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Supplemental Figure 1. Phylogenetic analysis of the small GTPase family from 4. thaliana. The optimal
tree is shown. The percentage of replicate trees in which the associated taxa clustered together in the

bootstrap test (1000 replicates) is shown next to the branches. Circular dots indicate reduced (blue) or

increased (red) levels of mRNA in aerial tissue compared with the root.
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Supplemental Figure 2. Phylogenetic analysis of the small GTPase family from O. sativa. Selected
sequences from Arabidopsis were added to identify the main clades defined in this species. The

percentage of replicate trees in which the associated taxa clustered together in the bootstrap test (1000

replicates) is shown next to the branches.
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Supplemental Figure 3. Phylogenetic analysis of the small GTPase family from S. lycopersicum.

Selected sequences from Arabidopsis were added to identify the main clades defined in this species. The

percentage of replicate trees in which the associated taxa clustered together in the bootstrap test (1000

replicates) is shown next to the branches.
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Supplemental Figure 4. Phylogenetic analysis of the small GTPase family from Z. mays. Selected

sequences from Arabidopsis were added to identify the main clades defined in this species. The

percentage of replicate trees in which the associated taxa clustered together in the bootstrap test (1000

replicates) is shown next to the branches.
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Supplemental Figure 5. Phylogenetic analysis of the small GTPase family from L. japonicus. Selected

sequences from Arabidopsis were added to identify the main clades defined in this species. The
percentage of replicate trees in which the associated taxa clustered together in the bootstrap test (1000

replicates) is shown next to the branches. Circular dots indicate reduced (blue) or increased (red) levels of

mRNA in nodule tissue compared with the root.
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Supplemental Figure 6. Phylogenetic analysis of the small GTPase family from M. truncatula. Selected
sequences from Arabidopsis were added to identify the main clades defined in this species. The
percentage of replicate trees in which the associated taxa clustered together in the bootstrap test (1000
replicates) is shown next to the branches. Circular dots indicate reduced (blue) or increased (red) levels of

mRNA in nodule tissue of 4, 10, 14 and 28 days compared with the root.
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Supplemental Figure 7. Phylogenetic analysis of the small GTPase family from P. vulgaris. Selected
sequences from Arabidopsis were added to identify the main clades defined in this species. The
percentage of replicate trees in which the associated taxa clustered together in the bootstrap test (1000

replicates) is shown next to the branches. Circular dots indicate reduced (blue) or increased (red) levels of

mRNA in nodule tissue compared with the root.
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Supplemental Figure 8. Phylogenetic analysis of the small GTPase family from G. max. Selected
sequences from Arabidopsis were added to identify the main clades defined in this species. The
percentage of replicate trees in which the associated taxa clustered together in the bootstrap test (1000

replicates) is shown next to the branches.
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Supplemental Figure 9. Phylogenetic analysis of the Rab small GTPase family from 4. thaliana. The
percentage of replicate trees in which the associated taxa clustered together in the bootstrap test (1000

replicates) is shown next to the branches.
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Supplemental Figure 10. Phylogenetic analysis of the Rab small GTPase family from O. sativa. Selected
sequences from Arabidopsis were added to identify the main clades defined in this species. The

percentage of replicate trees in which the associated taxa clustered together in the bootstrap test (1000

replicates) is shown next to the branches.
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Supplemental Figure 11. Phylogenetic analysis of the Rab small GTPase family from S. lycopersicum.
Selected sequences from Arabidopsis were added to identify the main clades defined in this species. The
percentage of replicate trees in which the associated taxa clustered together in the bootstrap test (1000

replicates) is shown next to the branches.



%0 GRMZM2G169694

3 94— GRMZM2G075051
® GRMZM5GB09265

= AC149818.2 FGOO1

£
751 GRMZM2G097746

Supplemental Figure 12. Phylogenetic analysis of the Rab small GTPase family from Z. mays. Selected
sequences from Arabidopsis were added to identify the main clades defined in this species. The
percentage of replicate trees in which the associated taxa clustered together in the bootstrap test (1000

replicates) is shown next to the branches.
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Supplemental Figure 13. Phylogenetic analysis of the Rab small GTPase family from L. japonicus.
Selected sequences from Arabidopsis were added to identify the main clades defined in this species. The
percentage of replicate trees in which the associated taxa clustered together in the bootstrap test (1000

replicates) is shown next to the branches.
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Supplemental Figure 14. Phylogenetic analysis of the Rab small GTPase family from M. truncatula.
Selected sequences from Arabidopsis were added to identify the main clades defined in this species. The

percentage of replicate trees in which the associated taxa clustered together in the bootstrap test (1000

replicates) is shown next to the branches.
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Supplemental Figure 15. Phylogenetic analysis of the Rab small GTPase family from P. vulgaris.
Selected sequences from Arabidopsis were added to identify the main clades defined in this species. The

percentage of replicate trees in which the associated taxa clustered together in the bootstrap test (1000

replicates) is shown next to the branches.
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Supplemental Figure 16. Phylogenetic analysis of the Rab small GTPase family from G. max. Selected

sequences from Arabidopsis were added to identify the main clades defined in this species.The percentage



of replicate trees in which the associated taxa clustered together in the bootstrap test (1000 replicates) is

shown next to the branches.
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Supplemental Figure 17. Phylogenetic analysis of the Arf small GTPase family from A. thaliana. The
percentage of replicate trees in which the associated taxa clustered together in the bootstrap test (1000

replicates) is shown next to the branches.
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Supplemental Figure 18. Phylogenetic analysis of the Arf small GTPase family from O. sativa. Selected
sequences from Arabidopsis were added to identify the main clades defined in this species. The

percentage of replicate trees in which the associated taxa clustered together in the bootstrap test (1000

replicates) is shown next to the branches.
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Supplemental Figure 19. Phylogenetic analysis of the Arf small GTPase family from S. lycopersicum.
Selected sequences from Arabidopsis were added to identify the main clades defined in this species. The
percentage of replicate trees in which the associated taxa clustered together in the bootstrap test (1000

replicates) is shown next to the branches.



AtARFA1C
AARFA1f
AARFA1d
AtARFA1e
AtARFA1b
GRMZM2G357399
GRMZM2G157596
GRMZM2G015361
GRMZM5G836182
GRMZM2G395844
79' GRMZM2G105996

71

44

24

97

38

GRMZM2G011355
27 AtARFB1a
GRMZM2G075253
35 51 —— AtARFD1a
100 — AtARFD1b
GRMZM2G049055
100 AtARFC1
GRMZM2G058474
GRMZM2G152929
9 89 AARFB1b
79 AtARFB1c
62 GRMZM2G011518
% GRMZM2G106795
88— GRMZM2G113995
GRMZM2G147726

57

51

GRMZM2G154890
100 AtARLC1

69 AtARLB1
499|—‘—— GRMZM2G082836
GRMZM2G079226
44 GRMZM2G038356
43 AtSARA1C
92 GRMzZM2G122666
100 AtSARA1a
51 AtSARA1b
GRMZM2G181536
100 — GRMZM2G007188
GRMZM2G081622
99 — GRMZM2G089454
100 98 L GRMZM2G171060
AtARLA1a
46 — AWARLA1b

AtARLA1Cc
69
100' AtARLA1d

Supplemental Figure 20. Phylogenetic analysis of the Arf small GTPase family from Z. mays. Selected
sequences from Arabidopsis were added to identify the main clades defined in this species. The
percentage of replicate trees in which the associated taxa clustered together in the bootstrap test (1000

replicates) is shown next to the branches.
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Supplemental Figure 21. Phylogenetic analysis of the Arf small GTPase family from L. japonicus.
Selected sequences from Arabidopsis were added to identify the main clades defined in this species.The
percentage of replicate trees in which the associated taxa clustered together in the bootstrap test (1000

replicates) is shown next to the branches.
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Supplemental Figure 22. Phylogenetic analysis of the Arf small GTPase family from M. truncatula.
Selected sequences from Arabidopsis were added to identify the main clades defined in this species. The
percentage of replicate trees in which the associated taxa clustered together in the bootstrap test (1000

replicates) is shown next to the branches.
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Supplemental Figure 23. Phylogenetic analysis of the Arf small GTPase family from P. vulgaris.
Selected sequences from Arabidopsis were added to identify the main clades defined in this species. The
percentage of replicate trees in which the associated taxa clustered together in the bootstrap test (1000

replicates) is shown next to the branches.
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Supplemental Figure 24. Phylogenetic analysis of the Arf small GTPase family from G. max. Selected
sequences from Arabidopsis were added to identify the main clades defined in this species. The
percentage of replicate trees in which the associated taxa clustered together in the bootstrap test (1000

replicates) is shown next to the branches.
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Supplemental Figure 25. Phylogenetic analysis of the RABA2 subfamily from legume and non-legume

species. The optimal tree is shown. The percentage of replicate trees in which the associated taxa

clustered together in the bootstrap test (1000 replicates) is shown next to the branches. Yellow boxes

indicate P. vulgaris RABA2 (Phvu 011G061100) and proteins with the highest sequence identity used in

multiple sequence alignment shown on Figure 2.
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Supplemental Figure 26. Phylogenetic analysis of the ROP small GTPAse family from legume and non-
legume species. The optimal tree is shown. The percentage of replicate trees in which the associated taxa
clustered together in the bootstrap test (1000 replicates) is shown next to the branches. Boxes indicate M.
truncatula ROP9 (Medtr5g022600) in light brown or M. truncatula ROP10 (Medtr3g078260) in light
blue and proteins with the highest sequence identity used in multiple sequence alignment shown on

Figures 3 and 4, respectively .
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Supplemental Figure 27. Phylogenetic analysis of the ARFA subfamily from legume and non-legume
species. The optimal tree is shown. The percentage of replicate trees in which the associated taxa
clustered together in the bootstrap test (1000 replicates) is shown next to the branches. Pink boxes
indicate M. truncatula ARFA1 (Medtr5g034130) and proteins with the highest sequence identity used in

multiple sequence alignment shown on Figure S30.
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Supplemental Figure 28. Phylogenetic analysis of the RABG subfamily from legume and non-legume
species. The optimal tree is shown. The percentage of replicate trees in which the associated taxa
clustered together in the bootstrap test (1000 replicates) is shown next to the branches. Violet boxes

indicate M. truncatula RAB7 (Medtr4g012940) and proteins with the highest sequence identity used in

multiple sequence alignment shown on Figure S31.



o
o
@ € 88 S5 ¢
O/ =z —
L 288 885 S5
> 2 S © Sy § S/
o % > Q@ N O & & & &/ &
4 ¥ @, < = O - (<] N/
e % % 7B RECE S5 & TS/
U Y, 0 BB 20258 £ FSEBS
1 gy 2 0 9 R BT | T OSS TS S
P 6 o P O SRS/ 703
B, O S 00..90 %% /g Q s,b X v
Q 0100\9 &‘90; 0"}" d’oo % " v S ﬁéb Q\X\Q ()Q"b%
v, » [} ke N Q
G/yy%os, O’G’o;e@o 5 g cﬁmw\\go'ﬂg’g e
07606:9935 77 %. £ ® G“ e&‘bgeg’l,e\g
7 S
41‘/?0,;96\3’0 % o % ?‘\\N\o?f’
Ty > Oy
e Athp TM) 2 N0
Os 70 ® RO 3580
0B
GRMzy 0 12790 5 2 lgond
M 3 S0 33420
294 03 0
L 6 A\ Y
oc Os029508gp_ 76 76 So\y0029062020
Solyc03g114070 AtROP1
GRMZM2G415327— [72 % % GRMZM5G803949
31
GRMZMZGOOWZ o o 91 GRMZM5G84651 1
05 ) 31 L
GRMZMZ?;E\)zg()O 0 2 7 50,28 G/o © 050290254
> al
LOC OZ?';G“ 62«12 1 Phiy, 024902540
7 A ® G, )
o™ %\95?62%79 s : o G//ymao 0G009700
cO%® ¥ o & 4 a0y 0258
P 00 e ® 3 DN e 00, 025,
YS9 g o o, <2 = . LN 0
) O R & o © 7
a0 ;\q,g Q‘O GJQ e 2 o 7 k4
TR P S © ¥ ® R0y PN
N 5 ov 4y,
= O &/~ % 1, % %, %,
VO S < 7 >
& FE e S, % %0, 9, "7
C S E e 2, % 9%, 97,
N IS %o 2 % o By, %
Ny FEdoesdd 225 Q %8 %P R,
S VST IITEo00awT R3S P & %
N O S LT o @ IS Oy 0 7
S S SF S288YLADB et @ B Y
T PP TIEITILRISCRL % B % © ©
T FESHL858E888g73 2 < %
oo rE528232 % @
; N w I )
& sgsgm;‘gﬁ’ggo\%%%
° o5 5 5££§53%380%3%209
& S °r - 2
'S 653 Q = g
O & G] Z o S) % o
x <
5]

Supplemental Figure 29. Phylogenetic analysis of the ROP small GTPAse family from legume and non-
legume species. The optimal tree is shown. The percentage of replicate trees in which the associated taxa
clustered together in the bootstrap test (1000 replicates) is shown next to the branches. Green boxes
indicate L. japonicus ROP6 (LjSGA_049634) and proteins with the highest sequence identity used in

multiple sequence alignment shown on Figure S32.
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Supplemental Figure 30. Multiple sequence alignment of M. fruncatula ARFA1 (Medtr5g034130) and proteins with the highest sequence identity from P. vulgaris
(Phvul.003G061400), G.max (Glyma01g03650), L. japonicus (chr2.CM0008.210.r12.m), A.thaliana (Atlgl0630), S. Ilycopersicum (Solyc05g005190), Z. mays
(GRMZM2G015361) and O. sativa (LOC_0Os05g41060). Black boxes indicate identical residues and gray ones indicate conservative substitutions. Alignments were

generated with Clustal Omega in MEGA7 and formatted with Boxshade. The sequence from Z. mays is truncated at its C terminus.
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IMASRRRMLLKVIILGDSGVGKTSLMNQYVNRKFSNQYKATIGADFLTKEVQFEDRLFTLQIWDTAGQERFQSLGVAFYRGADCCVLVYDVNVMKSFINLNHWREEFLIQASPSDPENFPF
MASRRRMLLKVIILGDSGVGKTSLMNQYVNRKFSNQYKATIGADFLTKEVQFEDRLFTLQIWDTAGQERFQSLGVAFYRGADCCVLVYDVNVMKSFDNLNHWREEFLIQASPSDPENFPF
IMASRRRMLLKVIILGDSGVGKTSLMNQYVNRKFSNQYKATIGADFLTKEVQFEDRLFTLQIWDTAGQERFQSLGVAFYRGADCCVLVYDVNVMKSFDNLNHWREEFLIQASPSDPENFPF
IMASRRRMLLKVIILGDSGVGKTSLMNQYVNRKFSNQYKATIGADFLTKEVQFEDRLFTLQIWDTAGQERFQSLGVAFYRGADCCVLVYDVNVMKSFDNLNHWREEFLIQASPSDPENFPF

MESRRRELLKVIILGDSGVGKTSLMNQEVNRKFSNQYKATIGADFLTKEVQEBDREFTLQIWDTAGQERFQSLGVAFYRGADCCVLVYDVNVMKSFDNLNJWREEFLIQASPSDPENFPF
MASRRRMLLKVIILGDSGVGKTSLMNQYVNRKFSNQYKATIGADFLTKEVQFEDRLFTLQIWDTAGQERFQSLGVAFYRGADCCVLVYDVNVMKSFENLNYWREEFLIQASPSDPENFPF
MASRRRELLKVIILGDSGVGKTSLMNQYVNKKFSNQYKATIGADFLTKEVQFEDRLFTLQIWDTAGQERFQSLGVAFYRGADCCVLVYDVNEMKSFDNLNNWREEFLIQASPSDPENFPF
IMASRRRMLLKVIILGDSGVGKTSLMNQYVNISKFSNQYKATIGADFLTKEVQIDRLFTLQIWDTAGQERFQSLGVAFYRGADCCVLVYDVNVISKSFIHNLNEWREEFLIQASPSDPENFPF
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VVLGNKIDVDGGNSRVVSEKKAKAWCASKGNIPYFETSAKEGFNVEAAFQCIAKNALKNEPEEEMYLPDTIEVGGGGRQQRSTGCEC
[VVLGNKIDVDGGNSRVIISEKKAKAWCASKGNIPYFETSAKEGFNVEAAFQCIAKNALKNEPEEEMYLPDTIDVGGGGRQQRSTGCEC
[VVLGNKIDVDGGNSRVIJSEKKAKAWCASKGNIPYFETSAKEGFNVEAAFQCIAKNALKNEPEEEMYLPDTIDVGGGGRQQRSTGCEC

VVLGNKEDVDGGESRVVSEKKAKAWCASKGNIPYFETSAKEGFNVEAAFECIEKNAEKNEPEEEPYLPDTIDV GEGFQQRSTGCEC

VVLGNKIDVDGGNSRVVSEKKAKAWCASKGEIPYFETSAKEGFNV)JAAFQCIAKNALKNEPEEEMYLPDTIDVLGGRIQERSTGCEC
VALGNK{DVDGGNSRVVSEKKAKAWCASKGNIPYFETSAKBGENVERAFQCIfKNALKNEPEEEAY(PDTD V|YGGRIRINOR sFc c[cR
VVLGNRIDVDGGNSREVSEKKAKAWCASKGNIPYFETSAKEGFNVEAAFECIARNAFKNEPEEEMYLPDTIDVGGIAGRQQORSEGCEC

Supplemental Figure 31. Multiple sequence alignment of M. truncatula RAB7 (MtRAB7A1, Medtr4g012940) and proteins with the highest sequence identity from P.
vulgaris (Phvul.010G149200), G. max (Glyma08g21940), L. japonicus (LjSGA_031184.1), A. thaliana (At1g52280), S. Ilycopersicum (Solyc03g120750), Z mays
(GRMZM2G158887) and O. sativa (LOC _Os01gl12730). Black boxes indicate identical residues and gray ones indicate conservative substitutions. Alignments were

generated with Clustal Omega in MEGA7 and formatted with Boxshade.



L.japonicus FRIMSASRFIKCVTVGDGAVGKTCLLISYTSNTFPTDYVPTVFDNFSANVVVNGSTVNLGLWDTAGQEDYNRLRPLSYRGADVFILAFSLISKASYENVSKKWIPELKHYAPGVPIILVGTKL
M.truncatula FRIMSASRFIKCVTVGDGAVGKTCLLISYTSNTFPTDYVPTVFDNFSANVVVNGSTVNLGLWDTAGQEDYNRLRPLSYRGADVFILAFSLISKASYENVSKKWIPELKHYAPGVPIILVGTKL
P.vulgaris 1 MSAERFIKCVTVGDGAVGKTCLLISYTSNTFPTDYVPTVFDNFSANVVVNGETVNLGLWDTAGQEDYNRLRPLSYRGADVFILAFSLISKASYENVSKKWIPELKHYAPGVPIILVGTKL
G.max JREMSASRFIKCVTIVGDGAVGKTCLLISYTSNTFPTDYVPTVFDNFSANVVVNGSHVNLGLWDTAGQEDYNRLRPLSYRGADVFILAFSLISKASYENVSKKWIPELKHYAPGVPIILVGTKL
A.thaliana FRMSASRFIKCVTVGDGAVGKTCLLISYTSNTFPTDYVPTVFDNFSANVVVNGI\TVNLGLWDTAGQEDYNRLRPLSYRGADVFILAFSLISKASYENVSKKWIPELKHYAPGVPIWLVGTKL
S.lycopersicum jAIMSASRFIKCVTVGDGAVGKTCLLISYTSNTFPTDYVPTVFDNFSANVVVNGSTVNLGLWDTAGQEDYNRLRPLSYRGADVFILAFSLISKASYENVEAKKWIPELKHYAPGVPIJYLVGTKL
Z .mays 1 MSASRFIKCVTVGDGAVGKTCMLISYTSNTFPTDYVPTVFDNFSANVVVDGSTVNLGLWDTAGQEDYNRLRPLSYRGADVFLLAFSLISKASYENVSKKWHPELRHYAPGVPIILVGTKL
O.sativa PRRMSASRFIKCVTVGDGAVGKTCUILISYTSNTFPTDYVPTVFDNFSANVVVIBGSTVNLGLWDTAGQEDYNRLRPLSYRGADVFLAFSLISKASYENVSKKWIPELIHYAPGVPIILVGTKL
M
L.japonicus A MD . RDDKQFFIDHPGAVPITTAQGEELRKLINAPAYIECSSKTQQNVKAVFDAAIRVVLQPPKQKKKKINKAQKACSIL)
M.truncatula iR RD LRDDKQFFVDHPGAVPITTAQGEELRKLINAPAYIECSSKEJQOQNVKAVFDAAIRVVLQPPKQKKKKEKAQKACSIL)
P.vulgaris fARD . RDDKQFFVDHPGAVPITTAQGEELRKLINEPAYIECSSKEQIYNVKAVFDAAIRVVLQPPKQKKKKIKAQKACSIL)
G.max f’AMD . RDDKQF[@{DHPGAVPITTAQGEELRKLINAPAYIECSSKTQIYNVKAVFDAAIRVVLQPPKQKKKK[KAQKACSIL)
A.thaliana fAREDLRDDKQFF DHPGAVPITTAQGEELEKLIGAPAYIECSSKTQ NVKEVFDAAIRVVLQPPKQKKKKSKAQKACSIL
R -TY Y-t - NIt W A Bl D . RDDKQF FVDHPGAVPITTAQGEELRKII[APAYIECSSKTQQNVKAVFDAAIVVLQPPKQKKKK[EKEQKACS I L)
Z.mays A BD . RDDKQFFVDHPGAVPIFTAQGEELRKLI[EANAYIECSSKTQQONKAVFDAAIINVVLQPPKQKKEKIMK\OK[ECHIL
O.sativa pRRD L. RDDKQFFVDHPGAVPIETAQGEELRKLI[EAINAYIECSSKTQQNMKAVFDAATISVVLQPPKQKKKKIMKAQK[EICINT L)

Supplemental Figure 32. Multiple sequence alignment of L. japonicus ROP6 (LjSGA_049634) and proteins with the highest sequence identity from M. truncatula
(Medtr8g075240), P. vulgaris (Phvul.003G265200), G. max (Glyma.01g36880), A. thaliana (AT2G17800), S. lycopersicum (Solyc02g083580), Z. mays (GRMZM2G375002)
and O. sativa (LOC_0s02g58730). Black boxes indicate identical residues and gray ones indicate conservative substitutions. Alignments were generated with Clustal Omega
in MEGA7 and formatted with Boxshade. Red arrows indicate amino acid substitutions in legumes versus non-legumes. The conserved domains of ROPs are indicated by

blue lines.



