
Supplementary Material 

 

 

Genome-wide identification of CrRLK1L subfamily 

genes in diverse species and comparative analysis of 

their roles in the legume–rhizobia symbiosis 

Jorge Solis-Miranda, Citlali Fonseca-Garcia, Nava Noreide, Ronal Pacheco, and 

Carmen Quinto,* 

 

Departamento de Biología Molecular de Plantas, Instituto de Biotecnología, 

Universidad Nacional Autónoma de México, Avenida Universidad 2001, Colonia 

Chamilpa, Cuernavaca, Morelos 62210, Mexico; jsolis@ibt.unam.mx (J.S.-M), 

fonsecac@ibt.unam.mx (C.F.-G), noreide@ibt.unam.mx (N.N), 

ronal.pacheco@mail.ibt.unam.mx (R.P.), 

 

*Correspondence: quinto@ibt.unam.mx (C.Q.) 

 

 

 



O
s
1

0
g

3
9

0
1

0
B

ra
d

i1
g

7
6

9
2

0
B

ra
s
t0

2
G

0
2

2
1

0
0

1
0
0

O
s
0

3
g

0
3

2
8

0
S

o
b

ic
.0

0
1

G
5

2
5

5
0

0
S

it
a

lic
a

9
G

5
5

9
9

0
0

S
v
ir
id

is
9
G

5
6
3
9
0
0

1
0
0

P
h
a
lli

I0
0
1
9
3

P
v
ir
g
a
tu

m
J
0
6
0
6
9

P
v
ir
g
a
tu

m
Ib

0
0
0
7
5

1
0
0

1
0
0

1
0
0

1
0
0

Z
M

a
ys

2
G

1
6
5
4
2
2

1
0
0

1
0
0

1
0
0

A
co

m
o
su

s0
1
6
6
1
5

M
a
cu

m
in

a
ta

1
1
P

0
2
8
2
0

Z
m

a
ri
n
a
3
8
g
0
0
6
0
0

S
p
o
lir

h
yz

a
1
1
G

0
0
1
9
6
0
0

1
0
0

A
co

e
ru

le
a
7
G

0
2
5
5
0
0

G
ly

m
a
.0

9
G

1
3
3
0
0
0

G
ly

m
a
.1

6
G

1
7
9
6
0
0

P
h
vu

l.0
0
4
G

1
0
9
5
0
0

1
0
0

1
0
0

L
j2

g
3
v0

3
2
2
7
7
0

T
p
ra

te
n
se

.m
R

N
A

3
4
6
7
0

M
e
d
tr

6
g
0
4
8
0
9
0

1
0
0

1
0
0

1
0
0

G
ly

m
a
.2

0
G

1
6
2
3
0
0

G
ly

m
a
.1

0
G

2
3
1
5
0
0

1
0
0

P
h
vu

l.0
0
7
G

0
7
4
0
0
0

1
0
0

T
p
ra

te
n
se

.m
R

N
A

8
0
0
3

M
e
d
tr

1
g
1
0
0
1
1
0

1
0
0

L
j2

g
3
v1

9
0
2
2
3
0

L
j5

g
3
v1

9
8
8
7
0
0

1
0
0

1
0
0

1
0
0

1
0
0

M
d
o
m

e
st

ic
a
0
0
0
0
7
4
2
4
3
6

M
d
o
m

e
st

ic
a
0
0
0
0
8
5
2
4
8
0

1
0
0

P
p
e
rs

ic
a
.2

G
3
0
0
2
0
0

1
0
0

F
ve

sc
a
.m

rn
a
1
3
2
0
0

1
0
0

C
sa

tiv
u
s1

0
8
0
6
0

9
9

9
9

o
ra

n
g
e
1
.1

g
0
4
2
1
5
0

C
ic

le
v1

0
0
0
7
1
8
8

1
0
0

M
a
n
e
s.

0
6
G

1
5
1
9
0
0

R
co

m
m

u
n
is

3
0
0
7
5
.m

0
0
1
1
5
0

1
0
0

P
o
tr

i.0
1
7
G

1
4
3
0
0
0

P
o
tr

i.T
0
6
1
1
0
0

1
0
0

S
p
u
rp

u
re

a
1
0
1
2
s0

1
3
0

1
0
0

P
o
tr

i.0
0
4
G

0
7
9
7
0
0

S
p
u
rp

u
re

a
3
4
6
9
s0

0
1
0

S
p
u
rp

u
re

a
0
1
4
7
s0

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

T
h
e
cc

1
E

G
0
1
5
2
3
8

G
ra

im
o
n
d
i0

0
8
G

2
7
5
2
0
0

1
0
0

C
p
a
p
a
ya

1
0
7
.1

0
2

9
9

B
st

ri
ct

a
1
0
1
9
9
s0

0
3
3

A
ly

6
G

3
5
3
3
0

A
ra

h
a
.1

9
4
1
3
s0

0
0
3

1
0
0

A
T

5
G

2
4
0
1
0
 O

G
1

1
0
0

C
ru

b
e
lla

1
0
0
0
3
2
7
3

1
0
0

C
g
ra

n
d
ifl

o
ra

0
0
8
6
s0

0
1
2

1
0
0

1
0
0

E
sa

ls
u
g
in

e
u
m

1
0
0
0
3
6
5
5

1
0
0

B
ra

p
a
.F

0
2
6
2
2

B
o
le

ra
ce

a
0
2
2
4
6
4

1
0
0

1
0
0

L
u
s1

0
0
2
7
5
0
9

L
u
s1

0
0
3
9
2
7
4

1
0
0

1
0
0

9
9

9
4

1
0
0

9
9

S
tu

b
e
ro

su
m

4
0
0
0
4
5
6
9
6

S
tu

b
e
ro

su
m

4
0
0
0
4
5
6
9
8

S
tu

b
e
ro

su
m

4
0
0
0
4
5
6
9
7

9
9

1
0
0

D
ca

ro
ta

0
0
9
3
9
1

M
g
u
tt
a
tu

sF
0
1
0
8
9

M
g
u
tt
a
tu

sF
0
0
2
9
7

1
0
0

9
1

1
0
0

9
4

K
a
la

x.
0
0
4
3
s0

1
0
8

K
fe

d
0
5
1
5
s0

0
2
1

8
3

K
a
la

x.
0
4
9
8
s0

0
0
5

1
0
0

1
0
0

1
0
0

S
p
o
lir

h
yz

a
5
G

0
0
4
7
6
0
0

C
sa

tiv
u
s0

7
3
0
9
0

K
a
la

x.
0
0
3
9
s0

0
6
3

K
fe

d
0
0
3
3
s0

2
6
7

1
0
0

M
g
u
tt
a
tu

sH
0
0
3
8
9

S
o
ly

c0
3
g
0
4
4
1
6
0
.1

7
4

D
ca

ro
ta

0
2
5
7
6
2

8
7

V
vi

n
ife

ra
0
1
0
0
0
2
0
0
0
0
1

V
vi

n
ife

ra
0
1
0
0
0
2
1
0
0
0
1

98

G
ra

im
o
n
d
i0

0
7
G

2
1
8
6
0
0

G
ra

im
o
n
d
i0

0
7
G

1
1
7
3
0
0

G
ra

im
o
n
d
i0

0
7
G

2
1
8
7
0
0

10
0

10
0

G
ra

im
o
n
d
i0

0
3
G

0
2
7
4
0
0

10
0

M
a
n
e
s.

1
3
G

1
1
7
7
0
0

R
co

m
m

un
is

29
97

0.
m

00
09

96

10
0

T
he

cc
1E

G
00

07
07

G
ra

im
on

di
00

7G
21

89
00

10
0

95

9774

V
vi

ni
fe

ra
01

00
02

12
00

1

V
vi

ni
fe

ra
01

00
02

11
00

1

10
0

E
uc

gr
.I0

07
57

E
uc

gr
.I0

07
80

10
0

E
uc

gr
.I0

07
59

10
0

E
uc

gr
.I0

07
54

E
uc

gr
.I0

07
78

E
uc

gr
.I0

07
53

E
uc

gr
.I0

07
52

10
0

E
uc

gr
.I0

07
58

9595

E
uc

gr
.I0

07
79

9595

E
uc

gr
.I0

07
56

9510
0

G
ly

m
a.

17
G

16
62

00

G
ly

m
a.

05
G

09
99

00

10
0

P
hv

ul
.0

03
G

23
93

00

P
hv

ul
.0

03
G

23
95

00

P
hv

ul
.0

03
G

23
94

00

10
0

10
0

10
0

G
ly

m
a.

05
G

10
00

00

10
0

T
pr

at
en

se
.m

R
N

A
24

70
7

T
pr

at
en

se
.m

R
N

A
24

67
1

10
0

M
ed

tr
4g

09
50

12

M
ed

tr
4g

09
50

32

M
ed

tr
4g

09
50

42

10
0

10
0

10
0

Lj
0g

3v
01

51
92

9

9310
0

M
do

m
es

tic
a0

00
03

19
48

3

M
do

m
es

tic
a0

00
02

97
56

0

10
0

M
do

m
es

tic
a0

00
06

42
88

9

10
0

P
pe

rs
ic

a.
6G

22
78

00

P
pe

rs
ic

a.
6G

22
81

00

10
0

95

P
pe

rs
ic

a.
6G

22
83

00

10
0

Fv
es

ca
.m

rn
a2

40
17

Fv
es

ca
.m

rn
a2

40
16

10
0

10
0

C
sa

tiv
us

10
27

70

C
sa

tiv
us

07
62

10

10
0

99

90

S
pu

rp
ur

ea
03

37
s0

11
0

S
pu

rp
ur

ea
26

01
s0

01
0

10
0

P
ot

ri.
00

5G
14

32
00

10
0

M
an

es
.1

2G
11

47
00

R
co

m
m

un
is

29
97

0.
m

00
09

95

M
an

es
.1

2G
11

46
00

68

10
010

0

Th
ec

c1
E
G

00
07

04

G
ra

im
on

di
00

7G
11

74
00

10
0

G
ra

im
on

di
00

8G
07

88
00

10
0

C
ic
le

v1
00

24
89

6

C
ic
le

v1
00

24
90

5

10
0

C
ic
le

v1
00

24
84

1

10
0

Esa
ls
ug

in
eu

m
10

00
06

22

Esa
ls
ug

in
eu

m
10

00
04

81

10
0

Esa
ls
ug

in
eu

m
10

00
23

65

10
0

Esa
ls
ug

in
eu

m
10

00
05

08

10
0

Bra
pa

.C
02

48
8

Bol
er

ac
ea

01
50

31

10
0

Bra
pa

.I0
45

40

Bol
er

ac
ea

04
47

18

10
0

10
0

10
0

Aly
4G

13
08

0

AT2G
23

20
0 

O
G
2

10
0

C
ru

be
lla

10
02

26
42

C
gr

an
di

flo
ra

27
93

s0
00

9

10
0

10
0

99

Bra
pa

.D
01

39
2

10
054535635

8181

58

Cpa
pa

ya
32

44
8.

1

The
cc

1E
G

00
07

09

The
cc

1E
G

00
07

08

10
0

G
ra

im
on

di
00

8G
07

89
00

G
ra

im
on

di
00

7G
21

90
00

10
0

10
010

0

M
an

es
.0

8G
06

08
00

M
an

es
.0

9G
00

44
00

10
0

Rco
m

m
un

is2
97

33
.m

00
07

62

10
0

Spurp
ure

a2566s0
010

Spurp
ure

a0337s0
120

10
0

Spurp
ure

a0244s0
200

10
0

Spurp
ure

a0733s0
060

Spurp
ure

a0520s0
040

Spurp
ure

a0428s0
010

10
0

Spurp
ure

a0520s0
010

10
0

10
0

10
0

Potri
.0

05G144100

Potri
.0

05G143400

98
Potri

.0
05G144200

Potri
.0

05G143700

Potri
.0

05G143600

98
Potri

.0
05G143500

10
0

98
10

0

Potri.
005G140400

10
0

10
0

10
0

Lus1
0010443

Lus1
0012101

10
0

10
010

0

58

5752

10
0

9
99

9

Atric
hopoda00001.335

Atric
hopoda00001.334

10
0

Atric
hopoda00080.56

Aco
eru

lea1G479600

Kalax.1
231s0

001

Kalax.0
014s0

178

Kfed0058s0
652

10
0

10
0

Stuberosu
m400027254

Solyc11g072910.1

10
0

Stuberosum400017117

Solyc06g005230.1

10
0

10
0

Mgutta
tusN02648

10
0

97

Lus10042844

Lus10028140

10
0 Spurpurea0008s0820

Potri.
001G234200

10
0 Potri.

009G026600

10
0

Manes.04G029000

Manes.11G136800

100 Manes.04G121700

100
100

49

Dcarota015585

Vvinife
ra01025061001

55 Fvesca.m
rna14010

Ppersica.6G087900

Ppersica.6G087700

100 Mdomestica0000007813

Mdomestica0000945548

100
100

100
Csativus379720

Phvul.005G139800

Glyma.15G042900

100 Lj0g3v0249939

Tpratense.mRNA11994

Medtr2
g096160

100
96

100
Glyma.U033500

Glyma.12G074600

100 Phvul.011G069600

100
Medtr4g061833

Medtr4g061930

100 Tpratense.mRNA3046

100 Lj3g3v3132890

1001001008368

77 Ciclev10027823

Ciclev10027824

79 orange1.1g003350

orange1.1g003341

0 orange1.1g003351

orange1.1g003659

899

100 Aly8G36220

Araha.40074s0003

100 AT5G59700 ANJEA

100 Bstricta26833s0268

100
Crubella10025884

Cgrandiflora1317s0047

100
100

Esalsugineum10012688

100
Brapa.J01340

Boleracea017280

100100

Brapa.F01811

Boleracea041389

100
Esalsugineum10002401

100 Araha.51012s0001

Aly5G25190

AT3G46290 HERKULES1

98

100
Bstricta18473s0317

Crubella10016688

Cgrandiflora0943s0003

10097100

98
Brapa.A02409

100

100 Graimondi004G003200

Thecc1EG041936

Graimondi001G107000

98
Graimondi003G137700

98

100
Cpapaya252.1

7367

74

32

46
100

83

orange1.1g003436

Ciclev10030714
100

Stuberosum400040692

Stuberosum400040693

100
Solyc05g054860.1

100
Eucgr.J01150

Csativus165770

Kalax.0942s0011

Kfed0099s0075

Kalax.0260s0033

100

100
Kalax.1174s0002

Kfed0060s0331

10010082

73
Lj3g3v3639940

Lj3g3v3639930100
Phvul.008G000200100
Manes.10G038700

Manes.07G107000100
Rcommunis29758.m000682

100
Lus10030308

Lus10003312100
Spurpurea0023s0840

Potri.010G213200

10099

100

Thecc1EG043009

Graimondi013G023800100
Graimondi012G067400

100

86

Ppersica.2G225000
Mdomestica0000151537100
Fvesca.mrna23363

100
Crubella10025380
Cgrandiflora0716s0050

100

Bstricta23794s0139
100

Aly4G36710
Araha.9925s0010

100

AT2G39360 CURVY

100

100

Esalsugineum10016254
Brapa.C02012
Boleracea020421

10099100
76

89

85

96
98100

100

Zmarina3g01050
Macuminata9P04140
Macuminata11P24550

100

Brast01G006800
Bradi2g62060
Bradi1g59210

100

100

Os06g22810

95

ZMays2G432722Sobic.010G211800

100

Sviridis3G042700Sitalica3G041700

100

PhalliC01125PvirgatumJ04391PvirgatumCa00686

938896

100

Othomaeum15351A2100

100

Acomosus010993

100

ZMays2G442277Sobic.001G414000

100

Sviridis9G451900Sitalica9G447800

100

Phalli.I04492100

100

Os03g17300Brast02G137400Bradi1g6616010099

100

ZMays5G897958Sobic.009G055600

100

PvirgatumJ01386PvirgatumCa01117

99

PhalliC01456

100

Sviridis7G283000Sitalica7G272000100
88

100

Os05g06990Brast08G194100
Bradi2g34700100

100

100

Sviridis5G107200
Sitalica5G110400

100

PhalliE04031

100

Sobic.003G064500

100

Os01g06280

100

100

97

96

100

100

100

100

Mapoly0869s0001
Ppatens17290V3
Ppatens16970V3

100

Sfallax0065s0129
Sfallax0005s0355
Sfallax0034s0141

100

100

Sfallax0034s0136

100

97

Sfallax0048s0045

Sfallax0173s0012
Sfallax0000s0345

98
100

97

93

Ppatens10640V3
Ppatens10730V3

100

Ppatens10760V3

100

92

Smoellendorffi1.1.1157

Smoellendorffi1.105.96

83

Atrichopoda00016.362

Spolirhyza8G0070200

Zmarina168g00230

Zmarina72g00460

100

96

Acomosus002557

Macuminata11P16040

Macuminata11P20760

100

Os05g20150
Brast08G165600

Bradi2g31540

100

100

Othomaeum05459A

ZMays2G136170

Sobic.009G091000

100

Sviridis3G302600

Sitalica3G293600

100

PhalliC03673

PvirgatumCa01578

PvirgatumCb01533

90
100

100

100
100

100

PvirgatumEa00898

PhalliE03534

98

Sviridis5G059300

Sitalica5G059700

100

95

Othomaeum16546A

Othomaeum09750A

100

PvirgatumEb00966

Zmays2G155260

96
92

90

ZMays2G180071

Sobic.003G114600

97

96

Brast01G315700

Bradi2g08930

100

100

100

84

100

97

Acoerulea1G219800

Solyc07g008400.1

Solyc01g059910.2

100

Stuberosum400037841

100

MguttatusN00043

100

Vvinifera01034992001

Eucgr.A00377

orange1.1g041565

Ciclev10004295

100

Lus10016907

57

38

Manes.15G004400

Manes.03G204900

100

Rcommunis29889.m003297

99

Spurpurea0114s0080

Potri.008G105500

Potri.010G145600

97

100

100

Ppersica.1G117700

Mdomestica0000420368

100

Fvesca.mrna05124

100

Thecc1EG021367

Graimondi005G067100

100

100

Cpapaya9.58

94

100

Eucgr.H04319

Kalax.0175s0010

Kfed0045s0325

Kalax.0316s0039

100

100

95

Cpapaya617.4

Aly6G40700

Crubella10003221

100

Araha.58577s0002

AT5G28680 ANXUR2

100

Cgrandiflora15783s0002

100

91

Brapa.B03513

Bstricta2670s0001

Brapa.F02908

Esalsugineum
10003639

Aly3G14750

Araha.4820s0007

100

AT3G04690 ANXUR1

100

Bstricta2570s0230

100

Esalsugineum
10020050

100

99

98

98

99

100

Kalax.0683s0001

Kfed0072s0005

Kalax.0325s0022

100

100

98

45

orange1.1g039107

Ciclev10029897

100

G
raim

ondi013G
120400

Thecc1EG
026315

100

Spurpurea1571s0100

Spurpurea0729s0030

100

Potri.005G
055200

100

Potri.013G
042500

100

M
anes.09G

151300

Rcom
m

unis29598.m
000447

100

100

Lus10021998

Lus10042537

100

100

63

45

66

G
lym

a.03G
247800

G
lym

a.19G
245800

100

Phvul.006G
102700

100

Tpratense.m
R
N
A7155

M
edtr7g115300

100

100

Lj1g3v4996200

100

M
edtr1g080740

Tpratense.m
R
N
A13381

100
G

lym
a.20G

225800

G
lym

a.10G
163200

100
Phvul.007G

188300

100

100
100

C
sativus133130

M
dom

estica0000234336

M
dom

estica0000144870

100
P
persica.6G

345000

100

Fvesca.m
rna16583

99
72

68

97

A
H
Y
P
O

 009842

S
tuberosum

400012927

S
olyc06g009550.2

100
S
tuberosum

400012941

S
olyc06g009540.1

100
100

M
guttatusD

00069

M
guttatusN

00929

100
100

D
carota002886

D
carota005745

100
D

carota018279

100

100
99

98

63

51

52

43

87

100

98

100

A
trichopoda00077.136

Zm
arina332g00010

S
viridis9G

418600

S
italica9G

414400

P
virgatum

J37410

P
halliD

02353

100
ZM

ays2G
100288

Z
M

ays2G
006080

S
obic.001G

382400

100
100

O
s03g21540

O
s01g56330

100

62
62

62
100

B
radi1g63320

B
rast02G

170000

100
O

thom
aeum

01239A

100
98

A
com

osus018669

91

M
acum

inata8P
01710

M
acum

inata9P
04860

M
acum

inata3P
09730

M
acum

inata8P
21410

100
100

75

M
acum

inata10P
01750

76
70

P
halliC

03411

P
virgatum

C
b01146

100
P

virgatum
A

b01425

S
viridis3G

296600

95

94
S

italica3G
288700

S
obic.006G

228700

Z
M

ays2G
042055

100
95

100
B

rast08G
165000

B
radi2g31490

99
O

s05g25450

S
viridis3G

297200

S
italica3G

289100

100
P

virgatum
G

a02468

100
S

viridis3G
296800

S
italica3G

289000

100
99

S
o
b
ic.0

0
9
G

0
1
8
6
0
0

100

O
s0

5
g
2
5
3
5
0

O
s0

5
g
2
5
3
7
0

100

97
97

96

98

O
s0

5
g
2
5
4
3
0

100

100

Z
m

a
rin

a
7
4
g
0
0
3
9
0

S
p
o
lirh

yza
3
G

0
0
0
7
3
0
0

S
p
o
lirh

yza
3
G

0
0
0
7
1
0
0

S
p
o
lirh

yza
3
G

0
0
0
7
2
0
0

100
100

100
100

A
co

e
ru

le
a
1
G

5
0
0
4
0
0

K
a
la

x.1
3
2
1
s0

0
0
3

K
a
la

x.0
2
4
0
s0

0
0
6

9
1

K
fe

d
0
2
0
8
s0

0
2
2

1
0
0

K
fe

d
0
0
2
4
s0

4
5
1

K
a
la

x.0
1
3
8
s0

0
0
9

K
a
la

x.0
0
4
3
s0

0
4
0

8
9

9
8

1
0
0

M
g
u
tta

tu
sJ0

0
0
2
3

S
tu

b
e
ro

su
m

4
0
0
0
5
2
0
6
3

S
o
lyc0

9
g
0
1
5
8
3
0
.1

1
0
0

D
ca

ro
ta

0
1
5
3
2
8

D
ca

ro
ta

0
1
8
6
4
7

1
0
0

1
7

1
0
0

E
u
cg

r.A
0
0
7
8
2

M
a
n
e
s.0

8
G

1
7
0
1
0
0

M
a
n
e
s.0

9
G

1
2
2
9
0
0

R
co

m
m

u
n
is2

9
9
1
5
.m

0
0
0
4
8
8

1
0
0

1
0
0

P
o
tri.0

1
6
G

1
3
8
7
0
0

S
p
u
rp

u
re

a
0
0
6
5
s0

6
4
0

1
0
0

S
p
u
rp

u
re

a
0
3
5
6
s0

0
7
0

P
o
tri.0

0
6
G

1
1
0
0
0
0

1
0
0

1
0
0

1
0
0

o
ra

n
g
e
1
.1

g
0
3
6
6
2
4

C
icle

v1
0
0
1
1
0
3
4

1
0
0

C
p
a
p
a
ya

8
6
.7

4

L
u
s1

0
0
2
2
7
2
8

L
u
s1

0
0
1
4
1
8
5

1
0
0

8
6

8
6

G
ra

im
o
n
d
i0

0
5
G

1
2
0
7
0
0

T
h
e
cc1

E
G

0
1
9
6
7
7

G
ra

im
o
n
d
i0

1
1
G

1
2
4
9
0
0

7
7

1
0
0

G
ra

im
o
n
d
i0

0
6
G

2
3
5
7
0
0

1
0
0

6
5

6
6

6
6

C
sa

tivu
s1

3
0
5
9
0

G
lym

a
.1

8
G

2
1
5
8
0
0

G
lym

a
.0

9
G

2
7
3
3
0
0

1
0
0

P
h
vu

l.0
0
8
G

0
8
1
0
0
0

P
h
vu

l.0
0
8
G

0
8
2
4
0
0

1
0
0

1
0
0

M
e
d
tr4

g
1
1
1
9
2
5

M
e
d
tr7

g
0
7
3
6
6
0

1
0
0

T
p
ra

te
n
se

.m
R

N
A

2
5
1
7
5

1
0
0

L
j1

g
3
v2

5
3
3
7
7
0

1
0
0

1
0
0

9
9

8
6

M
d
o
m

e
stica

0
0
0
0
4
4
5
3
7
4

M
d
o
m

e
stica

0
0
0
0
6
1
3
4
8
6

M
d
o
m

e
stica

0
0
0
0
2
4
9
1
1
4

9
1

M
d
o
m

e
stica

0
0
0
0
3
9
0
6
7
7

1
0
0

1
0
0

M
d
o
m

e
stica

0
0
0
0
2
4
7
0
0
0

1
0
0

P
p
e
rsica

.6
G

2
9
5
9
0
0

1
0
0

F
ve

sca
.m

rn
a
1
3
5
6
8

1
0
0

E
sa

lsu
g
in

e
u
m

1
0
0
1
0
1
1
4

C
ru

b
e
lla

1
0
0
1
6
6
7
3

C
g
ra

n
d
iflo

ra
0
9
2
6
s0

1
1
7

1
0
0

B
stricta

6
8
6
4
s0

0
8
9

7
0

A
ly5

G
3
1
9
9
0
.

A
ra

h
a
.2

7
7
6
8
s0

0
0
1

8
4

A
T

3
G

5
1
5
5
0
 F

E
R

O
N

IA

1
0
0

8
3

B
ra

p
a
.A

0
2
0
8
2

B
o
le

ra
ce

a
0
1
4
7
5
8

1
0
0

B
ra

p
a
.C

0
4
3
6
8

B
o
le

ra
ce

a
0
0
4
9
7
8

1
0
0

9
7

B
ra

p
a
.I0

3
4
8
8

9
9

9
8

1
0
0

1
0
0

9
6

9
5

3
1

1
0
0

T
h
e
cc

1
E

G
0
1
8
9
3
0

G
ra

im
o
n
d
i0

0
1
G

2
0
7
9
0
0

1
0
0

V
vi

n
ife

ra
0
1
0
3
2
8
7
9
0
0
1

M
g
u
tt
a
tu

sH
0
0
6
0
5

S
tu

b
e
ro

su
m

4
0
0
0
0
2
4
6
5

S
tu

b
e
ro

su
m

4
0
0
0
0
2
4
6
4

1
0
0

S
o
ly

c
0
2
g
0
8
9
0
9
0
.2

1
0
0

S
tu

b
e
ro

s
u
m

4
0
0
0
0
2
4
6
7

1
0
0

1
0
0

D
c
a
ro

ta
0
2
5
3
9
6

D
c
a
ro

ta
0
2
5
3
9
7

1
0
0

D
c
a

ro
ta

0
2

5
4

4
4

1
0
0

D
c
a

ro
ta

0
2

5
4

1
8

D
c
a

ro
ta

0
2

5
4

1
9

1
0
0

1
0
0

1
0
0

9
9

T
h

e
c
c
1

E
G

0
1

8
9

1
9

M
a

n
e

s
.0

1
G

1
0

2
5

0
0

M
a

n
e

s
.0

1
G

1
0

2
1

0
0

1
0
0

R
c
o

m
m

u
n

is
2

9
8

4
7

.m
0

0
0

2
4

1

1
0
0

S
p

u
rp

u
re

a
3

3
4

0
s
0

0
1

0
S

p
u

rp
u

re
a

0
4

6
9

s
0

1
4

0

1
0
0

S
p

u
rp

u
re

a
0

4
6

9
s
0

1
1

0

1
0
0

P
o

tr
i.
0

1
7

G
0

9
6

0
0

0
P

o
tr

i.
0
1
7
G

0
9
5
9
0
0

9
5

P
o
tr

i.
0
1
7
G

0
9
6
4
0
0

P
o
tr

i.
0
1
7
G

0
9
6
8
0
0

9
3

P
o
tr

i.
0
1
7
G

0
9
6
6
0
0

P
o
tr

i.0
1
7
G

0
9
8
2
0
0

P
o
tr

i.0
1
7
G

0
9
8
4
0
0

8
9

8
3

9
2

1
0
0 1

0
0

M
a
n
e
s.

0
1
G

1
0
2
4
0
0

M
a
n
e
s.

0
2
G

0
5
7
7
0
0

1
0
0

M
a
n
e
s.

0
2
G

0
5
7
5
0
0

9
7

9
7

1
0
0

o
ra

n
g
e
1
.1

g
0
0
2
5
3
3

C
ic

le
v1

0
0
2
4
8
3
0

1
0
0

T
h
e
cc

1
E

G
0
1
8
9
2
5

G
ra

im
o
n
d
i0

0
7
G

1
7
5
6
0
0

G
ra

im
o
n
d
i0

0
1
G

0
9
0
4
0
0

9
0

1
0
0 1

0
0

1
0
0 8
3

A
H

Y
P

O
 0

1
9
1
8
2

K
a
la

x.
0
0
9
1
s0

0
3
7

K
fe

d
0
0
4
8
s0

1
1
0

1
0
0 9
7

C
ru

b
e
lla

1
0
0
0
7
1
7
5

C
g
ra

n
d
ifl

o
ra

5
2
8
0
s0

0
0
1

1
0
0

A
T

5
G

3
9
0
0
0
 M

E
D

O
S

2

7
5

A
T

5
G

3
8
9
9
0
 M

E
D

O
S

1

1
0
0

A
ly

7
G

5
1
4
3
0

C
ru

b
e
lla

1
0
0
0
7
2
3
9

1
0
0

A
T

5
G

3
9
0
2
0
 M

E
D

O
S

3

B
st

ri
ct

a
1
7
7
7
5
s0

0
2
9

B
st

ri
ct

a
1
7
7
7
5
s0

0
3
2

A
T

5
G

3
9
0
3
0
 M

E
D

O
S

4

C
ru

b
e
lla

1
0
0
0
7
8
0
5

1
0
0 9
2

C
g
ra

n
d
ifl

o
ra

8
1
3
0
s0

0
0
4

9
2 9

9

B
ra

p
a
.F

0
2
7
8
5

1
0
0 1
0
0

B
ra

p
a
.G

0
1
4
4
9

B
ra

p
a
.I
0
3
5
0
6

1
0
0

B
ra

p
a
.D

0
0
9
3
1

B
o
le

ra
ce

a
0
4
0
1
3
1

1
0
0 1
0
0

E
sa

ls
u
g
in

e
u
m

1
0
0
2
7
6
3
6

1
0
0

B
ra

p
a
.D

0
0
9
3
3

B
o
le

ra
ce

a
0
4
0
1
3
0

1
0
0

9
9

4
5
7
9

1
0
0 8

2 9
9

9
9

9
9

V
vi

n
ife

ra
0
1
0
1
2
2
3
5
0
0
1

9
8

V
vi

n
ife

ra
0
1
0
3
2
8
8
8
0
0
1

V
vi

n
ife

ra
0
1
0
3
2
8
8
3
0
0
1

1
0
0

E
u
cg

r.
J0

1
4
8
9

E
u
cg

r.
J0

1
4
9
0

4
8

E
u
cg

r.
J0

1
4
8
2

E
u
cg

r.
J0

1
4
9
3

E
u
cg

r.
J0

1
4
8
0

E
u
cg

r.
J0

1
4
9
1

E
u
cg

r.
J0

1
4
8
7

1
0
0 9

8
9
9 8
1

E
u
cg

r.
J0

1
4
8
4

4
4 1
0
0

E
u
cg

r.
J0

1
3
8
8

E
u
cg

r.
J0

1
3
8
9

1
0
0

9
9

E
u
cg

r.
J0

0
8
7
1

E
u
cg

r.
J0

1
3
9
0

1
0
0

1
0
0

C
p
a
p
a
ya

1
4
.2

0
0

T
h
e
cc

1
E

G
0
1
8
9
0
2

T
h
e
cc

1
E

G
0
1
8
9
0
3

1
0
0

8
3

C
ic

le
v1

0
0
2
4
0
5
7

C
ic

le
v1

0
0
1
8
7
8
5

1
0
0

o
ra

n
g
e
1
.1

g
0
4
8
4
3
9

1
0
0

o
ra

n
g
e
1
.1

g
0
4
2
2
1
6

C
ic

le
v1

0
0
1
3
8
8
9

1
0
0

C
ic

le
v1

0
0
1
1
0
8
8

C
ic

le
v1

0
0
1
1
0
5
6

1
0
0 1

0
0

1
0
0

T
h
e
cc

1
E

G
0
1
8
9
1
5

G
ra

im
o
n
d
i0

0
1
G

2
6
9
1
0
0

1
0
0

T
h
e
cc

1
E

G
0
1
8
8
7
4

G
ra

im
o
n
d
i0

0
7
G

1
7
5
5
0
0

1
0
0

G
ra

im
o
n
d
i0

0
1
G

2
0
9
2
0
0

G
ra

im
o
n
d
i0

1
3
G

2
3
5
6
0
0

1
0
0

G
ra

im
o
n
d
i0

0
1
G

2
1
1
9
0
0

1
0
0 1
0
0 1
0
0 9
8

7
8

M
a
n
e
s.

0
1
G

1
0
1
9
0
0

S
p
u
rp

u
re

a
0
4
6
9
s0

1
7
0

S
p
u
rp

u
re

a
1
7
0
3
s0

0
3
0

10
0

S
p
u
rp

u
re

a
0
4
6
9
s0

1
6
0

S
p
u
rp

u
re

a
1
9
2
6
s0

0
2
0

42 10
0

P
o
tr
i.0

1
7
G

0
9
7
8
0
0

P
ot

ri.
01

7G
09

75
00

10
0

P
ot

ri.
01

7G
09

56
00

10
0

10
0

M
an

es
.0

1G
09

37
00

R
co

m
m

un
is

29
84

7.
m

00
02

38

10
0

Lu
s1

00
32

97
6

Lu
s1

00
32

97
1

10
0

Lu
s1

00
03

94
2

10
0 71

71

78

2
3 9

8

P
pe

rs
ic

a.
3G

25
14

00

P
pe

rs
ic

a.
3G

25
10

00

10
0

M
do

m
es

tic
a0

00
02

98
26

4

M
do

m
es

tic
a0

00
02

67
83

0

M
do

m
es

tic
a0

00
03

10
63

8

10
0

10
0

P
pe

rs
ic

a.
3G

25
12

00

26 10
0

M
do

m
es

tic
a0

00
04

50
99

4

M
do

m
es

tic
a0

00
08

70
77

8

10
0

76

P
pe

rs
ic

a.
3G

25
11

00

P
pe

rs
ic

a.
3G

25
18

00

10
0

M
do

m
es

tic
a0

00
04

65
33

5

M
do

m
es

tic
a0

00
06

32
09

3

M
do

m
es

tic
a0

00
04

65
34

1

63 10
0

M
do

m
es

tic
a0

00
02

97
73

5

M
do

m
es

tic
a0

00
04

13
72

8

M
do

m
es

tic
a0

00
04

93
95

9

M
do

m
es

tic
a0

00
04

51
26

9

M
do

m
es

tic
a0

00
01

61
44

0

10
0

M
do

m
es

tic
a0

00
04

27
44

4

98

M
do

m
es

tic
a0

00
07

21
82

5

M
do

m
es

tic
a0

00
01

61
88

6

98

10
0 62

10
0 66

99

10
0

Fv
es

ca
.m

rn
a0

42
44

Fv
es

ca
.m

rn
a0

42
45

99

33

P
pe

rs
ic

a.
3G

25
17

00

P
pe

rs
ic

a.
3G

24
62

00

10
0

Fv
es

ca
.m

rn
a0

42
50

Fv
es

ca
.m

rn
a0

42
46

54

Fv
es

ca
.m

rn
a0

42
47

99
31

45

10
0

C
sa

tiv
us

17
44

10

C
sa

tiv
us

17
43

80

C
sa

tiv
us

17
43

90

C
sa

tiv
us

17
44

00

91
90

10
0

M
ed

tr7
g0

15
25

0

M
ed

tr7
g0

15
24

0

98

M
ed

tr7
g0

15
32

0

99

M
ed

tr7
g0

15
28

0

M
ed

tr7
g0

15
23

0

M
ed

tr7
g0

15
31

0

10
0

M
ed

tr4
g0

52
29

0

10
0

Tp
ra

te
ns

e.
m

R
N
A
34

57
3

10
0 10

0

10
0

Tp
ra

te
ns

e.
m

R
N
A
34

57
5

Tp
ra

te
ns

e.
m

R
N
A35

64
1

32

M
ed

tr7
g0

15
67

0

Tp
ra

te
ns

e.
m

R
N
A24

18
4

32

99

M
ed

tr7
g0

15
39

0

M
ed

tr7
g0

15
51

0

M
ed

tr7
g0

15
55

0

10
0

10
0

M
ed

tr7
g0

15
62

0

M
ed

tr7
g0

15
42

0

10
0

89 98 10
0

Lj
2g

3v
11

02
97

0

Tpr
at

en
se

.m
R
N
A43

83

Tpr
at

en
se

.m
R
N
A44

12

10
0

M
ed

tr6
g0

15
80

5

10
0

10
0

G
ly
m

a.
U
02

71
00

G
ly
m

a.
13

G
05

37
00

10
0

G
ly
m

a.
13

G
05

43
00

10
0

G
lym

a.
13

G
05

44
00

G
lym

a.
13

G
05

36
00

Phv
ul

.0
04

G
04

09
01

Phv
ul

.0
04

G
04

03
00

Phv
ul

.0
04

G
03

99
00

54

10
0

Phv
ul

.0
04

G
03

88
00

10
0

G
lym

a.
13

G
05

38
00

51 51
44

43

Phvu
l.0

04G
039600

Phvu
l.0

04G
039800

Phvu
l.0

04G
039700

10
0

10
0

G
lym

a.1
9G

033100

51

91

Phvu
l.0

04G039200

Phvu
l.0

04G040000

10
0

Glym
a.0

2G196000

10
0

Glym
a.U

027000

Glym
a.1

3G054200

10
0

Phvu
l.0

04G039400

10
060

10
0

10
0

Glym
a.1

8G270600

Glym
a.1

8G271000

Glym
a.0

8G249400

10
0

Glym
a.1

8G271100

89

Glym
a.18G270100

Glym
a.18G270700

Glym
a.18G269900

10
0

10
0

Glym
a.18G270900

Glym
a.18G270800

Glym
a.18G271200

10
094

96

Glym
a.08G249200

98

Glym
a.08G248900

92

80

Phvu
l.0

08G030400

Phvu
l.0

08G030800

99

Phvul.0
08G030200

Phvul.0
08G030700

53 95

33 10
0 99

10
0

57

99

97

9
9

Graim
ondi001G210100

Graim
ondi001G210700

Graim
ondi001G210300

10
0

10
0

Thecc1EG018852

10
0

Thecc1EG018841

Thecc1EG018849
10

0

Graim
ondi012G038800

10
0

10
0

Manes.02G057000

Manes.02G057300
100

Rcommunis27800.m
000036

100
10

0

Csativus157760

Csativus157770

100 99

Pvirg
atumJ33255

Manes.01G094800
50

Thecc1EG018855

Graimondi008G053200

100

67

Mgutta
tusH00977

Mgutta
tusO00201

Mgutta
tusH00610

MguttatusH00844

MguttatusH00609

100

100

MguttatusH00976

10099

98

MguttatusB00009

99

Stuberosum400063175

Solyc02g014030.1
100

Stuberosum400018703

100

MguttatusH00608

Brapa.A02823

51
49

68
98

99

10
0

1
0
0

Manes.05G111600

Rcommunis30174.m009072
100

Thecc1EG011464

Graimondi013G096500

100

100

Phvul.003G038700

Glyma.02G121900 100

Lj2g3v1226730

Lj2g3v1226740

100

100

Medtr5g047070

Medtr5g047120 100

Tpratense.mRNA39815

100100

100

Manes.05G111500

Rcommunis30174.m009073 100

Thecc1EG011465

Thecc1EG011463

Graimondi013G096600

100100

100

Phvul.003G038800

Glyma.02G122000 100
Lj2g3v1226750

Medtr5g047110

Medtr5g047060 100

Tpratense.mRNA39790

100100100
100

100Thecc1EG011469

Thecc1EG011467
100

Eucgr.B03137
Eucgr.B03136

100
Graimondi007G274500

Spurpurea0783s0030
Potri.010G140000

100Potri.T142900
Potri.011G165800

100

100
Rcommunis29804.m001535

Manes.07G046400

100 100

99Fvesca.mrna04553

87
99 100

100

10
0

1
0
0 9

1
0
0

100

100

90

97

Atrichopoda00092.136
Acomosus005072

PvirgatumBb00269
PvirgatumBa03879

100PhalliB00288
100Sviridis2G035000

Sitalica2G030500

100

100Sobic.002G032800
ZMays2G039922

100

100Os07g05370 100Brast06G227500Bradi1g58290

100 100

78
ZMays2G041518

Sobic.006G218900

100PvirgatumGb00480PhalliG02253

100
Sviridis7G252300Sitalica7G240600

100100

100

Os04g52860

82
Brast09G211500Bradi5g22040

100

100
Acomosus014821

100
Acoerulea1G179400Stuberosum400036732Solyc02g069970.2

100
MguttatusM01900

100
Ppersica.4G090800Mdomestica0000944724Mdomestica0000593517

100

Fvesca.mrna28878

98

100

Phvul.006G127900Glyma.09G024700

100

Lj6g3v1641160Lj6g3v1641170

100

Tpratense.mRNA27256Medtr2g030310

100100

100

Manes.14G123800Rcommunis30075.m001175

100

Spurpurea1438s0040
Potri.011G164700

100

Potri.001G467000
100

100

Thecc1EG026945
Graimondi009G115900

100

orange1.1g047215
Ciclev10014250

100

Esalsugineum10006779
Aly1G44610

Araha.9614s0008

100

AT1G30570 HERKULES2

100

Bstricta15697s0357
Crubella10008375
Crubella10008377

100

Cgrandiflora1508s0146
100100

100

Brapa.I02796 88
100

99
99

88
89

99

Vvinifera01021662001
Csativus048310

99

99

Eucgr.K01945

Kalax.0550s0013
Kfed0058s0169

100

Kalax.0168s0010 10097

40

100

100

35

Spolirhyza5G0037200

Zmarina458g00070

Zmarina25g01460 94 72

65

99

100

1
0
0

Atrichopoda00024.19

Macuminata4P09870

Macuminata7P20760

100

Acomosus018550

Os06g03610

Sobic.010G016100

Sitalica4G015500

Sviridis4G015400

ZMays2G335052

ZMays2G426732

100

PhalliH01245

PvirgatumJ11383 100100100

100

PvirgatumDa02357

99

100

Brast07G033000

Bradi1g49510 100

99
100

96

100

Spolirhyza3G0103200

Zmarina186g00250

Zmarina136g00250 98 98

98

Acoerulea5G107800

Kalax.0053s0122

Kfed0018s0235

99

Kalax.0446s0023

100

Kalax.0057s0075

Kfed0047s0011 100

100

Lj0g3v0115159

Tpratense.mRNA1900

Medtr8g037700

100

Glyma.13G201400

Glyma.12G235900

100

Phvul.011G210400

100100

100

Csativus004440

100

Mdomestica0000037777

Mdomestica0000119954.

100

Ppersica.8G090600

100

Fvesca.mrna21850

100

100

Eucgr.J00593

orange1.1g047569

Thecc1EG006831

Graimondi013G034800

100

Manes.11G091100

Manes.04G086900

100

Rcommunis30131.m007085

100

Spurpurea0432s0120

Potri.004G158700

100

Spurpurea0670s0050

Potri.009G120400
100100

100

99

Aly4G10660

Araha.12988s0002

100

AT2G21480 BUPS1

100

Bstricta5022s0084

Crubella10024975

Cgrandiflora2961s0049

10089

100

Esalsugineum10000042

Brapa.D01267

Boleracea006717

10099

99

Crubella10007359

Cgrandiflora2374s0003

100

Bstricta25542s0099

100

Aly7G11050

Araha.12619s0009

100

AT4G39110 BUPS2

100

100

Esalsugineum10024369

Brapa.F03880

Boleracea018534

100

Brapa.A00029

100

Brapa.H01821

Boleracea016035

100
100

100
100

100

Graimondi005G246200

46

5

Lus10028805

Lus10017478

100

100

98

85

100

Dcarota005365

Dcarota024571

100

MguttatusN01262

Stuberosum400065940

Solyc01g109950.2

100

Stuberosum400006076

100100100

92

91

100

100

100

Atrichopoda00045.60

Spolirhyza2G0090800

Macuminata11P09540

ZMays2G454980

Sobic.001G082700

100

PhalliI01640

PvirgatumIa00383

PvirgatumJ00853

100

100

Sviridis9G082400

Sitalica9G084100

100

100

100

Os03g55210

97

Brast02G315200

Bradi1g07942

100

100

Acomosus008525

100
70

100

Kfed0048s0860

Kalax.0068s0001

Kalax.0073s0100.

100

100

Eucgr.B00543

98

Stuberosum
400042695

Solyc03g115710.1

100

M
guttatusD01758

100

98

Acoerulea3G351000

Aly8G38020

Brapa.I00657

98

Crubella10027533

Cgrandiflora0542s0028

100

Araha.1448s0020

AT5G
61350 CAP1

100

Bstricta26833s0105

Esalsugineum
10003647

Boleracea036282

10099
99

99

100

orange1.1g037607

Ciclev10018803

100

100

Cpapaya13.298

100

Thecc1EG
014109

G
raim

ondi008G
195200

G
raim

ondi001G
079200

100100

99

R
com

m
unis30138.m

004038

M
anes.06G

089400

100

Spurpurea0329s0140

Potri.015G
061700

100

100

Lus10000562

Lus10021632

100
100

100

Ppersica.5G
198600

M
dom

estica0000186775

100

Fvesca.m
rna26060

100

C
sativus197910

Tpratense.m
R
N
A2083

M
edtr4g109010

100

Phvul.003G
188000

G
lym

a.17G
102600

10010010096

96

45

100

83

Zm
arina222g00140

46

100

100

A
com

osus001484

S
polirhyza22G

0035500

100

A
coerulea1G

472800

S
tuberosum

400040508

S
olyc05g054680.1

100

Thecc1E
G

042894

G
raim

ondi011G
253000

100

C
papaya1.349

100

P
persica.2G

229400

M
dom

estica0000199141

100

Fvesca.m
rna26704

100100
99

99

100

A
trichopoda00003.355

A
com

osus014392

Zm
arina374g00060

99

S
polirhyza0G

0062500

100

A
coerulea4G

164500

M
dom

estica0000931970

M
dom

estica0000314005

100

P
persica.4G

188000

100

F
vesca.m

rna25018

F
vesca.m

rna17333

100

100

P
hvul.005G

085600

G
lym

a.12G
220400

100

T
pratense.m

R
N

A
33984

M
edtr2g080220

100

100

P
hvul.011G

148700

G
lym

a.12G
148200

100

Lj0g3v0346559

100

100

C
sativus341670

E
ucgr.F

03345
98

S
purpurea0782s0070

P
otri.011G

128000
100

S
purpurea1187s0080

P
otri.001G

405500

100

100

M
anes.15G

084200

99

C
papaya36792.1

A
raha.27914s0002

C
rubella10025871

C
grandiflora1629s0018

100

B
stricta26833s0834

100

A
ly8G

29710

A
T
5G

54380 T
H

E
S

E
U

S
1

98
100

100

E
salsugineum

10016077

100

B
rapa.J00912

B
oleracea038854

100

B
rapa.C

01352

B
o
le

ra
ce

a
0
2
7
9
5
6

10013
100

L
u
s1

0
0
3
7
8
8
7

97
70

54

o
ra

n
g
e
1
.1

g
0
0
3
1
3
9

C
icle

v1
0
0
0
7
4
4
5

100

T
h
e
cc1

E
G

0
3
1
3
4
6

G
ra

im
o
n
d
i0

0
2
G

0
7
4
7
0
0

G
ra

im
o
n
d
i0

0
9
G

4
3
2
1
0
0

10010053

92
53

56

92

D
ca

ro
ta

0
2
2
4
8
2

S
tu

b
e
ro

su
m

4
0
0
0
4
3
4
3
8

S
tu

b
e
ro

su
m

4
0
0
0
4
3
4
3
9

1
0
0

S
o
lyc1

0
g
0
0
6
8
7
0
.1

1
0
0

S
tu

b
e
ro

su
m

4
0
0
0
3
3
4
5
4

S
tu

b
e
ro

su
m

4
0
0
0
6
2
1
7
0

1
0
0

1
0
0

7
1

K
a
la

x.0
0
0
2
s0

0
2
8

K
fe

d
0
0
1
1
s1

2
9
8

1
0
0

K
a
la

x.0
1
1
9
s0

0
1
9

1
0
0

T
p
ra

te
n
se

.m
R

N
A

3
7
6
7
3

M
e
d
tr1

g
0
4
0
0
7
3

1
0
0

M
e
d
tr8

g
4
6
7
1
5
0

1
0
09

5
6
2

69

99
99

100
83

98

100

1
0
0

100

100

10
01
0
0

1
0
0



 

Figure S1: Phylogenetic relationship among 1050 CrRLK1L proteins. High-

resolution unrooted approximately maximum-likelihood phylogenetic tree 

inferred from the 1,050 CrRLK1L proteins present in 57 plant species. The clades, 

indicated in different colors, are named based on the A. thaliana CrRLK1L names. 

The CADMUS clade contains uncharacterized CrRLK1Ls from A. thaliana, and the 

TINIA clade corresponds to a clade formed only with the CrRLK1L proteins of S. 

moellendorffii, S. fallax, P. patens, and M. polymorpha. The phylogenetic tree was 

constructed using IQ-TREE software with the JTT+F+R10 substitution model with 

1,000 bootstrap iterations. Gene names are highlighted in colors as follows: ANX in 

purple, BUPS in green, CAD in black, CAP in lime, CRV in blue, FER in red, , 

HERK1 (ANJ) in blue, HERK2 in dark blue, MEDOS in brown, and THE in gray.  



  

Figure S2. Unrooted approximately maximum-likelihood phylogenetic tree of the 

CrRLK1L subfamily proteins in various species. A) Inferred phylogenetic tree of 155 

CrRLK1L proteins from P. vulgaris, L. japonicus, M. truncatula, G. max, A. thaliana, and P. 

patens. B) Simplified dendrogram representing the 11 clades of the inferred phylogenetic 

tree in A. Local support values correspond to those in A. Gene names are highlighted in 

colors as follows: ANX in purple, BUPS in green, CAD in black, CAP in lime, CRV in blue, 

FER in red, , HERK1 (ANJ) in blue, HERK2 in dark blue, MEDOS in brown, and THE in 

gray. 
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Figure S3. Chromosomal location of CrRLK1L genes in various species. Chromosomal 

location of CrRLK1L genes in A) P. vulgaris, B) L. japonicus, C) G. max, D) M. truncatula, E) 

A. thaliana, and F) S. bicolor. The colored dots and lines indicate the chromosomal location 

of the different genes. 
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Figure S4. Synteny of all CrRLK1L genes of P. vulgaris, L. japonicus, G. max, M. 

truncatula, and A. thaliana and of the complete genome of each species. First and third 

rows, the CrRLK1L syntenic genes are represented as connected red lines. Only 

chromosomes containing syntenic genes are outlined. Second and fourth rows, all the 

syntenic genes present in the genome of each species are represented as connected colored 

lines. 

 

 

 

 

 

 

 



 

 

Figure S5. Venn diagram of CrRLK1Ls genes expressed in nodules of P. vulgaris, L. 

japonicus, G. max, and M. truncatula. Venn diagram representing the number and names 

of the genes expressed in nodules. Each of the four ovals represents a set of nodule 

expressed genes on each legume. Names and numbers in the interconnections represent 

the nodule-expressed genes shared between the four legumes according to data from 

PvGEA, Lotus Base, MtGEA, and BAR. 
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