11_79

Ctel_107226__16_67

Atha_AT5G20620__82_150

Ptri_XP_002180197__310_378

Cowc_CAOG_03260__6_74

Talaromyces_stipitatus_ATCC_10500_242802397_6_74

Bnat_64956__88_156

Pfal_Q7KQK2_Q7KQK2__234_302

Ptet_A0CAI2_A0CAI2__82_122

Ppat_XP_001766873__158_226

Ttra_AMSG_08410__123_191

Bnat_37766__2_27

Pmar_XP_002771956__158_226

Ptri_XP_002180525__25_89

Cfra_1677T1__165_233

marine_metagenome_140220135_8_76

Caligus_rogercresseyi_225710628_6_74

Bnat_92238__8_76

Clim_g967__6_74

Ptri_XP_002180197__6_74

Ocar_g5372_t1__158_225

Nvec_XP_001625753__6_77

Aano_F0YA14__6_74

Ngru_XP_002681070__6_74

Aque_XP_003385950__234_302

Tpse_XP_002290143__6_74

Pmar_XP_002786718__34_100

Cneo_XP_567862__386_454

Ppat_XP_001764949__82_150

Vcar_XP_002952808__33_98

Ppat_XP_001768155__82_130

Ccri_T00005904001__13_69

Entamoeba_histolytica_HM1IMSS_183231443_26_94

Cowc_CAOG_01293__303_371

Bos_taurus_28189839_10_78

Acas_g5223__6_71

Skow_XP_002731773__6_77

Tadh_XP_002114447__19_73

Pmar_XP_002783557__6_74

Rfil_3781363_1s__1_34

Mver_02062__6_74

Reticulomyxa_filosa_27734327_1_67

Paramecium_tetraurelia_strain_d42_145499454_6_71

Tthe_XP_001018495__784_852

Aano_F0Y665__11_72

Aspergillus_flavus_NRRL3357_238486284_34_102

Skow_XP_002734041__20_87

Esil_CBN79251__124_149

Pmar_XP_002771351__234_302

Trichophyton_rubrum_MR850_607878772_18_84

Candidatus_Caldiarchaeum_subterraneum_526887489_14_74_bis

Sclerotinia_sclerotiorum_1980_UF70_156063510_6_74

Gthe_87252__29_94

2265090997_A471G5DRAFT_00072_Ubiquitin_family_candidate_division_pSL4_archaeon_SCGC_AAA471G05_GBSN_001_14_15_75

Ccor_20144__6_74

Cowc_CAOG_03184__6_72

Rfil_3715693_1s__177_239

Aque_XP_003389521__250_315

Ocar_g5889_t1__6_54

Aano_F0Y0A1__17_81

Hsap_ENSP00000304697__6_74

Nspp_24948_fr5__27_95

Pfal_Q8I545_Q8I545__11_71

Acas_g11858__1303_1371

Ddis_XP_641560__158_226

Ngru_XP_002672671__222_290

Gthe_82225__6_74

Atha_AT4G05310__8_73

Pfal_Q8ID50_Q8ID50__6_74

Cfra_6307T1__6_74

Ptet_A0DBT4_A0DBT4__498_540

Rfil_18238_2c__444_512

Tmel_XP_002839703__6_74

Gthe_97360__2_50

Bnat_126124__85_143

marine_metagenome_138774619_8_76

Ppat_XP_001780766__6_74

Pinf_XP_002897374__6_74

Ttra_AMSG_00122__7_74

Yarrowia_lipolytica_50555534_6_74

Phaseolus_vulgaris_593697682_6_74

Ddis_XP_636210__386_454

Ctel_186294__82_150

Leptophrys_sp_1_LAK2013_525031579_76_98

Ccin_CC1G_06887__7_65

Umay_XP_758220__6_74

candidate_division_YNPFFA_archaeon_SCGC_AAA471B05_516977482__24_90

302393730_6_74

Trichinella_spiralis_339232978_148_216

Ppat_XP_001760451__15_71

Dasypus_novemcinctus_488566430_82_150

Ppat_XP_001755307__82_150

Tgon_XP_002370734__234_302

Ctel_165352__11_71

Candidatus_Caldiarchaeum_subterraneum_526887489_14_74

Atha_AT1G51710__26_72

Dmel_FBpp0070894__310_378

Malassezia_globosa_CBS_7966_164655831_44_112

Mvib_comp13371_c0_seq4_fr5__20_79

Tgon_XP_002369514__6_74

Ptet_A0DBT4_A0DBT4__566_634

Mver_05377__158_226

Smoe_XP_002969118__671_738

Aano_F0XYZ7__5_73

Dmel_FBpp0070894__234_302

Crei_XP_001691370__337_393

Ctel_50765__7_51

Aque_XP_003386183__158_223

Scer_SCRT_04130__6_74

Bnat_47445__16_69

marine_metagenome_134864032_10_78

Ptet_A0DL15_A0DL15__174_241

Cowc_CAOG_05933__6_74

Ddis_XP_640258__234_302

Tmel_XP_002838743__8_72

Umay_XP_758487__13_72

Mcir_Mucci2_111742__6_74

Ptet_A0DL17_A0DL17__7_73

Atha_AT3G09790__8_76

Ngru_XP_002678908__82_150

Bnat_55557__8_76

Mver_00193__6_74

Dmel_FBpp0080733__6_74

Esil_CBN79251__233_301

Aspergillus_fumigatus_Af293_146322420_20_88

Ehux_312916__6_74

Ptet_A0BFI2_A0BFI2__136_187

Entamoeba_histolytica_HM1IMSS_67466631_6_73

Elephantulus_edwardii_585638712_6_74

Smoe_XP_002973843__158_226

Rfil_3754751_3s1f1__23_90

Ngru_XP_002672394__6_74

Naumovozyma_dairenensis_CBS_421_365987463_6_74

Ptet_A0DL15_A0DL15__553_621

Singapore_grouper_iridovirus_56692739_6_74

Crei_XP_001693664__134_203

Nspp_6550_fr4__23_91

Ddis_XP_637465__82_150

Batrachochytrium_dendrobatidis_JAM81_575476982_6_74

Ppat_XP_001763027__6_76

Hsap_ENSP00000344818__538_606

Aano_F0Y8P6__2_67

Esil_CBN79251__67_124

Cpar_1058Contig11571__22_85

Mvib_comp13371_c0_seq1_fr5__24_92

Lachancea_thermotolerans_255714507_6_74

Dmel_FBpp0073034__462_530

marine_metagenome_140930999_10_78

Ehux_419416__99_167

Ptet_A0DL15_A0DL15__249_317

Bsal_BS01700__1272_1318

Ngad_20862_1__12_46

Trichophyton_interdigitale_H6_607891263_18_84

Tadh_XP_002117966__2_66

Mcir_Mucci2_156757__6_74

2527525290_pSL4COM1_00163_hypothetical_protein_candidate_division_pSL4_archaeon_SCGC_AAA471B22_Combined_Assembly_pSL4_1__pSL4_15_75

Atha_AT1G31340__6_74

Tthe_XP_001012667__367_435

Ehux_349903__158_226

Trichinella_spiralis_339232978_72_140

Ptet_A0CAI2_A0CAI2__298_366

Tthe_XP_001018500__310_378

Scer_SCRT_04110__6_74

Ehux_349903__234_302

Ngru_XP_002678392__82_150

Dmel_FBpp0088191__6_75

Aker_79792__23_91

Rfil_3745855_11s__14_78

Spun_SPPG_00566__11_71

Nvec_XP_001624503__6_74

Elephantulus_edwardii_585701676_6_74

Pseudozyma_flocculosa_PF1_630962276_6_74

Tmel_XP_002842034__158_226

2527531181_YNPFFACOM1_00585_hypothetical_protein_candidate_division_YNPFFA_archaeon_SCGC_AAA471B05_Combined_Assembly_YNPFFA_1__YNPFFA_24_90

Atha_AT3G21280__70_127

Ehux_220672__109_172

Gthe_156153__6_74

Cmer_CMC045C__6_74

Ncra_6659NCU07542__8_73

Hsap_ENSP00000344818__614_682

Acas_g9204__520_573

Ngru_XP_002675498__265_297

Rfil_3803188_1s1f1__204_272

Pfal_Q7KQK2_Q7KQK2__158_226

Spom_NP_594398_1__6_74

Atha_AT2G47110__6_74

Smoe_XP_002973945__672_739

Ehux_419416__8_73

Aque_XP_003389521__639_703

Rfil_3744068_1s__1_50

Rfil_97408_3cr1__150_189

Ptet_A0DL15_A0DL15__325_393

Ctel_147724__90_155

Pfal_Q7KQK2_Q7KQK2__6_74

Aque_XP_003386183__12_74

Ocar_g5375_t1__7_34

Rfil_1030815_6s1r1__52_118

Tthe_XP_001010040__412_475

Mcir_Mucci2_157563__158_226

Aker_39141__82_150

Metadinium_medium_92790168_12_80

Ptet_A0DL15_A0DL15__31_99

Ddis_XP_636210__234_302

Aker_38637__92_151

Bnat_52846__8_76

Cneo_XP_567862__310_378

Tthe_XP_001018498__234_302

Hsap_ENSP00000350708__6_77

Esil_CBJ32017__538_606

Smoe_XP_002964690__6_75

Emiliania_huxleyi_CCMP1516_551577134_86_155

Trichophyton_tonsurans_CBS_112818_326474529_18_84

302393716_6_74

Spom_NP_595409_1__6_74

Ddis_XP_645986__158_226

Tthe_XP_001018497__158_226

Tthe_XP_001018503__82_150

Clim_g967__172_197

Cneo_XP_566660__6_74

Ppat_XP_001764018__166_199

Acas_g14439__384_452

Esil_CBN73935__6_74

Ddis_XP_636210__82_150

Rfil_3782437_4s__245_296

Ppat_XP_001761027__462_530

Paramecium_tetraurelia_strain_d42_145524134_55_123

Atha_AT3G09790__250_315

Reticulomyxa_filosa_27734327_76_98

Ddis_XP_641560__234_302

Sagg_72312__6_74

Nvec_XP_001637900__8_72

Bnat_32874__6_53

Umay_XP_758220__240_308

Spom_NP_594117_1__9_71

Ptet_A0DBT3_A0DBT3__1_47

Smoe_XP_002994512__6_74

Tthe_XP_001033076__11_70

Aano_F0YIX1__6_74

Umay_XP_760703__64_132

Pinf_XP_002903188__6_74

Tcru_XP_817420__38_101

Atha_AT5G16090__6_70

Ppat_XP_001755431__6_74

Atha_AT3G09790__557_625

Atha_AT3G09790__85_151

Moniliophthora_roreri_MCA_2997_630202424_6_72

Ogataea_parapolymorpha_DL1_562971346_6_74

Ppat_XP_001764949__158_226

Atha_AT5G37640__84_152

Cvar_EFN56802__78_144

Reticulomyxa_filosa_569327124_59_127

Ppat_XP_001772869__685_752

Bnat_46610__85_153

Scil_29016__1_45

Smoe_XP_002973843__234_302

Ptet_Q2Q4H1_Q2Q4H1__15_82

Clim_g5770__6_74

Glycine_max_574584361_6_74

Atha_AT1G31340__82_150

Cowc_CAOG_08398__6_74

Tgon_XP_002365086__11_70

Ngru_XP_002670147__82_150

Cvar_EFN56802__707_748

Ptet_A0DBT3_A0DBT3__134_195

Pmar_XP_002773533__234_302

Erythranthe_guttata_604317114_6_51

Aque_XP_003389521__477_543

Mver_02062__158_226

Ncra_5261NCU05995__82_150

Crei_XP_001694608__82_150

Bnat_85261__12_68

2527529147_pSL4COM2_00116_hypothetical_protein_candidate_division_pSL4_archaeon_SCGC_AAA471D15_Combined_Assembly_pSL4_2__pSL4_15_75
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Atha_AT3G09790__557_625

Candidatus_Caldiarchaeum_subterraneum_557694901_14_74

Ehux_417514__8_73

Trichinella_spiralis_339232978_72_140

Cmer_CMK296C__6_74

Ddis_XP_641560__310_378

Acas_g691__283_347

Atha_AT4G05310__8_73

Aque_XP_003385055__6_74

Tcru_XP_814269__38_101

Ctel_186294__6_74

Spun_SPPG_01636__6_74

Gthe_156153__82_150

Ttra_AMSG_07946__82_150

Rfil_3744068_1s__59_127

Ddis_XP_637465__6_74

Ptet_A0DL15_A0DL15__31_99

Aspergillus_fumigatus_Af293_146322420_20_88

Elephantulus_edwardii_585692923_28_96

Malassezia_globosa_CBS_7966_164655831_44_112

Ehux_374268__158_226

Rfil_3782842_1s1f1__76_144

Acas_g12314__546_592

Pmar_XP_002774272__6_74

Atha_AT1G51710__26_72

Tadh_XP_002117924__7_75

Cvar_EFN56802__756_824

Aker_79792__23_91

Spun_SPPG_03613__82_150

synthetic_construct_554564_11_79

Elephantulus_edwardii_585699948_6_74

Ngru_XP_002681258__6_74

2265088059_A471E14DRAFT_00308_Ubiquitin_family_candidate_division_pSL4_archaeon_SCGC_AAA471E14_GBSN_001_10_15_74

Hsap_ENSP00000344818__310_378

Mvib_comp10715_c1_seq2_fr3__18_86

Torulaspora_delbrueckii_367010118_6_74

Acas_g4882__421_489

Ngad_06003__1_25

Loa_loa_393909523_6_74

Cryptococcus_neoformans_var_neoformans_JEC21_58258495_6_74

Aker_39141__82_150

Ddis_XP_636210__462_530

Cowc_CAOG_00620__158_226

Atha_AT3G09790__250_315

Ptet_A0CI21_A0CI21__6_74

Ccri_T00005819001__6_74

Candidatus_Caldiarchaeum_subterraneum_315426997__14_74

Elephantulus_edwardii_585638712_6_74

Nspp_611_fr6__42_110

Alligator_mississippiensis_564236735_1_38

Scer_SCRT_04953__158_226

Cfra_2780T1__310_378

Ehux_358059__82_150

Ppat_XP_001760451__15_71

Ddis_XP_640258__158_226

Atha_AT4G02890__6_74

Tthe_XP_001012666__721_789

Scil_68674__6_75

Ptet_A0DBT4_A0DBT4__422_490

Ctel_186294__82_150

Lachancea_thermotolerans_255714507_6_74

Trichoplax_adhaerens_196016140_7_75

Ppat_XP_001752113__6_74

Ppat_XP_001779301__899_966

Bsal_BS15305__38_104

Pinf_XP_002903234__29_95

Ptet_A0DBT4_A0DBT4__566_634

Acas_g3922__40_108

Tmel_XP_002839703__6_74

Spun_SPPG_06227__158_226

Vcar_XP_002953480__82_150

Aque_XP_003386183__470_534

Medicago_truncatula_357494497_82_150

Ptet_A0CI21_A0CI21__82_149

Tpse_XP_002293248__11_66

Aspergillus_niger_CBS_51388_145228827_6_74

Cvar_EFN58312__7_52

Atha_AT3G21280__70_127

Acas_g6357__6_74

Smoe_XP_002964737__234_302

Ngru_XP_002681070__6_74

Mver_07197__6_73

Ngru_XP_002680339__6_72

Tmel_XP_002835800__6_74

Bnat_126124__85_143

Acas_g14439__80_148

Rfil_3756202_2s1f1__2_63

Ngru_XP_002670147__82_150

196049817_18_86

Pyez_3464_g741__373_439

Candidatus_Caldiarchaeum_subterraneum_315426918_14_74

Smoe_XP_002961670__82_150

Tgon_XP_002370734__234_302

Ngru_XP_002681079__6_74

Atha_AT4G05320__234_302

Nvec_XP_001640566__6_74

2264869028_A471B5DRAFT_00742_Ubiquitin_family_candidate_division_YNPFFA_archaeon_SCGC_AAA471B05_GBSN_001_2_24_90

Cfra_6307T1__6_74

Pfal_Q7KQK2_Q7KQK2__158_226

Bnat_44596__8_65

Homo_sapiens_119624909_10_71

Babesia_equi_510910044_6_74
Hsap_ENSP00000344818__6_74

Mpus_Micpu127791__6_74

Ccin_CC1G_11833__158_226

Crei_XP_001691370__337_393

Ngad_03560__6_74

291463616_6_74

Schistosoma_japonicum_3892189_6_74

Ehux_349903__82_150

Aker_39141__6_74

Esil_CBJ32017__386_454

Acas_g14439__4_72

Ppat_XP_001761027__82_150

Pmar_XP_002787968__202_259

Spom_NP_595409_1__234_302

Atha_AT4G02890__158_226

Pmar_XP_002786718__34_100

Aigarchaeota_archaeon_SCGC_AAA471G05_519109682_15_75_bis

Tmel_XP_002839703__82_150

Tthe_XP_001018502__158_226

Ptet_A0DL14_A0DL14__6_74

Ctel_162204__234_302

Aque_XP_003390667__6_75

Paramecium_tetraurelia_strain_d42_145530712_82_144

Gthe_163393__6_74

Cowc_CAOG_08210__6_76

Ngru_XP_002677982__52_113

Tmel_XP_002838743__8_72

Pmar_XP_002773533__158_226

Dmel_FBpp0077159__6_74

Atha_AT5G37640__8_76

Bsal_BS01700__1272_1318

Cfra_1677T1__165_233

Aque_XP_003385941__11_71

Ppat_XP_001775909__6_75

Ctel_165362__29_96

Acas_g7204__30_95

Tmel_XP_002839703__234_302

Ehux_49215__2_50

Sagg_72312__6_74

Esil_CBN73935__6_74

Ehux_464740__1538_1606

Pmar_XP_002773533__82_150

Pinf_XP_002997933__6_74

Mver_05377__6_74

Spun_SPPG_03613__6_74

Ptet_A0DL15_A0DL15__325_393

Pinf_XP_002897374__82_150

Gallus_gallus_47604954_6_74

Ashbya_gossypii_ATCC_10895_45198803_6_74

Ddis_XP_640098__82_150

Bnat_92238__87_155

Emiliania_huxleyi_CCMP1516_551577134_179_248

Pmar_XP_002773533__386_454

Ptet_A0D2P6_A0D2P6__15_82

Cvar_EFN54689__75_118

Sagg_70453__6_74

Ccin_CC1G_06887__7_65

Ngad_05620_01__78_146

Mvib_comp12426_c0_seq1_fr5__29_76

Clim_g154__25_75

Ppat_XP_001755307__234_302

Ngru_XP_002680313__6_74

Esil_CBN79251__157_225

Bnat_33962__7_72

Esil_CBN78090__6_74

Hydroides_elegans_288812763_6_74

Aque_XP_003389521__97_161

Smoe_XP_002964737__6_74

Mpus_Micpu51948__6_74

Esil_CBJ29540__88_145

Ngru_XP_002673186__6_74

Cfra_0921T1__170_238

Umay_XP_759248__14_46

Mver_02062__6_74

Scer_SCRT_00381__6_74

Hsap_ENSP00000304697__158_226

Ctel_50765__7_51

Ancylostoma_ceylanicum_597832926_20_89

Ddis_XP_629435__9_72

Bnat_46610__85_153

Mver_05377__234_302

Pinf_XP_002903188__6_74

Tthe_XP_001015665__158_226

Smoe_XP_002961670__158_226

Paramecium_tetraurelia_strain_d42_145498050_82_150

Atha_AT5G20620__310_378

Spun_SPPG_06227__82_150

Toxoplasma_gondii_ME49_237838205_6_74

Perkinsus_marinus_ATCC_50983_294877734_20_88

Ehux_354368__6_74

Ncra_1701NCU01919__11_73

Smoe_XP_002983549__82_150

Esil_CBJ32017__158_226

Mver_05377__82_150

Trichinella_spiralis_339232978_7_64

Crei_XP_001697239__11_70

Haynesina_germanica_27734329_76_144

Aano_F0Y665__11_72

Rfil_13649_1c__233_270

Ptet_A0DL15_A0DL15__103_148

Ngru_XP_002675850__17_74

Hsap_ENSP00000344818__538_606

Ngru_XP_002672671__75_138

Rfil_746298_3s__113_182

Scil_113925__23_91

Ppat_XP_001766873__158_226

Mcir_Mucci2_181198__6_71

Rfil_97408_3cr1__150_189

Dmel_FBpp0078984__16_85

Candidatus_Caldiarchaeum_subterraneum_343485671__14_74

Nspp_17109_fr5__37_103

Mvib_comp15759_c1_seq1_fr4__22_85

Ptet_A0DBT3_A0DBT3__203_271

Ppat_XP_001777816__234_302

Ppat_XP_001755431__82_150

Ppat_XP_001766873__6_74

Aque_XP_003386183__633_696

Ptet_A0DBT4_A0DBT4__275_318

Aker_35844__6_74

Ppat_XP_001782006__31_96

Tgon_XP_002369514__6_74

Otau_XP_003082269__58_126

Ttra_AMSG_07946__6_74

Mver_00193__6_74

Tthe_XP_001018503__82_150

Cneo_XP_567862__158_226

Atha_AT1G79650__6_75

Pinf_XP_002897374__6_74

Cvar_EFN56802__152_220

Ppat_XP_001764596__274_338

Nspp_1000_fr6__24_72

Clim_g4706__18_74

Cmer_CME004C__31_92

Scil_111738__6_74

Vcar_XP_002957068__82_150

Mver_05525__24_88

Smoe_XP_002983549__6_74

Atha_AT1G55060__82_150

Rfil_3756008_1s2r1__450_518

Nvec_XP_001624647__386_454

Ppat_XP_001761027__234_302

Gthe_47044__7_67

Crei_XP_001701379__6_74

Tthe_XP_001018503__310_378

Sagg_30528__29_90

Pinf_XP_002907168__6_74

Scer_SCRT_04953__6_74

Ocar_g3644_t1__376_443

Aigarchaeota_archaeon_SCGC_AAA471G05_519109682_15_75

Perkinsus_marinus_ATCC_50983_294875298_6_74

Ngru_XP_002679408__6_49

Ehux_436615__82_150

Gthe_158548__6_74

Candidatus_Caldiarchaeum_subterraneum_315428084_14_74

Cowc_CAOG_00620__82_150

Atha_AT2G36170__6_74

Smoe_XP_002964737__82_150

Atha_AT1G16190__6_75

Bnat_46610__162_230

Tmel_XP_002840757__38_106

Mver_02062__158_226

Ocar_g5372_t1__158_225

Sros_PTSG_00610__6_74

Ppat_XP_001777816__82_150

Aano_F0YP62__1_28

Candidatus_Caldiarchaeum_subterraneum_343485671_14_74

Tmel_XP_002842034__158_226

Emiliania_huxleyi_CCMP1516_551577134_2_62

Entamoeba_histolytica_HM1IMSS_67468219_6_74

Ptet_A0C654_A0C654__7_75

Paramecium_tetraurelia_strain_d42_145503723_6_74

Ngru_XP_002680313__234_302

Atha_AT3G09790__324_391

Talaromyces_stipitatus_ATCC_10500_242802397_6_74

Ngru_XP_002678392__6_74

Dmel_FBpp0070894__82_150

Acas_g11162__7_77

marine_metagenome_140220135_8_76

Aano_F0YBM6__6_75

Smoe_XP_002964690__6_75

Moniliophthora_perniciosa_FA553_238567698_2_58

2265094367_A471D15DRAFT_00180_Ubiquitin_family_candidate_division_pSL4_archaeon_SCGC_AAA471D15_GBSN_001_9_15_75

Ptri_XP_002180525__25_89

Candidatus_Caldiarchaeum_subterraneum_315426918__14_74

Mver_02456__6_56

Mcir_Mucci2_111742__6_74

Tthe_XP_001015665__6_74

Ammonia_beccarii_463367_6_74

Dmel_FBpp0073034__538_606

Atha_AT4G02890__82_150

Ccin_CC1G_12576__6_74

Mvib_comp13360_c1_seq1_fr5__16_75

Ddis_XP_640258__82_150

Ppat_XP_001783767__11_70

Aano_F0XYZ7__5_73

Glycine_max_574584361_82_150

Pmar_XP_002771956__6_74

Spun_SPPG_06227__234_302

Sclerotinia_sclerotiorum_1980_UF70_156063510_6_74

Nvec_XP_001623355__6_70

Mver_01934__6_74

Tthe_XP_001018499__158_226

Atha_AT1G65350__233_278

Cneo_XP_567862__386_454

Bnat_42651__88_156

Mvib_comp7781_c0_seq1_fr5__29_97

Ddis_XP_640098__234_302

Reticulomyxa_filosa_569327124_59_127

Drosophila_pseudoobscura_pseudoobscura_125775113_6_76

Ptet_A0DBT3_A0DBT3__55_123

Mver_04749__6_74

Tpse_XP_002295045__4_66

Ocar_g3644_t1__280_309

Ehux_419416__99_167

Tadh_XP_002114447__19_73

Yarrowia_lipolytica_50555534_6_74

Salmo_salar_209735846_6_74

Aque_XP_003385950__82_150

Ptet_A0DBT4_A0DBT4__347_414

Esil_CBN75122__2_46

Ctel_186294__158_225

Hsap_ENSP00000405965__26_90

Ocar_g5375_t1__142_207

Leptophrys_sp_1_LAK2013_525031579_76_98

Gthe_155024__120_185

Ccor_54838__11_71

Ppat_XP_001774326__6_74

Spun_SPPG_06203__6_74

Atha_AT5G20620__234_302

Tgon_XP_002368735__21_87

Mpus_Micpu28921__6_74

Ehux_374268__234_302

Ctel_162204__386_454

Nvec_XP_001637624__86_145

Tcru_XP_817420__38_101

Aque_XP_003389521__250_315

Scil_111778__44_112

Smoe_XP_002973843__158_226

Ddis_XP_640258__310_378

Atha_AT4G05230__7_72

Smoe_XP_002974390__6_65

Cowc_CAOG_08398__6_74

Taeniopygia_guttata_197129054_6_74

Smoe_XP_002961670__6_74

Hsap_ENSP00000344818__386_454

Eimeria_acervulina_557125996_6_74

Phytophthora_infestans_T304_301108213_6_74

Nspp_6550_fr4__23_91

Cpar_1058Contig11571__22_85

Sros_PTSG_04640__6_70

Acas_g9161__6_53

Nvec_XP_001637900__8_72

Hsap_ENSP00000431482__6_51

Scil_109814__25_93

Atha_AT1G31340__6_74

Smoe_XP_002994512__234_302

Atha_AT4G05320__310_378

Crei_XP_001697158__17_71

Bnat_47445__16_69

Vcar_XP_002957068__6_74

Albugo_laibachii_Nc14_325191951_6_74

Ptet_A0DL15_A0DL15__401_469

Sros_PTSG_02884__161_214

Cfra_2281T1__11_71

Aano_F0YBA0__9_71

Atha_AT5G16090__6_70

Paramecium_tetraurelia_strain_d42_145524134_203_271

Reticulomyxa_filosa_569381079_89_157

Pmar_XP_002773533__6_74

Umay_XP_758220__240_308

Cmer_CML042C__35_103

Crei_XP_001695782__25_90

Umay_XP_758220__6_74

302393730_6_74

Ehux_63003__5_73

Ppat_XP_001774326__310_378

Cneo_XP_567862__310_378

Ppat_XP_001755431__158_226

Smoe_XP_002964737__310_378

Pmar_XP_002771351__82_150

Smoe_XP_002973945__672_739

Vcar_XP_002955196__6_74

2527530435_pSL4COM3_00640_hypothetical_protein_candidate_division_pSL4_archaeon_SCGC_AAA471E14_Combined_Assembly_pSL4_3__pSL4_15_74

Ppat_XP_001774326__82_150

Tetrahymena_thermophila_118368840_50_118

Crei_XP_001694320__82_150

Skow_XP_002734500__522_588

Acas_g4175__6_71

Mus_musculus_148684097_12_80

Exophiala_aquamarina_CBS_119918_656917755_6_74

Smoe_XP_002973843__82_150

Cvar_EFN58480__6_74

Atha_AT4G02890__234_302

Acas_g14439__232_300

429544567_9_77

Smoe_XP_002964737__462_530

Bsal_BS06460__25_86

Ptri_XP_002178012__6_74

Tthe_XP_001018500__6_74

Ddis_XP_637795__26_91

Ocar_g3644_t1__146_195

Pinf_XP_002903856__105_173

Cvar_EFN57716__62_99

Ptri_XP_002180197__158_226

Pmar_XP_002773190__36_102

Ptri_XP_002180197__234_302

Cvar_EFN58480__82_150

Ctel_162204__310_378

Aano_F0YIX1__6_74

Ppat_XP_001763027__6_76

Ehux_428400__146_170

Vcar_XP_002955196__82_150

Reticulomyxa_filosa_569310481_83_151

Ehux_310453__2_62

Emiliania_huxleyi_CCMP1516_551577134_86_155

Smoe_XP_002973843__6_74

Ddis_XP_645986__82_150

Rfil_3712675_1s__93_123

Ppat_XP_001774978__6_74

Sros_PTSG_00713__31_95

Tgon_XP_002370734__82_150

Dasypus_novemcinctus_488566430_82_150

Vcar_XP_002951505__835_891

Gthe_82225__6_74

Candida_glabrata_CBS_138_302309726_6_74

Esil_CBJ25906__7_76

Aano_F0XWQ8__6_73

Cowc_CAOG_03184__6_72

Mcir_Mucci2_157563__6_74

Dmel_FBpp0083927__6_75

Ehux_358059__6_74

Erythranthe_guttata_604317114_48_111

Tthe_XP_001012667__367_435

Gthe_87252__29_94

Aque_XP_003385950__6_74

Nvec_XP_001624647__6_74

marine_metagenome_135982346_6_74

Spun_SPPG_06227__310_378

Dmel_FBpp0070894__462_530

Otau_XP_003082269__11_50

Ctel_147724__90_155

Ptet_A0DL17_A0DL17__82_149

Ancylostoma_ceylanicum_597832928_92_148

Tthe_XP_001018503__6_74

Zygosaccharomyces_rouxii_254585431_6_74

Gthe_152873__82_150

Nvec_XP_001625753__6_77

Bnat_86080__38_100

Ppat_XP_001752243__723_788

Isotricha_prostoma_92790162_1_64

Atha_AT5G42300__11_70

Nvec_XP_001621345__1_40

Nvec_XP_001624647__462_530

Tthe_XP_001010040__412_475

Ngru_XP_002676006__6_74

Atha_AT1G55060__158_226

302393716_6_74

Vcar_XP_002946472__11_70

Smoe_XP_002973843__310_378

Pmar_XP_002771956__82_150

Ddis_XP_641560__158_226

Ptet_A0DWV1_A0DWV1__6_72

Atha_AT5G37640__237_305

Spun_SPPG_00643__18_74

Ptet_A0DBT3_A0DBT3__1_47

Paramecium_tetraurelia_strain_d42_145530712_6_74

Ptet_A0CAI2_A0CAI2__6_74

Ogataea_parapolymorpha_DL1_562971346_6_74

Ptri_XP_002178822__50_118

Atha_AT4G05270__7_71

Rfil_3766287_9s1f1__288_356

Ccin_CC1G_06820__7_75

Fonticula_alba_627949207_29_97

Aano_F0XXK5__33_92

Atha_AT4G05320__386_454

Grouper_iridovirus_56418270_6_74

Tthe_XP_001018495__632_700

marine_sediment_metagenome_598763899_6_74

Ddis_XP_641560__82_150

Spom_NP_596035_1__42_108

Pmar_XP_002773533__310_378

Aspergillus_oryzae_RIB40_317145132_44_112

Acas_g13185__94_157

Clim_g967__205_273

Aque_XP_003382605__166_234

Ppat_XP_001764949__6_74

Aker_39141__158_226

Rfil_3766287_9s1f1__442_507

Sagg_37051__1_63

Rfil_73846_4c__166_234

Aano_F0Y7G2__5_73

Tthe_XP_001020806__19_85

Crei_XP_001694320__164_232

Atha_AT5G20620__6_74

Ddis_XP_637465__158_226

Pfal_Q8I545_Q8I545__11_71

Pinf_XP_002903892__110_175

Pmar_XP_002771351__386_454

Mcir_Mucci2_157563__158_226

Ophiocordyceps_sinensis_CO18_531860544_12_73

Cmer_CMC045C__6_74

Smoe_XP_002961670__234_302

Laccaria_bicolor_S238NH82_170109575_6_73

Pmar_XP_002766181__6_74

Acas_g14439__536_604

Ptet_A0DBT4_A0DBT4__498_540

Atha_AT3G09790__398_463

Hsap_ENSP00000344818__234_302

Mcir_Mucci2_157563__234_302

Acas_g14439__156_224
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Vcar_XP_002955932_10_141

Ddis_XP_639901_6_142

Ctel_21625_10_144

Dmel_FBpp0075690_36_168

Ptri_XP_002184462_13_154

Ehux_244872_121_182

Cowc_CAOG_00411_8_130

Ppat_XP_001765357_10_158

Cowc_CAOG_03418_13_150

Aano_F0YIG1_8_145

Nspp_3740_fr1_32_168

Cmer_CMP181C_23_156

Atha_AT4G36800_34_169

Ccri_T00006980001_92_185

Nvec_XP_001631613_8_146

Ptet_A0CD76_A0CD76_48_182

Pmar_XP_002777122_5_141

Mbre_XP_001745834_9_131

Lmaj_XP_003721645_29_144

Dmel_FBpp0074058_8_157

Cpar_26199Contig52952_19_145

Cneo_XP_570451_15_151

Ncra_8068NCU09122_9_143

Sros_PTSG_05286_11_147

Hsap_ENSP00000360613_8_143

Bnat_49890_65_180

Ehux_429395_7_166

Tmel_XP_002835125_60_143

Dmel_FBpp0079704_90_225

Esil_CBJ28647_23_159

Cowc_CAOG_02013_8_144

Nspp_3520_fr2_5_142

Pinf_XP_002904814_14_151

Paramecium_tetraurelia_strain_d42_145538061_8_149

Smoe_XP_002968926_5_144

Cmer_CMS304C_14_150

Aker_70535_8_151

Pbla_Phybl2_15132_9_152

Ccri_T00009358001_12_143

Galdieria_sulphuraria_545706653_10_146

Atha_AT1G78870_9_146

Reticulomyxa_filosa_569432011_4_143

Microcystis_aeruginosa_640538741_60_146

Aano_F0YDU2_8_144

Nspp_1914_fr5_1_61

Cneo_XP_567303_7_130

Atha_AT5G56150_5_140

Ehux_445078_8_144

Cmer_CMG003C_6_142

Pirellula_staleyi_502677336_62_148

Ptet_A0E646_A0E646_8_149

Ncra_3833NCU04302_7_149

Ngru_XP_002676620_11_148

Gthe_155732_8_150

Aque_XP_003388007_41_181

Nvec_XP_001636831_37_170

Sclerotinia_sclerotiorum_1980_156061958_5_144

Sros_PTSG_04126_9_142

Lmaj_XP_001686040_11_145

Ehux_471004_8_161

Pfal_Q8I4X8_Q8I4X8_15_143

Hsap_ENSP00000316176_7_142

Ngad_03103_14_149

Pyez_17804_g4365_10_142

Acas_g6071_9_126

Pinf_XP_002906149_67_115

Cafeteria_roenbergensis_virus_BVPW1_310831091_7_143

Smoe_XP_002982575_8_143

Paramecium_tetraurelia_strain_d42_145542849_8_149

Scer_SCRT_00562_8_148

Dmel_FBpp0087313_46_180

Smoe_XP_002971734_6_144

Aano_F0YFD6_1_138

Bsal_BS87965c_24_160

Smoe_XP_002985078_20_143

Cmer_CMS503C_12_161

Gthe_84623_14_148

Ccri_T00004379001_5_141

Sros_PTSG_12895_9_158

Nvec_XP_001625021_2_92

Ncra_3229NCU03610_35_168

Ccin_CC1G_11074_5_141

Vcar_XP_002958335_12_150

Glam_XP_001709540_21_143

Cpar_31467Contig9235_72_216

Cneo_XP_570224_4_128

Ngru_XP_002680813_7_142

Ptet_A0DE66_A0DE66_8_125

Cmer_CMD152C_5_141

Ccri_T00009466001_10_159

Gthe_69388_2_59

Ppat_XP_001764104_13_149

Danio_rerio_41055694_5_141

Pinf_XP_002906281_1_112

Rory_14961_1_79

Rory_16502_58_194

Ngru_XP_002681637_28_161

Dmel_FBpp0077741_8_151

Ehux_370211_16_149

Solanum_lycopersicum_460373401_5_141

Pfal_Q8IDP1_Q8IDP1_138_256

Crei_XP_001702688_10_146

Sros_PTSG_08103_21_156

Acas_g81_12_127

Ppat_XP_001785852_5_141

Ctel_211499_5_141

Atha_AT3G55380_152_193

Scer_SCRT_00344_6_142

Atha_AT3G20060_40_174

Tvag_XP_001583928_6_141

Mbre_XP_001743867_8_151

Hsap_ENSP00000261427_8_147

Colletotrichum_fioriniae_PJ7_615472248_58_198

Ptet_Q6BG08_Q6BG08_8_149

Smoe_XP_002968980_13_147

Pinf_XP_002909127_12_143

Aano_F0XVN4_7_143

Aureococcus_anophagefferens_323456764_7_143

Tthe_XP_001014450_50_194

Ptri_XP_002180700_9_150

Pinf_XP_002906158_15_71

Crei_XP_001694965_14_137

Nvec_XP_001631930_11_161

Pinf_XP_002904925_7_144

Bnat_57270_10_153

Tmel_XP_002836384_6_141

Ccri_T00002310001_8_143

Hsap_ENSP00000379931_59_195

Acas_g6187_9_91

Pmar_XP_002765496_45_148

Spun_SPPG_01821_11_141

Rory_2518_404_519

Aano_F0YAW6_62_194

Sros_PTSG_06167_5_141

Tvag_XP_001319435_11_152

Chrysochloris_asiatica_586471238_8_143

Oreochromis_niloticus_348533207_5_141

Pbla_Phybl2_176761_5_141

Nspp_4240_fr5_51_199

Crei_XP_001689734_7_145

Ddis_XP_643460_8_144

Theileria_parva_strain_Muguga_71027649_5_141

Cowc_CAOG_06883_31_171

Ccri_T00008828001_8_149

Crei_XP_001697709_7_147

Ttra_AMSG_06129_14_151

Lepisosteus_oculatus_573884720_5_141

Tpse_XP_002287573_14_142

Rory_4250_6_140

Ruminococcus_sp_CAG488_547460896_59_142

Vcar_XP_002949062_5_141

Atha_AT1G75440_19_154

Esil_CBJ28324_549_682

Nvec_XP_001626075_43_179

Ctel_152679_22_157

Pmar_XP_002776577_6_139

Atha_AT2G02760_8_144

2265090996_candidate_division_pSL4_archaeon_SCGC_AAA471G05_GBSN_001_14_22_153

Atha_AT3G24515_10_158

Tvag_XP_001326923_25_157

Bnat_23744_2_139

Atha_AT1G36340_12_147

Gthe_159513_44_194

Spun_SPPG_08287_5_143

Solirubrobacter_sp_URHD0082_654594007_50_134

Tthe_XP_001033241_15_163

Mpus_Micpu59129_2_137

Nvec_XP_001635732_5_141

Ptet_A0DFS8_A0DFS8_14_130

Ptet_A0DYM1_A0DYM1_979_1113

Tvag_XP_001580347_2_135

Falb_H696_02345T1_14_142

Ngru_XP_002668983_31_164

Aano_F0Y2E8_7_153

Clim_g6803_5_141

Ptet_A0BTX3_A0BTX3_6_144

Pbla_Phybl2_139459_9_143

Aque_XP_003384594_5_145

Ehux_417255_30_152

Esil_CBN73785_9_137

Tpse_XP_002288526_1_89

Candidatus_Caldiarchaeum_subterraneum_315426917_16_149

Falb_H696_04630T0_10_158

Tvag_XP_001323882_7_141

Pmar_XP_002767170_10_132

Ccin_CC1G_01236_8_151

Esil_CBJ28273_11_145

Aker_50224_6_126

Smoe_XP_002980875_9_152

Cicer_arietinum_502178241_5_140

Aker_51681_23_154

Rhizophagus_irregularis_DAOM_197198w_595490946_5_140

Ptet_A0D2S6_A0D2S6_17_150

Ttra_AMSG_04072_29_163

Ccin_CC1G_00319_24_152

Bsal_BS34590_5_142

Mpus_Micpu14767_5_142

Colletotrichum_graminicola_M1001_310800822_5_145

Falb_H696_03713T0_8_144

Hsap_ENSP00000397453_18_152

Tvag_XP_001320008_9_149

Esox_lucius_225715466_5_141

Pmar_XP_002776577_139_211

Spironucleus_salmonicida_558597414_7_143

Gthe_96105_13_163

Nspp_13819_fr4_12_151

Cowc_CAOG_06956_6_154

Ptri_XP_002179401_8_144

Atha_AT5G41700_5_142

Pyez_16994_g4128_11_148

Mpus_Micpu193082_11_146

Hsap_ENSP00000338348_8_157

Tthe_XP_001024203_25_143

Aque_XP_003386885_20_155

Rory_14041_22_140

Ptet_A0EBF3_A0EBF3_48_169

Ehux_47260_4_141

Esil_CBJ32534_5_37

Ccri_T00009096001_13_150

Micromonas_sp_RCC299_255087364_5_142

Atha_AT1G16890_29_154

Ddis_XP_640448_9_148

Nvec_XP_001625020_2_111

Sros_PTSG_03487_6_139

Hsap_ENSP00000272930_37_179

Cneo_XP_571078_50_94

Tpse_XP_002288880_10_152

Mpus_Micpu34736_9_157

Mbre_XP_001743159_6_142

Cmer_CMB014C_8_149

Hsap_ENSP00000349722_8_143

Hsap_ENSP00000376215_65_201

Tvag_XP_001330055_18_147

Nspp_6360_fr3_18_167

Ccri_T00006794001_25_140

Ngad_01858_181_300

Nspp_1164_fr4_502_619

Dmel_FBpp0073477_66_202

Smoe_XP_002990483_8_145

Cmer_CMB015C_36_172

Aker_87191_6_149

Clim_g5595_26_158

Smoe_XP_002986261_34_169

Guillardia_theta_CCMP2712_551648829_5_142

Mpus_Micpu123456_7_143

Planktothrix_agardhii_NIVACYA_1268_658299224_62_147

Smoe_XP_002972889_38_165

Monosiga_brevicollis_MX1_167522054_7_144

Ppat_XP_001779914_10_148

Xenopus_Silurana_tropicalis_118404876_5_141

Mus_musculus_74142433_5_141

2265088060_candidate_division_pSL4_archaeon_SCGC_AAA471E14_GBSN_001_10_17_150

Aano_F0YIG2_2_121

synthetic_construct_649121725_5_141

Aano_F0YJE8_1_138

Lmaj_XP_001685385_29_145

Ncra_1117NCU01225_8_146

Aque_XP_003388768_75_147

Nspp_6362_fr3_18_167

Gthe_39945_5_99

Ddis_XP_645515_16_163

Nvec_XP_001640810_30_144

Ccin_CC1G_15409_34_155

Microcystis_aeruginosa_490260918_60_146

Homo_sapiens_44890748_5_141

Nvec_XP_001639950_6_147

Dmel_FBpp0072998_212_348

Ncra_8883NCU10046_11_128

Gthe_75159_5_141

Ptet_A0CAK6_A0CAK6_19_146

Ngad_03426_25_166

Aker_36126_17_153

Smoe_XP_002977888_34_169

Ppat_XP_001773168_7_145

Ocar_g2800_t1_7_98

Hsap_ENSP00000347836_29_144

Atha_AT3G55380_10_133

Acas_g1896_18_124

Aque_XP_003384453_5_141

Nvec_XP_001630168_19_153

Ttra_AMSG_00539_25_159

Pfal_Q8I301_Q8I301_7_151

Smoe_XP_002984701_40_172

Ehux_121756_8_106

Ngru_XP_002672063_12_153

Pmar_XP_002765841_1_75

Tthe_XP_976655_30_154

Ngru_XP_002670394_5_134

Bsal_BS56565_56_190

Tmel_XP_002835870_29_161

Nspp_1165_fr4_484_601

Myxococcus_stipitatus_DSM_14675_441489995_62_138

Vcar_XP_002954063_10_145

Candidatus_Caldiarchaeum_subterraneum_315426998_16_149

Cmer_CME162C_55_190

Aque_XP_003383050_7_138

Dmel_FBpp0082303_10_159

Bnat_85453_7_144

Vcar_XP_002955388_13_142

Vcar_XP_002948060_2888_2966

Atha_AT2G46030_10_142

Ttra_AMSG_00634_9_152

Rhizophagus_irregularis_DAOM_197198w_595490945_5_141

Coccomyxa_subellipsoidea_C169_545371820_5_141

Nvec_XP_001624113_8_141

Dmel_FBpp0076445_30_164

Nspp_6181_fr4_68_204

Hsap_ENSP00000380178_10_160

Aker_52074_6_142

Aker_92266_5_140

Paramecium_tetraurelia_strain_d42_145544951_8_149

Aque_XP_003390811_13_149

Spun_SPPG_07072_21_137

Marine_Group_II_euryarchaeote_SCGC_AB629J06_516675903_6_141

Tpse_XP_002291054_11_141

Rory_4884_8_149

Ehux_444197_6_142

Sros_PTSG_08441_11_141

Ddis_XP_636428_13_148

Pmar_XP_002779310_8_144

Atha_AT1G45050_19_154

Pbla_Phybl2_135910_14_163

Smoe_XP_002977572_8_143

Acas_g10875_8_144

Lcom_133921_34_171

Cowc_CAOG_06859_36_168

Cmer_CME199C_6_142

Bnat_72285_6_143

Ccin_CC1G_03905_26_133

Cneo_XP_571010_3_127

Singulisphaera_acidiphila_DSM_18658_430014389_62_144

Rory_4719_2_114

Aker_16472_3_118

Glycine_max_351725573_5_141

Rory_12826_6_75

Ddis_XP_637050_8_150

Bnat_55640_3_111

Scer_SCRT_02885_6_142

Babesia_equi_510908136_5_141

Ppat_XP_001776733_10_146

Smoe_XP_002967264_10_159

Pyez_4709_g1017_6_149

Bnat_27419_2_55

Ppat_XP_001773359_17_117

2265094366_candidate_division_pSL4_archaeon_SCGC_AAA471D15_GBSN_001_9_22_153

Nvec_XP_001620500_2_112

Cpar_30052Contig7735_8_140

Ehux_197584_12_148

Ppat_XP_001775540_20_161

Falb_H696_00425T0_16_118

Nvec_XP_001628018_19_86

Candidatus_Caldiarchaeum_subterraneum_315428085_16_149

Tvag_XP_001582377_5_141

Nspp_1913_fr6_16_90

Equus_caballus_545212258_19_155

Gthe_92450_5_140

Ncra_7397NCU08345_26_161

Plantago_major_52851174_5_141

Ptet_A0BY61_A0BY61_12_156

Ddis_XP_641392_1_115

Spun_SPPG_06608_21_155

Ctel_148921_5_141

Prunus_persica_595848416_55_193

Aque_XP_003382994_29_144

Ngad_03322_01_8_143

Mbre_XP_001743337_11_161

Tvag_XP_001324250_17_150

Atha_AT3G08700_5_142

Ngru_XP_002679950_8_152

Clim_g5919_6_156

Cryptococcus_neoformans_var_grubii_H99_540384063_6_141

Bnat_58084_3_140

Atha_AT1G63800_9_142

Acas_g3099_5_141

Aano_F0XY84_56_163

Rory_824_55_179

Ppat_XP_001774488_40_175

Ppat_XP_001758801_5_141

Pmar_XP_002767423_5_141

Esil_CBN78289_11_152

Tvag_XP_001313136_10_143

Cowc_CAOG_00194_6_146

Smoe_XP_002993416_5_141

Octodon_degus_507641618_5_141

Ccin_CC1G_08562_8_143

Nvec_XP_001639739_12_157

marine_metagenome_138968111_7_143

Pbla_Phybl2_177587_14_142

Tthe_XP_001018543_8_120

Sus_scrofa_118403848_5_141

Atha_AT5G53300_5_141

Hsap_ENSP00000303709_51_187

Vcar_XP_002958085_33_167

Ngad_02871_20_161

Pmar_XP_002776458_5_141

Babesia_bigemina_656183702_7_143

Acas_g2614_759_902

Homo_sapiens_48145949_5_141

Mbre_XP_001745365_7_144

Glam_XP_001704561_6_142

Aker_32539_8_149

Smoe_XP_002983206_5_140

Nvec_XP_001627428_30_164

Vitis_vinifera_225456441_6_144

Pestalotiopsis_fici_W1061_630043226_5_144

Macaca_fascicularis_544420299_5_141

Vcar_XP_002952042_6_157

Pmar_XP_002781046_5_138

Tmel_XP_002840303_6_127

Rory_14296_2_148

Nspp_3013_fr1_57_191

Hsap_ENSP00000363019_5_141

Acas_g3271_5_142

Ccri_T00009159001_28_160

Ppat_XP_001768256_9_152

Smoe_XP_002978566_28_162

Gthe_154189_5_142

Smoe_XP_002982217_13_142

Mbre_XP_001743467_5_141

Monosiga_brevicollis_MX1_167518253_5_141

Aque_XP_003382495_9_148

Ddis_XP_643940_4_132

Tmel_XP_002835470_5_141

Falb_H696_04834T0_7_142

Aque_XP_003385809_8_143

Sros_PTSG_10373_8_112

Erythranthe_guttata_604332143_5_140

Theileria_orientalis_strain_Shintoku_403223012_5_141

Pbla_Phybl2_117851_1_78

Pinf_XP_002902218_11_153

Rory_12704_9_144

Tthe_XP_001019555_5_142

Tvag_XP_001324881_13_147

Rory_5358_1_123

Ihof_5354_9_147

Sros_PTSG_09370_112_163

Mbre_XP_001750086_90_184

Ctel_103291_2_145

Gthe_101759_14_149

Ngad_03250_660_775

Microcystis_aeruginosa_488880000_60_146

Ctel_19728_8_157

Ccin_CC1G_01847_27_161

Oreochromis_niloticus_348510745_5_141

Lmaj_XP_888564_5_140

Ddis_XP_642773_7_143

Mpus_Micpu33249_14_150

Mpus_Micpu182218_5_142

Ehux_452424_103_207

Planktothrix_agardhii_652996299_62_146

Ehux_464866_8_160

Ppat_XP_001753179_10_158

Scer_SCRT_04458_13_141

Clostridium_saccharoperbutylacetonicum_505205802_63_141

Bsal_BS80830_441_573

Pinf_XP_002899443_12_161

Ptet_A0C3F7_A0C3F7_6_144

Pbla_Phybl2_111568_2_116

Pbla_Phybl2_160803_27_160

Ngad_01040_23_161

Esil_CBJ30375_168_304

Nspp_1508_fr3_50_186

Aker_43469_55_191

Smoe_XP_002964045_11_142

Ccri_T00004299001_5_143

Mbre_XP_001745649_9_158

Pirellula_staleyi_502677340_62_143

Cneo_XP_571364_5_141

Tmel_XP_002839095_11_161

Mbre_XP_001749711_15_150

Tpse_XP_002291866_27_146

Ccri_T00001326001_9_152

Phaseolus_vulgaris_593689778_5_141

Pan_troglodytes_114600875_5_141

Isosphaera_pallida_503329553_69_146

Tetrahymena_thermophila_SB210_586745315_9_147

Aker_43364_8_143

Ngru_XP_002677706_14_148

Ppat_XP_001776874_9_152

Ddis_XP_646882_8_128

Ctel_150271_8_147

Atha_AT4G36410_19_154

Chlamydomonas_reinhardtii_159482502_5_141

Ngru_XP_002670723_5_141

Nspp_5981_fr6_7_137

Scer_SCRT_01918_8_157

Atha_AT5G41340_10_142

Ccin_CC1G_03732_8_139

Desulfobulbus_japonicus_655132631_44_139

Tmel_XP_002838559_9_159

Nvec_XP_001628644_6_138

Pyez_15707_g3750_16_165

Cneo_XP_567181_8_144

Atha_AT4G27960_35_171

Spun_SPPG_03569_14_150

Pmar_XP_002785759_8_156

Hsap_ENSP00000359525_7_143

Spun_SPPG_03397_12_159

Bsal_BS38415_11_145

Atha_AT5G59300_46_195

Ehux_66742_14_113

Hsap_ENSP00000264552_16_149

Hsap_ENSP00000356243_6_146

Aque_XP_003391195_11_120

Tpse_XP_002287584_9_159

Ctel_103167_2_110

Ptet_A0DWC2_A0DWC2_8_149

Fragaria_vesca_subsp_vesca_470122965_6_144

Ngad_00044_5_141

Esil_CBN73839_55_187

Esil_CBN77648_5_127

Dmel_FBpp0082026_27_148

Ptet_A0CH05_A0CH05_383_517

Sros_PTSG_07150_127_263

Ehux_440897_33_165

Hsap_ENSP00000222402_5_141

Dmel_FBpp0078490_8_144

Ppat_XP_001757897_12_146

Mver_07203_5_141

Ptet_A0E347_A0E347_8_149

Arabidopsis_lyrata_subsp_lyrata_297799186_5_141

Ppat_XP_001767274_8_144

Ptri_XP_002183617_4_141

Myxococcus_stipitatus_505163844_62_138

Ngru_XP_002675424_5_140

Smoe_XP_002989973_5_144

Scer_SCRT_00885_51_172
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Fig. S6G UQ_con PB
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Ptet_A0BMS1_A0BMS1_996_1131

Cpar_31070Contig8778_8_147

Ngru_XP_002670723_5_141

Ptet_A0E297_A0E297_466_609

Spun_SPPG_01821_11_141

Sros_PTSG_09370_112_163

Hsap_ENSP00000272930_37_179

Theileria_orientalis_strain_Shintoku_403223012_5_141

Pfal_Q8IAW2_Q8IAW2_8_144

Bsal_BS34585_5_140

Ccri_T00009526001_10_135

Bnat_49890_65_180

Dmel_FBpp0110481_10_159

Colletotrichum_graminicola_M1001_310800822_5_145

Acas_g5593_93_226

Nvec_XP_001631613_8_146

Pinf_XP_002906044_6_144

Ocar_g3391_t1_45_120

Ngad_01858_181_300

Atha_AT5G59300_46_195

Spun_SPPG_06608_21_155

Nvec_XP_001624113_8_141

Smoe_XP_002977888_34_169

Ngru_XP_002675424_5_140

Ehux_121756_8_106

Tvag_XP_001324881_13_147

Mbre_XP_001749711_15_150

Nvec_XP_001625021_2_92

Tmel_XP_002839095_11_161

Giardia_intestinalis_ATCC_50581_253746746_5_141

Rory_4455_8_144

Aano_F0YIG1_8_145

Nspp_7076_fr3_20_152

Cmer_CMP181C_23_156

Gthe_160227_20_155

Ngad_00044_5_141

Esil_CBJ28324_549_682

Babesia_equi_510908136_5_141

Smoe_XP_002985720_12_142

Lmaj_XP_003722523_5_142

Chlorella_variabilis_552822109_5_141

Ncra_3239NCU03623_9_158

Pfal_C6KSR0_C6KSR0_6_143

Aque_XP_003386885_20_155

Nvec_XP_001635733_6_45

Aker_103840_76_209

Tvag_XP_001305183_7_142

Pmar_XP_002779310_8_144

Sros_PTSG_03317_4_140

Atha_AT1G63800_9_142

Ctel_21101_8_151

Pinf_XP_002909127_12_143

Cpar_31467Contig9235_72_216

Acas_g8068_8_150

Ehux_417255_30_152

Aker_70535_8_151

Tthe_XP_001007905_12_140

Crei_XP_001701315_33_167

Ppat_XP_001782110_9_149

Pinf_XP_002899443_12_161

Ccri_T00002169001_2_130

Ctel_168305_34_165

Ptet_A0BUC8_A0BUC8_5_142

Sros_PTSG_03487_6_139

Cmer_CMH227C_14_143

Homo_sapiens_578813525_5_141

Pbla_Phybl2_115749_1_137

Pinf_XP_002906158_15_71

Micromonas_sp_RCC299_255087364_5_142

Hsap_ENSP00000265339_8_143

Aano_F0YHA0_2_94

Esil_CBJ30821_8_150

Tmel_XP_002842218_33_166

Rory_7651_14_142

Acas_g3271_5_142

Ppat_XP_001762079_32_167

Hsap_ENSP00000380178_10_160

Ctel_166298_8_143

Ttra_AMSG_01663_10_142

Nspp_6361_fr3_18_167

Smoe_XP_002968926_5_144

Ptri_XP_002180707_10_145

Vcar_XP_002953636_10_158

Nvec_XP_001639950_6_147

Pbla_Phybl2_180168_6_141

Aker_50224_6_126

Atha_AT5G41340_10_142

Scer_SCRT_01918_8_157

Sros_PTSG_10418_5_141

Gthe_96105_13_163

Mpus_Micpu182218_5_142

Ppat_XP_001764104_13_149

Ppat_XP_001759393_11_142

Bsal_BS07405_5_142

Tpse_XP_002291043_11_152

Tvag_XP_001580347_2_135

Cowc_CAOG_07250_28_161

Ptet_A0BQN5_A0BQN5_5_142

Ehux_78302_12_114

Tpse_XP_002288880_10_152

Ptet_A0CFR8_A0CFR8_375_509

Marine_Group_II_euryarchaeote_SCGC_AB629J06_516675903_6_141

Bsal_BS12355_6_140

Cmer_CME199C_6_142

Ppat_XP_001776874_9_152

Hsap_ENSP00000349722_8_143

Aque_XP_003384453_5_141

Ehux_429395_7_166

Gthe_75159_5_141

Candidatus_Caldiarchaeum_subterraneum_557694902_16_149

Nvec_XP_001628644_6_138

Smoe_XP_002977572_8_143

Tthe_XP_001022900_740_866

Ncra_8627NCU09731_8_144

Smoe_XP_002971734_6_144

Ppat_XP_001785852_5_141

Aker_32539_8_149

Tthe_XP_001033241_15_163

synthetic_construct_649121725_5_141

Cowc_CAOG_07576_8_143

Tpse_XP_002288526_1_89

Bnat_27419_2_55

Nspp_1913_fr6_16_90

Pmar_XP_002776577_139_211

Tvag_XP_001330055_18_147

Crei_XP_001697709_7_147

Ddis_XP_637050_8_150

Nspp_3740_fr1_32_168

Lmaj_XP_001680996_44_167

Paramecium_tetraurelia_strain_d42_145544951_8_149

Bnat_47126_26_142

Acas_g2614_759_902

Mbre_XP_001744316_14_140

Ptet_A0BY61_A0BY61_12_156

Glam_XP_001705864_34_170

Bsal_BS15505_5_142

Pfal_Q8IDD9_Q8IDD9_13_147

Ctel_150271_8_147

Smoe_XP_002968980_13_147

Crei_XP_001702688_10_146

Bsal_BS38415_11_145

Smoe_XP_002990483_8_145

Mver_07203_5_141

Rory_12704_9_144

Ngad_03103_14_149

Ccin_CC1G_11200_69_119

Aker_52074_6_142

Aker_92266_5_140

Aker_88254_22_155

Aque_XP_003384594_5_145

Monosiga_brevicollis_MX1_167518253_5_141

Hsap_ENSP00000338348_8_157

Cavia_porcellus_348560150_5_141

Ppat_XP_001768256_9_152

Tthe_XP_001027552_413_546

Aker_43469_55_191

Ehux_197584_12_148

Ddis_XP_640448_9_148

Ccin_CC1G_03732_8_139

Nspp_7077_fr3_20_162

Cneo_XP_570451_15_151

Falb_H696_04630T0_10_158

Pfal_Q8IDP1_Q8IDP1_138_256

Ddis_XP_640605_82_214

Cowc_CAOG_06883_31_171

Falb_H696_00415T0_12_161

Aque_XP_003385999_31_156

Tpse_XP_002291866_27_146

Sros_PTSG_07150_127_263

Smoe_XP_002967264_10_159

Hsap_ENSP00000261427_8_147

Cpar_10818Contig53741_54_187

Pirellula_staleyi_502677340_62_143

2527530434_candidate_division_pSL4_archaeon_SCGC_AAA471E14_Combined_Assembly_pSL4_3__pSL4_17_150

Esil_CBJ28145_4_141

Ttra_AMSG_12052_11_151

Hsap_ENSP00000316176_7_142

Tthe_XP_001030175_7_143

Clim_g5335_8_143

Sros_PTSG_02487_21_105

Pfal_Q8IJ70_Q8IJ70_21_144

Crei_XP_001699308_5_141

Spun_SPPG_03569_14_150

Ctel_223360_25_160

Mpus_Micpu151605_8_151

Candidatus_Magnetoglobus_multicellularis_str_Araruama_571784527_104_185

Ddis_XP_639901_6_142

Smoe_XP_002993416_5_141

Pbla_Phybl2_117851_1_78

Esil_CBJ27032_8_150

Flexibacter_roseolus_652632956_64_145

Ppat_XP_001773359_17_117

Erythranthe_guttata_604319648_5_141

Ccin_CC1G_05180_33_160

Lcom_131872_5_141

Rory_5954_5_137

Planktothrix_agardhii_NIVACYA_1268_658299224_62_147

Sros_PTSG_08441_11_141

Ctel_148921_5_141

Microtus_ochrogaster_532056743_5_140

Dmel_FBpp0082026_27_148

Nvec_XP_001626075_43_179

Ncra_7397NCU08345_26_161

Ddis_XP_645515_16_163

Pbla_Phybl2_178284_8_144

Nspp_2093_fr4_15_152

Smoe_XP_002988047_38_165

Rory_4398_3_117

Ppat_XP_001775540_20_161

Pmar_XP_002785618_10_115

Aque_XP_003391195_11_120

Gthe_147269_6_140

2265090259_candidate_division_pSL4_archaeon_SCGC_AAA471F17_GBSN_001_13_22_153

Lcom_133921_34_171

2265090996_candidate_division_pSL4_archaeon_SCGC_AAA471G05_GBSN_001_14_22_153

Ptet_A0E347_A0E347_8_149

Clim_g3091_45_181

Tvag_XP_001310926_6_143

Acas_g6071_9_126

Ngad_03322_01_8_143

Ccin_CC1G_01847_27_161

Hsap_ENSP00000379931_59_195

Nvec_XP_001630168_19_153

Rory_14961_1_79

Ccri_T00006980001_92_185

Ptet_A0DR11_A0DR11_7_139

Cmer_CMG136C_21_139

Nvec_XP_001631930_11_161

Cneo_XP_570851_17_168

Cryptococcus_neoformans_var_neoformans_JEC21_58267708_3_127

Pyez_16994_g4128_11_148

Pinf_XP_002902218_11_153

Cneo_XP_572712_8_151

Smoe_XP_002986261_34_169

Amborella_trichopoda_586775722_5_141

Gthe_155732_8_150

Tmel_XP_002840303_6_127

Aque_XP_003382769_8_151

Sros_PTSG_00932_6_127

Mbre_XP_001742043_8_122

Hsap_ENSP00000384361_8_137

Pmar_XP_002777122_5_141

Cowc_CAOG_06859_36_168

Atha_AT5G50870_6_130

Mpus_Micpu14767_5_142

Ccin_CC1G_15409_34_155

Pmar_XP_002785759_8_156

Colletotrichum_fioriniae_PJ7_615472248_58_198

Giardia_lamblia_ATCC_50803_159111264_34_170

Nspp_4240_fr5_51_199

Bsal_BS02900_18_154

Falb_H696_03713T0_8_144

Pbla_Phybl2_160803_27_160

Esil_CBJ32389_8_146

Cneo_XP_567481_27_160

Bsal_BS87965c_24_160

Tvag_XP_001313136_10_143

Aano_F0YIG2_2_121

Tvag_XP_001294128_6_143

Ccri_T00009358001_12_143

Nspp_3013_fr1_57_191

Scer_SCRT_01060_8_144

Clim_g5973_14_142

Ocar_g11044_t1_6_146

Bnat_55640_3_111

Ptet_A0BIB5_A0BIB5_7_131

Dmel_FBpp0077741_8_151

Myxococcus_stipitatus_505163844_62_138

Lepisosteus_oculatus_573884720_5_141

Sros_PTSG_08103_21_156

Ocar_g9079_t1_3_59

Cmer_CMS503C_12_161

Danio_rerio_41055694_5_141

Ccin_CC1G_03905_26_133

Pmar_XP_002784701_6_140

Sus_scrofa_118403848_5_141

Clostridium_sp_Maddingley_MBC3426_495694152_64_139

Ptet_A0E1Q4_A0E1Q4_572_708

Sros_PTSG_10238_8_144

Pyez_15707_g3750_16_165

Mpus_Micpu34736_9_157

Homo_sapiens_33149322_5_141

Acas_g81_12_127

Homo_sapiens_765056_5_141

Acas_g9775_8_143

Tthe_XP_001020510_395_530

Pfal_O77397_O77397_8_143

Hsap_ENSP00000348838_34_167

Pyez_4709_g1017_6_149

Ccin_CC1G_08719_16_90

Nvec_XP_001632658_9_143

Ddis_XP_643460_8_144

Smoe_XP_002970489_28_162

Ptri_XP_002184246_10_147

Cneo_XP_569863_8_144

Cneo_XP_571010_3_127

Pmar_XP_002781046_5_138

Reticulomyxa_filosa_569421591_4_143

Pyez_3210_g683_8_143

Pfal_Q8ILW5_Q8ILW5_159_275

Tmel_XP_002838894_8_144

Ptri_XP_002181167_9_158

Isosphaera_pallida_503329553_69_146

Bnat_23744_2_139

Tthe_XP_001024405_34_170

Homo_sapiens_33149324_8_143

Sros_PTSG_00491_11_148

Vcar_XP_002958782_15_150

Ehux_47957_7_93

Atha_AT5G56150_5_140

Gthe_97471_75_207

Gpro_74641_5_142

Ctel_205058_30_172

Clim_g4206_15_150

Nspp_6362_fr3_18_167

Ptet_A0D2S6_A0D2S6_17_150

Paramecium_tetraurelia_strain_d42_145542849_8_149

Lmaj_XP_888564_5_140

Nspp_26823_fr4_2_83

Pmar_XP_002787046_8_156

Gthe_92450_5_140

Colletotrichum_sublineola_640922546_5_145

Aker_16472_3_118

Pmar_XP_002768097_1_90

marine_metagenome_138968111_7_143

Ppat_XP_001758801_5_141

Tvag_XP_001319435_11_152

Tvag_XP_001301033_11_146

Ccri_T00001326001_9_152

Cowc_CAOG_02013_8_144

Aano_F0YAW6_62_194

Mbre_XP_001745834_9_131

Cneo_XP_567181_8_144

Mbre_XP_001751066_6_156

Hsap_ENSP00000363019_5_141

Acas_g8358_9_143

Bsal_BS34590_5_142

Ptet_A0DTW7_A0DTW7_9_145

Mpus_Micpu127067_8_149

Gthe_154208_9_145

Cmer_CMB015C_36_172

Pyez_3543_g767_37_168

Smoe_XP_002974421_12_142

Pbla_Phybl2_31052_5_141

Cmer_CMR010C_8_143

Gthe_150936_39_173

Sros_PTSG_01769_5_140

Ccin_CC1G_03070_5_118

Hsap_ENSP00000264552_16_149

Tmel_XP_002836119_7_146

Dmel_FBpp0075690_36_168

2527525289_candidate_division_pSL4_archaeon_SCGC_AAA471B22_Combined_Assembly_pSL4_1__pSL4_4_116

Acas_g12199_18_146

Ehux_429671_6_146

Ehux_452424_103_207

Ncra_8068NCU09122_9_143

Aano_F0Y2E8_7_153

Acas_g3423_43_141

Atha_AT3G13550_40_176

Ehux_444197_6_142

Vcar_XP_002955932_10_141

Pfal_Q8I301_Q8I301_7_151

Aker_43364_8_143

Atha_AT3G55380_10_133

Ngru_XP_002679950_8_152

Cowc_CAOG_00411_8_130

Aano_F0Y5L1_38_153

Glam_XP_001704561_6_142

Patulibacter_medicamentivorans_494847365_60_135

Ppat_XP_001763517_30_165

Ccri_T00006794001_25_140

Ehux_434017_28_158

Rhizophagus_irregularis_DAOM_197198w_595490946_5_140

Smoe_XP_002989973_5_144

Tpse_XP_002289593_11_146

Nspp_1914_fr5_1_61

Equus_caballus_545212258_19_155

Crei_XP_001694849_8_151

Ppat_XP_001752909_32_167

Vcar_XP_002949242_11_103

Pinf_XP_002904814_14_151

2527529148_candidate_division_pSL4_archaeon_SCGC_AAA471D15_Combined_Assembly_pSL4_2__pSL4_22_153

Acas_g3099_5_141

Cowc_CAOG_08446_1_133

Ttra_AMSG_00634_9_152

Ptet_A0CD76_A0CD76_48_182

Gthe_156286_39_145

Falb_H696_04834T0_7_142

Pinf_XP_002894916_51_87

Rory_4250_6_140

Ttra_AMSG_07654_8_136

Bnat_87998_7_150

Bnat_44917_4_110

Falb_H696_02345T0_14_142

Ptet_A0BMG6_A0BMG6_8_123

Tpse_XP_002289956_5_141

Ocar_g6624_t1_26_140

Pirellula_staleyi_DSM_6068_283440356_62_143

Atha_AT5G05080_15_150

Hymenolepis_microstoma_555930990_4_140

Ncra_1117NCU01225_8_146

Paramecium_tetraurelia_strain_d42_145538061_8_149

Pinf_XP_002898497_8_144

Candidatus_Caldiarchaeum_subterraneum_315426998_16_149

Phaseolus_vulgaris_593689778_5_141

Cneo_XP_570639_11_144

Clim_g5919_6_156

Sros_PTSG_05046_7_147

Tthe_XP_976655_30_154

Ehux_71223_8_106

Aque_XP_003382994_29_144

Bsal_BS80830_441_573

Smoe_XP_002982217_13_142

Pyez_14365_g3452_5_141

Vcar_XP_002952512_28_163

Hsap_ENSP00000303709_51_187

Mbre_XP_001745365_7_144

Dmel_FBpp0080227_7_142

Colletotrichum_higginsianum_380478861_5_145

Vitis_vinifera_225456441_6_144

Gthe_158581_9_140

Tpse_XP_002295622_32_150

Ruminococcus_sp_CAG488_547460896_59_142

Pmar_XP_002766611_6_140

Crei_XP_001690015_13_143

Tvag_XP_001326923_25_157

Vcar_XP_002952042_6_157

Atha_AT3G57870_9_151

Tthe_XP_001009163_8_144

Pmar_XP_002781029_5_145

Vcar_XP_002954336_13_133

Bnat_58084_3_140

Scer_SCRT_00562_8_148

Desulfobulbus_mediterraneus_655136610_58_142

2265094366_candidate_division_pSL4_archaeon_SCGC_AAA471D15_GBSN_001_9_22_153

Bnat_57667_8_143

Ehux_416101_30_164

Mpus_Micpu211607_34_169

Ehux_440897_33_165

Ppat_XP_001757897_12_146

Bnat_48609_75_212

Esil_CBJ32534_5_37

Guillardia_theta_CCMP2712_551648829_5_142

Smoe_XP_002984701_40_172

Tmel_XP_002837929_31_118

Nvec_XP_001625020_2_111

Ngad_02149_57_132

Aque_XP_003390811_13_149

Scer_SCRT_04458_13_141

Ncra_2363NCU02636_9_141

Nspp_1165_fr4_484_601

Ddis_XP_635643_5_141

Ppat_XP_001765357_10_158

Ngru_XP_002673580_41_175

Ppat_XP_001773168_7_145

Ctel_211499_5_141

Ncra_2046NCU02289_5_141

Ngad_21147_5_80

Mbre_XP_001743337_11_161

Tvag_XP_001583928_6_141

Smoe_XP_002991561_6_144

Stegastes_partitus_657594230_5_141

Dmel_FBpp0073477_66_202

Singulisphaera_acidiphila_DSM_18658_430014389_62_144

Gthe_101759_14_149

Mbre_XP_001743159_6_142

Pestalotiopsis_fici_W1061_630043226_5_144

Cafeteria_roenbergensis_virus_BVPW1_310831091_7_143

Rory_12826_6_75

Ptet_Q6BG08_Q6BG08_8_149

Ptri_XP_002182000_10_146

Pbla_Phybl2_135921_11_158

Pyez_35686_g8539_8_80

Falb_H696_04921T0_7_148

Cowc_CAOG_04633_7_150

Tvag_XP_001324250_17_150

Reticulomyxa_filosa_569432011_4_143

Candidatus_Caldiarchaeum_subterraneum_315428085_16_149

Ccin_CC1G_12393_51_128

Cpar_10322Contig53191_34_160

Ptri_XP_002178369_29_163

Nvec_XP_001640489_8_151

Ccri_T00009159001_28_160

Nspp_4602_fr2_73_144

Ptet_A0DFS8_A0DFS8_14_130

Pinf_XP_002906149_67_115

Ddis_XP_646882_8_128

Tthe_XP_001014450_50_194

Monosiga_brevicollis_MX1_167522054_7_144

Ptet_A0EBF3_A0EBF3_48_169

Ptri_XP_002183160_5_141

Cneo_XP_570224_4_128

Dmel_FBpp0082303_10_159

Oreochromis_niloticus_348510745_5_141

Rory_4719_2_114

Clim_g3598_5_140

Ocar_g9697_t1_13_165

Ngad_03763_79_211

Falb_H696_00178T0_5_141

Spun_SPPG_03106_8_136

Ngru_XP_002670394_5_134

Atha_AT1G14400_8_143

Cowc_CAOG_00194_6_146

Ncra_1882NCU02113_6_140

Atha_AT1G64230_68_183

Nvec_XP_001640982_8_157

Pirellula_staleyi_DSM_6068_283440352_62_148

Ppat_XP_001764055_5_141

Mpus_Micpu70237_15_149

Spun_SPPG_01747_320_444

Pyez_17804_g4365_10_142

Clim_g6803_5_141

Cneo_XP_571703_44_198

Pmar_XP_002776458_5_141

Theileria_parva_strain_Muguga_71027649_5_141

Atha_AT1G50490_39_173

Crei_XP_001703521_5_152

Tthe_XP_001024098_126_252

Bnat_86901_5_141

Dmel_FBpp0071067_29_144

Pfal_Q8I3J4_Q8I3J4_6_141

Aker_51681_23_154

Isosphaera_pallida_ATCC_43644_319750166_69_146

Ncra_4033NCU04513_6_146

Aque_XP_003389835_1250_1374

Pyez_45414_g10053_1_93

Acas_g10875_8_144

Atha_AT3G55380_152_193

Acas_g11120_90_224

Ccin_CC1G_00319_24_152

Babesia_equi_510910168_10_146

Gthe_154189_5_142

Ctel_130972_29_144

Spun_SPPG_03397_12_159

Cpar_8589Contig41013_41_162

Aker_46693_6_154

Aano_F0YJE8_1_138

Bnat_57952_26_123

Nvec_XP_001640810_30_144

Atha_AT3G08690_5_141

Cryptococcus_neoformans_var_grubii_H99_540384063_6_141

Oreochromis_niloticus_348533207_5_141

Pmar_XP_002779059_8_149

Ppat_XP_001776733_10_146

Nvec_XP_001620500_2_112

Rory_14041_22_140

Ihof_5354_9_147

Nspp_6181_fr4_68_204

Pfal_Q8I2U3_Q8I2U3_9_158

Spun_SPPG_06286_8_144

Rory_824_55_179

Aano_F0XVN4_7_143

Ehux_464866_8_160

Glycine_max_351725573_5_141

Homo_sapiens_44890748_5_141

Aque_XP_003389722_6_153

Atha_AT4G36410_19_154

Opisthorchis_viverrini_663046279_5_141

Esil_CBJ33164_4_111

Ppat_XP_001753179_10_158

Nspp_3186_fr5_27_159

Ptet_A0D3T4_A0D3T4_23_156

marine_metagenome_143919264_6_142

Esil_CBJ30375_168_304

Ocar_g5748_t1_5_141

uncultured_Desulfofustis_sp_PBSRB1_557393982_63_133

Nvec_XP_001636831_37_170

Mver_11439_7_143

Vcar_XP_002954063_10_145

Gthe_154068_8_143

Pmar_XP_002772278_454_529

Nspp_3520_fr2_5_142

Ptri_XP_002184462_13_154

Aque_XP_003389058_13_149

Plantago_major_52851174_5_141

Dmel_FBpp0078490_8_144

Ehux_445078_8_144

Aano_F0Y5R5_5_147

Crei_XP_001694100_10_158

Ppat_XP_001768443_32_167

Ppat_XP_001778399_13_149

Nspp_4594_fr5_102_233

Cneo_XP_571078_50_94

Atha_AT3G08700_5_142

Clim_g4103_17_155

Ngru_XP_002680813_7_142

Pmar_XP_002767423_5_141

Crei_XP_001701556_8_144

Spun_SPPG_08287_5_143

Rory_16502_58_194

Glam_XP_001704644_8_153

Vcar_XP_002958335_12_150

Aureococcus_anophagefferens_323456764_7_143

Sclerotinia_sclerotiorum_1980_156061958_5_144

Vcar_XP_002954400_8_151

Ddis_XP_641392_1_115

Ptet_A0DE66_A0DE66_8_125

Mpus_Micpu33249_14_150

Dmel_FBpp0082477_5_141

Esil_CBJ28647_23_159

Ptet_A0CAK6_A0CAK6_19_146

Tvag_XP_001323882_7_141

Ocar_g3230_t1_15_113

Vcar_XP_002958085_33_167

Aque_XP_003388007_41_181

Pmar_XP_002773748_23_145

Scer_SCRT_00885_51_172

Tthe_XP_001024203_25_143

Cowc_CAOG_06956_6_154

Aker_44752_4_145

Nspp_13819_fr4_12_151

Lmaj_XP_001683731_13_145

Atha_AT1G36340_12_147

Cpar_139Contig10173_8_143

Esil_CBN73839_55_187

Ehux_66742_14_113

Cowc_CAOG_04078_12_142

Gthe_159513_44_194

Ngad_03250_660_775

Pmar_XP_002785833_8_144

Tthe_XP_001018543_8_120

Mbre_XP_001743867_8_151

Ddis_XP_643940_4_132

Smoe_XP_002963426_5_141

Mpus_Micpu193082_11_146

Ctel_103167_2_110

Ngru_XP_002677706_14_148

Acas_g10088_28_162

Pbla_Phybl2_135910_14_163

Mpus_Micpu27434_8_143

Mpus_Micpu59129_2_137

Tmel_XP_002839791_14_151

Ehux_47260_4_141

Cpar_26199Contig52952_19_145

Ehux_370211_16_149

Mbre_XP_001743467_5_141

Patulibacter_minatonensis_652515887_61_135

Ngad_02871_20_161

Aker_46120_1_85

Atha_AT5G53300_5_141

Tpse_XP_002291054_11_141

Aano_F0YDU2_8_144

Frankia_alni_ACN14a_111147858_69_151

Pmar_XP_002786244_36_167

Acas_g1896_18_124

Tpse_XP_002292979_12_152

Gthe_69388_2_59

Ctel_152679_22_157
Cowc_CAOG_07991_16_151

Crei_XP_001701577_12_147

Ccri_T00008443001_7_141

Cmer_CMS304C_14_150

Pbla_Phybl2_111568_2_116

Atha_AT4G36800_34_169

Chlamydomonas_reinhardtii_159482502_5_141

Rory_5358_1_123

Microcystis_aeruginosa_640538741_60_146

Cowc_CAOG_04214_12_148

Ptet_A0E646_A0E646_8_149

Gregarina_niphandrodes_608649157_10_150

Ppat_XP_001779914_10_148

Cmer_CMD152C_5_141

Cneo_XP_571364_5_141

Ixodes_scapularis_241999376_5_141

Aque_XP_003388768_75_147

Spun_SPPG_05969_69_205

Pinf_XP_002906149_4_65

Ccri_T00004379001_5_141

Scer_SCRT_04255_53_169

Cowc_CAOG_02291_8_141

Tpse_XP_002293014_8_144

Esox_lucius_225715466_5_141

Monodelphis_domestica_334313408_5_141

Atha_AT5G41700_5_142

Aque_XP_003391591_13_149

Ptet_A0BWY1_A0BWY1_8_123

Solirubrobacter_sp_URHD0082_654594005_58_138

Smoe_XP_002964045_11_142

Ngru_XP_002676620_11_148

Vcar_XP_002955388_13_142

Vcar_XP_002956171_8_144

Vcar_XP_002949062_5_141

Atha_AT3G24515_10_158

Dmel_FBpp0076445_30_164

Falb_H696_02345T1_14_142

Hsap_ENSP00000253023_33_167

Aque_XP_003382456_13_145

Desulfobulbus_japonicus_655132631_44_139

Pinf_XP_002906281_1_112

Nspp_16101_fr2_12_151

Smoe_XP_002992245_13_57

Ttra_AMSG_07915_10_146

Ttra_AMSG_00539_25_159

Bnat_85453_7_144

Smoe_XP_002972889_38_165

Acas_g10415_24_129

Esil_CBJ32475_8_148

Aano_F0YFD6_1_138

Candidatus_Caldiarchaeum_subterraneum_526887490_16_149

Ppat_XP_001774100_10_158

Mpus_Micpu123456_7_143

Solanum_lycopersicum_460373401_5_141

Aker_48593_10_145

Cowc_CAOG_03418_13_150

Tthe_XP_001024315_34_170

Nvec_XP_001628018_19_86

Scer_SCRT_00422_7_143

Babesia_bovis_T2Bo_156083771_5_141

Tmel_XP_002840834_6_143

Ctel_227297_7_139

Arabidopsis_thaliana_18423494_5_141

Atha_AT1G16890_29_154

Galdieria_sulphuraria_545706653_10_146

Ccin_CC1G_11074_5_141

Scer_SCRT_00344_6_142

Scer_SCRT_00456_6_142

Ptet_A0C3F7_A0C3F7_6_144

Danio_rerio_41152425_5_141

Hsap_ENSP00000347836_29_144

Hsap_ENSP00000356243_6_146

Homo_sapiens_4507777_5_141

Pyez_3082_g658_6_115

2265092361_candidate_division_pSL4_archaeon_SCGC_AAA471J08_GBSN_001_19_22_153

Smoe_XP_002983206_5_140

Ctel_224192_3_30

Lmaj_XP_001686040_11_145

Nspp_1164_fr4_502_619

Macaca_fascicularis_544420299_5_141

Esil_CBJ32978_14_145

Tmel_XP_002835125_60_143

Esil_CBN75500_9_157

Ddis_XP_637363_7_147

Pbla_Phybl2_177587_14_142

Smoe_XP_002987686_5_141

Ptet_A0CVX3_A0CVX3_8_140

Esil_CBN73785_9_137

Ctel_21625_10_144

Tvag_XP_001313641_8_144

Tpse_XP_002287584_9_159

Ccri_T00004299001_5_143

Crei_XP_001689734_7_145

Microcystis_aeruginosa_488880000_60_146

Atha_AT4G27960_35_171

Ncra_3229NCU03610_35_168

Aker_36126_17_153

Spun_SPPG_07072_21_137

Cowc_CAOG_05839_12_161

Ccin_CC1G_11202_15_165

Cmer_CME162C_55_190

Tmel_XP_002836384_6_141

Cowc_CAOG_03735_34_134

Aque_XP_003383050_7_138

Ngad_05008_6_75

Gthe_75848_2_130

Colletotrichum_orbiculare_MAFF_240422_477533891_5_145

Homo_sapiens_4507775_5_141

Gthe_84623_14_148

Ppat_XP_001774488_40_175

Ptet_A0DWC2_A0DWC2_8_149

Pan_troglodytes_114600875_5_141

Cicer_arietinum_502178241_5_140

Tvag_XP_001313898_6_142

Crei_XP_001693468_10_150

Nspp_3409_fr1_1_69

Mbre_XP_001748447_33_134

Gthe_64372_4_143

Ptri_XP_002180700_9_150

Bsal_BS56565_56_190

Aque_XP_003387723_11_152

Nvec_XP_001639739_12_157

Solirubrobacter_sp_URHD0082_654594007_50_134

Dmel_FBpp0076124_9_145

Cmer_CMK253C_106_242

Crei_XP_001703225_9_145

Atha_AT1G78870_9_146

Tpse_XP_002287573_14_142

Nspp_6360_fr3_18_167

Sros_PTSG_12895_9_158

Ptet_A0DY60_A0DY60_7_140

Acas_g6187_9_91

Ccri_T00004841001_6_120

Esil_CBN78289_11_152

Calothrix_parietina_505010856_368_430

Pmar_XP_002787989_8_116

Mbre_XP_001749034_40_165

Hsap_ENSP00000381717_5_141

Pinf_XP_002998695_8_141

Hsap_ENSP00000376215_65_201

Sros_PTSG_05286_11_147

Cpar_18540Contig15238_5_139

Ehux_244872_121_182

Bnat_72285_6_143

Lmaj_XP_003721645_29_144

Gthe_158551_12_146

Lmaj_XP_001685385_29_145

Ddis_XP_641236_14_142

Cmer_CMB014C_8_149

Triticum_urartu_473892471_5_141

Ppat_XP_001764637_5_141

Ptet_A0D5L8_A0D5L8_5_142

Ptri_XP_002183463_71_203

Bnat_57270_10_153

Ngad_01040_23_161

Pirellula_staleyi_502677336_62_148

Rory_4884_8_149

Tvag_XP_001320314_18_152

Ccri_T00008828001_8_149

Ccin_CC1G_08562_8_143

Hsap_ENSP00000360613_8_143

Pmar_XP_002784702_6_140

Ngru_XP_002668983_31_164

Smoe_XP_002982575_8_143

Aker_87191_6_149

Sros_PTSG_10373_8_112

Dmel_FBpp0072998_212_348

Smoe_XP_002978787_40_172

Nspp_6359_fr3_18_167

Hsap_ENSP00000263228_13_153

Rory_17202_27_158

Atha_AT2G16740_5_141

Aque_XP_003382495_9_148

Pinf_XP_002904925_7_144

Desulfocapsa_sulfexigens_505216789_43_142

Ncra_3833NCU04302_7_149

Cmer_CMK193C_8_151

Smoe_XP_002992245_70_160

Ccri_T00009466001_10_159

Esil_CBN77648_5_127

marine_sediment_metagenome_604265461_46_128

Aque_XP_003383493_6_134

Pfal_Q8I4X8_Q8I4X8_15_143

Atha_AT1G45050_19_154

Ccri_T00002310001_8_143

Ptet_A0CH05_A0CH05_383_517

Tthe_XP_001019555_5_142

Ehux_471004_8_161

Arabidopsis_lyrata_subsp_lyrata_297799186_5_141

Smoe_XP_002978566_28_162

Nvec_XP_001626076_48_184

Ptri_XP_002183617_4_141

Ttra_AMSG_04072_29_163

Pfal_Q8I607_Q8I607_5_141

Singulisphaera_acidiphila_505058170_62_144

Nspp_5981_fr6_7_137

Myxococcus_stipitatus_DSM_14675_441489995_62_138

Pyez_21908_g5406_12_147

Ppat_XP_001760917_30_165

Spun_SPPG_01248_6_143

Ncra_8883NCU10046_11_128

Dmel_FBpp0289558_45_185

Mbre_XP_001745649_9_158

Pyez_23993_g5911_5_71

Aano_F0XY84_56_163

Esil_CBJ32533_39_98

Hsap_ENSP00000215574_14_154

Glam_XP_001709540_21_143

Cneo_XP_567303_7_130

Pmar_XP_002771944_8_157

Cpar_30052Contig7735_8_140

Ppat_XP_001776786_20_154

Ddis_XP_636428_13_148

Tvag_XP_001582377_5_141

Crei_XP_001690010_15_150

2265088060_candidate_division_pSL4_archaeon_SCGC_AAA471E14_GBSN_001_10_17_150

Aque_XP_003386065_12_162

Atha_AT5G62540_8_142

Vcar_XP_002948060_2888_2966

Coccomyxa_subellipsoidea_C169_545371820_5_141

Esil_CBJ26141_176_296

Ccin_CC1G_01236_8_151

Cmer_CMG003C_6_142

Atha_AT3G20060_40_174

Falb_H696_00425T0_16_118

Ttra_AMSG_03842_25_155

Pmar_XP_002766612_18_134

Spun_SPPG_02725_31_165

Pbla_Phybl2_139459_9_143

Spun_SPPG_06897_6_140

Ptet_A0BTX3_A0BTX3_6_144

Pbla_Phybl2_171709_7_149

Tmel_XP_002838559_9_159

Ptri_XP_002179401_8_144

Pmar_XP_002776577_6_139

Tpse_XP_002287653_79_212

Atha_AT1G75440_19_154

Octodon_degus_507641618_5_141

Nvec_XP_001635732_5_141

Clim_g5595_26_158

Ccri_T00009096001_13_150

Chinchilla_lanigera_533186581_5_141

Sros_PTSG_06167_5_141

Ctel_103291_2_145

Aque_XP_003388767_30_164

Smoe_XP_002985078_20_143

Clostridium_saccharoperbutylacetonicum_505205802_63_141

Ngru_XP_002672063_12_153

Acas_g2728_33_137

Pmar_XP_002765841_1_75

Ptet_A0DYM1_A0DYM1_979_1113

Hsap_ENSP00000397453_18_152

Ctel_183711_13_154

Tmel_XP_002835470_5_141

Pbla_Phybl2_176761_5_141

Tetrahymena_thermophila_SB210_586745315_9_147

Ehux_78158_9_145

Mus_musculus_74142433_5_141

Ptet_A0C227_A0C227_4_140

Babesia_bigemina_656183702_7_143

Smoe_XP_002990029_13_147

Ddis_XP_642773_7_143

Atha_AT3G46460_9_158

Pmar_XP_002765496_45_148

Scer_SCRT_01716_12_147

Spun_SPPG_02834_12_161

Ngru_XP_002677215_8_144

Clim_g3198_12_161

Ngad_03426_25_166

Ngad_05171_8_144

Hsap_ENSP00000222402_5_141

Chinchilla_lanigera_533134393_15_150

Solanum_tuberosum_565347503_5_141

Aigarchaeota_archaeon_SCGC_AAA471G05_519109681_22_153

Ngru_XP_002681482_5_145

marine_metagenome_135124975_232_302

Atha_AT2G46030_10_142

Erythranthe_guttata_604332143_5_140

Gthe_39945_5_99

2265088662_candidate_division_pSL4_archaeon_JGI_0000001A7_GBSA_001_112_17_150

Pinf_XP_002909101_5_141

Nomascus_leucogenys_332216769_4_140

Dothistroma_septosporum_NZE10_452846594_8_143

Bnat_87918_13_145

Ngru_XP_002681637_28_161

Rhizophagus_irregularis_DAOM_197198w_595490945_5_141

Aque_XP_003385809_8_143

Pbla_Phybl2_15132_9_152

Atha_AT5G25760_7_146

Atha_AT2G18600_35_169

Ptet_A0CR36_A0CR36_8_144

Smoe_XP_002985079_34_169

Microcystis_aeruginosa_490260918_60_146

Xenopus_Silurana_tropicalis_118404876_5_141

Ctel_158723_6_146

Rory_2518_404_519

Glam_XP_001705167_13_149

Rory_14296_2_148

Dmel_FBpp0087313_46_180

Nspp_1508_fr3_50_186

Acas_g7649_22_133

Oscillatoria_sp_PCC_10802_516327471_61_144

Ichthyophthirius_multifiliis_471226235_9_147

Tmel_XP_002841758_14_152

Bnat_47609_6_142

Nvec_XP_001627428_30_164

Crei_XP_001694965_14_137

Sros_PTSG_04126_9_142

Ttra_AMSG_06129_14_151

Crei_XP_001689499_8_128

Candidatus_Magnetoglobus_multicellularis_str_Araruama_571789906_164_248

Tetrahymena_thermophila_146184801_7_143

Atha_AT5G42990_19_154

Ppat_XP_001755212_6_144

Smoe_XP_002980875_9_152

Clim_g4328_28_161

Ddis_XP_641954_10_143

Homo_sapiens_48145949_5_141

Pinf_XP_002903310_10_152

Acas_g569_5_129

Ddis_XP_635346_14_153

Candidatus_Caldiarchaeum_subterraneum_315426917_16_149

Tvag_XP_001320008_9_149

Bnat_58282_9_144

Pyez_32740_g7937_9_133

Mbre_XP_001750086_90_184

Ocar_g2800_t1_7_98

Planktothrix_agardhii_652996299_62_146

Hsap_ENSP00000359525_7_143

Prunus_persica_595848416_55_193

Amac_00695_5_143

Ctel_19728_8_157

Clim_g1941_8_150

Vcar_XP_002953107_12_148

Methanomassiliicoccus_luminyensis_518007549_63_142

Ttra_AMSG_04695_1_103

Esil_CBJ28273_11_145

Spironucleus_salmonicida_558597414_7_143

Dmel_FBpp0077589_25_160

Chrysochloris_asiatica_586471238_8_143

Falb_H696_02053T0_70_176
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Dasypus_novemcinctus_488563809

Poecilia_formosa_617426260

Sarcophilus_harrisii_395503242

Xenopus_Silurana_tropicalis_213983223

Chrysemys_picta_bellii_641767955Helobdella_robusta_555690633

Macaca_fascicularis_544490363

marine_metagenome_136177357

marine_sediment_metagenome_604217321

Erinaceus_europaeus_617605070

Poecilia_reticulata_658840751

Erinaceus_europaeus_617641965

Cynoglossus_semilaevis_657743600
Pteropus_alecto_586531040

Stegastes_partitus_657568453

Erinaceus_europaeus_617605073

marine_metagenome_141454055

Poecilia_reticulata_658883288

Haplochromis_burtoni_554869573

Astyanax_mexicanus_597750034

Chlorocebus_sabaeus_635018500

Oncorhynchus_mykiss_642112438

Spun_SPPG_04151

Trichoplax_adhaerens_196016423

Mustela_putorius_furo_511851580

synthetic_construct_123998135

Python_bivittatus_602640788

Mus_musculus_62027426

254575047

Peromyscus_maniculatus_bairdii_589960487

Xenopus_Silurana_tropicalis_512827499

Haplochromis_burtoni_554807574

Chinchilla_lanigera_533126398
Odobenus_rosmarus_divergens_472386585

Sorex_araneus_505836519

synthetic_construct_30584279

Chrysemys_picta_bellii_530633634

Tarsius_syrichta_640800658

Camelus_ferus_560910131

Lipotes_vexillifer_602688225

374073975

Geospiza_fortis_543294606

Chinchilla_lanigera_533122801

Stegastes_partitus_657584716

Columba_livia_543719126

Rattus_norvegicus_6573163

Pteropus_alecto_586531044

Chrysochloris_asiatica_586450080

Pediculus_humanus_corporis_242024423

Bubalus_bubalis_594110008

Orycteropus_afer_afer_634835859

Bos_taurus_115497674

Poecilia_formosa_617412979

Orycteropus_afer_afer_634835862

Pteropus_alecto_586531042

Macaca_fascicularis_544490369

10720326

Tupaia_chinensis_562847011

Pseudopodoces_humilis_543375791

Latimeria_chalumnae_556952093

Lepisosteus_oculatus_573908989

Latimeria_chalumnae_556988494

Ichthyophthirius_multifiliis_471235152Balaenoptera_acutorostrata_scammoni_594699245

Panthera_tigris_altaica_591291140

marine_metagenome_140110779

Chrysemys_picta_bellii_641799566
Microtus_ochrogaster_532006763

Panthera_tigris_altaica_591310694

Aker_80745

Schistosoma_japonicum_226480822

marine_metagenome_135359165

Tursiops_truncatus_470600965

Physeter_catodon_593771872

Pundamilia_nyererei_548346016

Lottia_gigantea_556110433

Chinchilla_lanigera_533122799

Columba_livia_543744587

Homo_sapiens_578800818

marine_metagenome_135398243

Ceratotherium_simum_simum_478494558

Mustela_putorius_furo_511851582

Takifugu_rubripes_410912832

Cynoglossus_semilaevis_657743602

Tupaia_chinensis_562847017

Poecilia_formosa_617412983

Heterocephalus_glaber_512875680

Eptesicus_fuscus_641705073

Papio_anubis_402874297

Chrysemys_picta_bellii_641767953

Camelus_ferus_560910135

Physeter_catodon_593754160

marine_metagenome_139224076

Mcir_Mucci2_14515

Physeter_catodon_593771874

Falco_cherrug_541973833

marine_metagenome_136441846

Anopheles_darlingi_568254843

Canis_lupus_familiaris_545497113

Lgig_226424
Homo_sapiens_28565285

Oreochromis_niloticus_348521632

Felis_catus_587018908

Pantholops_hodgsonii_556718571

Astyanax_mexicanus_597750032

Balaenoptera_acutorostrata_scammoni_594699247

Tribolium_castaneum_91084663

Leptonychotes_weddellii_585175983

Maylandia_zebra_499048150 Ficedula_albicollis_525008640

Anolis_carolinensis_637365052

Columba_livia_543744581

Chrysemys_picta_bellii_530633636

Maylandia_zebra_498986384

Columba_livia_449268039

Chrysochloris_asiatica_586450082
Mus_musculus_3386552

Oryzias_latipes_432866297

Apar_comp22758_c0_seq1_fr5

Echinops_telfairi_507675023

Chinchilla_lanigera_533126406

Acromyrmex_echinatior_332018399

Orcinus_orca_466026529

Tursiops_truncatus_470610112

Homo_sapiens_188528692

Bombus_impatiens_350424674

Bubalus_bubalis_594060749

Falco_peregrinus_529446806

Neolamprologus_brichardi_584030800

Pteropus_alecto_586558781Maylandia_zebra_499016228

Pan_paniscus_397498540

Jaculus_jaculus_507567562

Dasypus_novemcinctus_488529043

Macaca_fascicularis_544490367

Danio_rerio_528501546

Aedes_aegypti_157127579

Canis_lupus_familiaris_545497116

Apis_dorsata_572307110

Lepisosteus_oculatus_573908991

Tursiops_truncatus_470600968

Columba_livia_543719120

Ovis_aries_426233324

Ictidomys_tridecemlineatus_532085411
Homo_sapiens_194373951

Pundamilia_nyererei_548399512

Crev_25389

Pisp_31589 Homo_sapiens_16552833

Jaculus_jaculus_507572376

Mus_musculus_568959813

Felis_catus_587001208

Mus_musculus_148693613

marine_metagenome_136710013

marine_metagenome_136384570

Papio_anubis_402895527

Lipotes_vexillifer_602686718

Hsap_ENSP00000260187

marine_metagenome_136483512

516675686_Marine_Group_II_euryarchaeote_SCGC_AB_629_J06

Orcinus_orca_466065712

Elephantulus_edwardii_585694870

Heterocephalus_glaber_512937528

Zonotrichia_albicollis_542174753

Peromyscus_maniculatus_bairdii_589960479

Mustela_putorius_furo_511945518

Oreochromis_niloticus_542255102

marine_metagenome_142404823

Homo_sapiens_3386550

Apis_dorsata_572307106

Chinchilla_lanigera_533126410

Chelonia_mydas_591351118

Bubalus_bubalis_594060751

Gorilla_gorilla_gorilla_426370762

Sarcophilus_harrisii_395503240

marine_metagenome_136330944

Danio_rerio_125817446

Danio_rerio_528507259

Odobenus_rosmarus_divergens_472386581

Oxytricha_trifallax_403358774

Apis_florea_380020720

Mustela_putorius_furo_511851574

Nasonia_vitripennis_345490133

Bos_mutus_555970307

Archaea

Bacteria

Metagenomic sequence

Eukaryota



Table S1. Taxon sampling used in this study, including the taxonomic classification, the acronym used in 

the present study (between brackets) and the source of the proteome data. 

Taxonomic classification Species Source 
METAZOA Homo sapiens (Hsap) Ensembl 

Ciona intestinalis (Cint) Ensembl 

Saccoglossus kowalevskii 
(Skow) 

NCBI 

Drosophila melanogaster 

(Dmel)  

Flybase  

http://flybase.org/ 

Caenorhabditis elegans (Cele) Ensembl 

Lottia gigantea (Lgig) JGI 
http://genome.jgi.doe.gov/ 

Capitella teleta (Ctel) JGI 

Nematostella vectensis (Nvec) NCBI 

Acropora digitifera (Adig) Acropora digitifera Genome Project webpage 
http://marinegenomics.oist.jp/ 

Hydra magnipapillata (Hmag) NCBI 

Trichoplax adhaerens (Tadh) NCBI 

Mnemiopsis leidyi (Mlei) M. leidyi Genome Project webpage 
http://research.nhgri.nih.gov/mnemiopsis/ 

Oscarella carmela (Ocar) Courtesy of Scott Nichols 

Amphimedon queenslandica 
(Aque) 

NCBI  

CHOANOFLAGELLATA Monosiga brevicollis (Mbre) NCBI 

Salpingoeca rosetta (Sros) Broad Institute 

http://www.broadinstitute.org/annotation 
/genome/multicellularity_project/MultiHome.html 

FILASTEREA Capsaspora owczarzaki 
(Cowc) 

Broad Institute 

Ministeria vibrans (Mvib)  RNASeq data 

ICHTHYOSPOREA Sphaeroforma arctica (Sarc) Broad Institute 

Creolimax fragrantissima 
(Cfra) 

Ab initio protein prediction 

Abeoforma whisleri (Awhi) RNASeq data 

Pirum gemmata (Pgem) RNASeq data 

Amoebidium parasiticum 
(Apar) 

RNASeq data 

 Incertae sedis Corallochytrium limacisporum 

(Clim) 

RNASeq data 

FUNGI Ascomycota Aspergillus oryzae (Aory) NCBI 

Schizosaccharomyces pombe 
(Spom) 

NCBI 

Tuber melanosporum (Tmel) NCBI 

Neurospora crassa (Ncra) Broad Institute 
http://www.broadinstitute.org/scientific-
community/science/projects/fungal-genome-initiative 

Saccharomyces cerevisiae 
(Scer) 

Broad Institute 

Basidiomycota Cryptococcus neoformans 
(Cneo) 

NCBI 

Coprinopsis cinerea (Ccin) Broad Institute 

Ustilago maydis (Umay) NCBI 

Incertae sedis Mortierella verticillata (Mver) Broad Institute 

Mucoromycotina Phyomyces blakesleeanus 
(Pbla) 

JGI 

Mucor circinelloides (Mcir) JGI 

Rhizopus oryzae (Rory) Broad Institute 

Blastocladio-
mycota 

Allomyces macrogynus (Amac) Broad Institute 

Chytridiomycota Batrachochytrium 

dendrobatidis (Bden) 

JGI 

Spizellomyces punctatus 
(Spun) 

Broad Institute 

Microsporidia Encephalitozoon cuniculi 
(Ecun) 

NCBI 

Nematocida parisii (Npar) NCBI 

APUSOZOA  Thecamonas trahens (Ttra) Broad Institute  



AMOEBOZOA Mycetozoa Dictyostelium discoideum 
(Ddis) 

NCBI 

Polysphondylium pallidum 
(Ppal) 

NCBI 

Archamoeba Entamoeba histolytica (Ehis) Wellcome Trust Sanger Institute 
http://www.sanger.ac.uk/resources/downloads/proto
zoa/entamoeba.html 

Centramoebida Acanthamoeba castellanii 
(Acas) 

Ab initio protein prediction 

VIRIDIPLANTAE Embryophyta Arabidopsis thaliana (Atha) NCBI 

Mimulus guttatus (Mgut) Phytozome (JGI) 
http://www.phytozome.net/ 

Aquilegia coerulea (Acoe) Phytozome (JGI) 

Brachypodium distachyon 
(Bdis) 

Phytozome (JGI) 

Sorghum bicolor (Sbic) Phytozome (JGI) 

Selaginella moellendorffii 
(Smoe) 

NCBI 

Physcomitrella patens (Ppat) NCBI 

Chlorophyta Chlamydomonas reinhardtii 
(Crei) 

NCBI 

Volvox cartieri (Vcar) NCBI 

Chlorella variabilis (Cvar) NCBI 

Ostreococcus tauri (Otau) NCBI 

Micromonas pusilla (Mpus) JGI 

Rhodophyta Cyanidioschyzon merolae 
(Cmer) 

C. merolae Genome Project webpage 
http://merolae.biol.s.u-tokyo.ac.jp/ 

Glaucophyta Cyanophora paradoxa (Cpar) C. paradoxa Genome Project webpage 
http://cyanophora.rutgers.edu/cyanophora/ 

HETERO-

KONTA 

Brown algae/ 
Phaeophyceae 

Ectocarpus siliculosus (Esil) EMBL 

Nannochloropsis gaditana 
(Ngad) 

N. gaditana Genome Project webpage 
http://nannochloropsis.genomeprojectsolutions- 
databases.com/ 

Aureococcus anophagefferens 
(Aano) 

Uniprot 

Phaeodactylum tricornutum 
(Ptri) 

NCBI 

Thalassiossira pseudonana 
(Tpse)  

NCBI 

Oomycota Phytophthora infestans (Pinf) NCBI 

ALVEOLATA Apicomplexa Toxoplasma gondii (Tgon) NCBI 

Plasmodium falciparum (Pfal) Uniprot 

Ciliophora Paramecium tetraurelia (Ptet) Uniprot 

Tetrahymena thermophila 
(Tthe) 

NCBI 

Perkinsidae Perkinsus marinus (Pmar) NCBI 

RHIZARIA  Bigelowiella natans (Bnat) JGI 

HAPTOPHYTA  Emiliania huxleyi (Ehux) JGI 

CRYPTOPHYTA  Guillardia theta (Gthe) JGI 

EXCAVATA Heterolobosea Naegleria gruberi (Ngru) NCBI 

Kinetoplastida Trypanosoma cruzi (Tcru) NCBI 

Leishmania major (Lmaj) NCBI 

Metamonada Trichomonas vaginalis (Tvag) NCBI 

Giardia lamblia (Glam) NCBI 

ARCHAEA & 

BACTERIA 

 - Non-redundant database NCBI 

 

 



Table S2. List of elements of the ubiquitin, SUMO and Ufm1 pathways sampled in our study, including their 

defining Pfam domain IDs. Examples of each element in the model systems Homo sapiens, 
Saccharomyces cerevisiae and Arabidopsis thaliana are also included. 

 Type Domain Pfam ID Human Yeast Arabidopsis 

G
e

n
e

ra
l E1 ThiF PF10585 

(See 

Material 
and 
Methods) 

UBA1 (Ub)… 
UBA2 (SUMO)… 

UBA5 (Ufm1) 

UBA1 (Ub) 
UBA2 (SUMO/SMT3) 

- (Ufm1) 

UBA1,2 (Ub)… 
SAE1/SAE2 (SUMO)… 

UBA5 (Ufm1) 

E2 UQ_con PF00179 UBE2E1, UBE2E2, 
UBE2D1, UBE2D2, 
UBE2D3 (Ub)… 
UBE2I/UBC9 (SUMO) 

- (Ufm1) 

 UBC1-8 (Ub) 
 UBC9 (SUMO) 
- (Ufm1) 

UBC1-8, UBC10-37 
(Ub)… 
UBC9, SCE1 (SUMO) 
- (Ufm1) 

U
b

iq
u

it
in

  Label ubiquitin PF00240  Various Various Various 

E3s HECT PF00632 Trip12, Tom1, E6-AP, 
Nedd4... 

Ufd4, Tom1... UPL1-7 

U-box PF04564 Prp19, CHIP... Prp19, Ufd2P... Prp19, CHIP... 

zf-C3HC4 PF00097 
Various; see Deshaies 
and Joazeiro 2009 

Various; see Deshaies 
and Joazeiro 2009 

See Stone et al. 2005; 
Deshaies and Joazeiro 

2009 

zf-C3HC4_2 PF13923 

zf-C3HC4_3 PF13920 

Sina PF03145 Siah1 (Seven in 
absentia homolog 1) 

- SINAT5 (root 
development), SINAT1... 

zf-RING_2 PF13639 Various; see Deshaies 

and Joazeiro 2009 

Various; see Deshaies 

and Joazeiro 2009 

See Stone et al. 2005 

zf-RING_LisH PF13445 Rmd5, Trim32 Rmd5/Gid2, -  LisH/CRA/RING-U-box 
domain-containing 
protein (not to be 
confused with 
Gid2/SLEEPY1, a F-box 
protein from the SCF 

complex), - 

RINGv PF12906 MARCH1-9 Doa10/SSM4 MARCH6, Pitchoun 
1/PIT1 

FANCL_C PF11793 FANCL - unnamed 
NP_001032152 

IBR PF01485 Park2, Ariadne/PARC, 
RNFs… 

 YKR017C, ITT1… RING/U-box protein with 
C6HC-type zinc finger… 

zf-rbx1 PF12678 RBX1 Hrt1p RING-box protein 1 

Cullin PF00888 Cul1-7 Cullin Cullin 

Skp1_POZ PF03931 Skp1 Skp1p Skp1-like protein 

MMS1_N PF10433 DDB1 MSS1 DDB1 

F-box, F-box-
like 

PF00646, 
PF12937 

F-box only protein X 
(Fbw1, Fbl1, Fbx1) See 

more examples in 
Cardozo et al. 2004 

Mfb1p F-box protein X (See 
more examples in 

Gagne et al. 2002) 

VHL PF01847 Von Hippel-Lindau 
disease tumor 
suppressor 

- - 

SOCS_box PF07525 Suppressor of cytokine 

signaling  

- - 

BTB PF00651 Bcl6, ZBTB48… YIL001Wp-like protein NPR3… 

DCAF PF00400 
(WD40; 
see 

Material 
and 
Methods) 

DCAF, RFWD2, COP1 DCAF COP1, RFWD2, SPA1 

DUBs 
 
 

Peptidase_C12 PF01088 UCHL1, BAP1 Yuh1p Ubiquitin carboxyl-
terminal hydrolase L5 

UCH, UCH_1 PF00443, 

PF13423 

USP1 Ubp1p Ubiquitin carboxyl-

terminal hydrolase 1 

Josephin PF02099 ATXN3, JOSD1 - Ataxin-3 

JAB PF01398 COP9 signalosome 
complex subunit 5; 
Histone H2A 

deubiquitinase MYSM1 

Rpn11p, Rri1p 26S proteasome, non-
ATPase regulatory 
subunit  



 
 

Peptidase_C65 PF10275 Otubains: OTUB1,2 - Ubiquitin thioesterase 
otubain-like 

OTU PF02338 OTUs: OTUD1; A20-like; 
A20, Cezanne, TRABID 

Otu1p OTU-like cysteine type 
protease 

S
U

M
O

  Label 
 

Rad60-SLD PF11976 SUMO-1, SUMO-2, 
SUMO-3, SUMO-4 

Smt3p SUMO-1 

E3 zf-MIZ PF02891 
(See 
Material 
and 
Methods) 

PIAS1, PIASxα, PIASxβ, 
PIASγ, and PIAS3 

Siz1p, Nfi1p SIZ1 

zf-Nse PF11789 Nse1, Nse2 MMS21 MMS21 

IR1-M PF12185 RanBP2 - - 

Pepti-
dase  

Peptidase_C48 PF02902 SENP1, SENP2, 
SENP3,...,SENP7 

Ulp1p, Ulp2p Ubiquitin-like-specific 
protease 1,Ubiquitin-
like-specific protease 2  

WLM PF08325 - Wss1p no name (ex: 
NP_564704) 

DUF862 PF05903 DeSI-1 or PPPDE 
peptidase domain-
containing protein 

- (S.pombe has 
UPF0326 protein hag1)  

PPPDE putative thiol 
peptidase family protein 

U
fm

1
 Label Ufm1 PF03671 Ufm1 - Ufm1 

E2 UFC1 PF08694 UFC1 - ubiquitin-fold modifier-
conjugating enzyme 1 

E3 DUF2042 PF09743 E3 UFM1-protein ligase 
1 

- E3 UFM1-protein ligase 
1-like  

Pepti-
dase 

Peptidase_C78 PF07910 UfSP2 ? Probable Ufm1-specific 
protease 


