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Supplementary Figure S1. Multiple sequence alignment of CLE prepropeptides. a) The likely pseudogene MtCLE34 and its
orthologues in Glycine max, Phaseolus vulgaris and Lotus japonicus. b) LiCLE35, LjCLE39 and MtCLE28, which have non-canonical
CLE domains. Grey nucleotides are semi-conserved and black nucleotides are 100% conserved.
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Supplementary Figure S2. Multiple sequence alignment of the prepropeptides of AtCLE18 and LjCLE34. CLE domains are
highlighted with a red box and the CLEL domain is underlined in blue. Conservation between amino acid residues of the two
sequences is represented by grey (partial) and black (100%) shading.
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Supplementary Figure S4. Logo diagrams generated from the 12-13 amino acid CLE domains of multi-CLE domain encoding

genes of a) Medicago truncatula and b) Lotus japonicus



Supplementary Table S1. CLE domain sequences of Medicago truncatula and Lotus japonicus with references to their initial

| d e nt | fl Cat 10N. Name CLE domain sequence Reference Name CLE domain sequence Reference
MtCLE1/CLE25 RVPNGPDP IHNR Oelkers et al. 2008 LjCLE-RS1 RLSPGGPDPQHNG Okamoto et al. 2009
MtCLEO2 RRVPNGPDP IHNR Oelkers et al. 2008 LjCLE-RS2 RLSPGGPDPQHNN Okamoto et al. 2009
MtCLEO3 RKVPSCPDPLHN Oelkers et al. 2008 LjCLE-RS3 WISPGGPDPKHNK Nishida et al. 2016
MtCLEO4 RGVPSGANPLHNR Oelkers et al. 2008 LjcLV3 RKVPSGPDPLHHH Okamoto et al. 2009
MtCLEO5 HVVPSGPNPLHN Oelkers et al. 2008 LjCLE3 RVVPTGPNPLHNR Okamoto et al. 2009
MtCLEO6 HEVPSGPNPISNR Oelkers et al. 2008 LjCLE4 RKVPDASDPLHNR Okamoto et al. 2009
MtCLEQ7 RKVYTGPNPLHNR Mortier et al. 2010 LjCLES RLSPGGPNHIHNNa Okamoto et al. 2009
MtCLEOS RLVPTGPNPLHH Oelkers et al. 2008 LjCLE6 RRVPTGSNPLHNK Okamoto et al. 2009
MtCLEO9 RLVPTGPNRMHNR Mortier et al. 2010 LjCLE7 RVVPSGPNRLHN Okamoto et al. 2009
MtCLE10 TSTPGGPNPLHN Mortier et al. 2010 LjCLES RKVYTGPNPLHNR Okamoto et al. 2009
MtCLE11 RTVKKGSNP IHNR Oelkers et al. 2008 LjCLE9 RKVPSCPDPLHN Okamoto et al. 2009
MtCLE12 RLSPGGPNHIHN Oelkers et al. 2008 LjCLE10 RGVPSGANPLHNR Okamoto et al. 2009
MtCLE13 RLSPAGPDPQHNG Cock and McCormick 2001 LjCLE11 RQVPGGPNPLHHG Okamoto et al. 2009
MtCLE14 b Mortier et al. 2010 LjCLE12 RQVPSGPNPLHNR Okamoto et al. 2009
MtCLE15 RKVPTGPDPLHHH Mortier et al. 2010 LjCLE13 REVPSSPDPLHNR Okamoto et al. 2009
MtCLE16 RRVPTGPNPLHN Cock and McCormick 2001 LjCLE14 RKVPTGPNPLHEH Okamoto et al. 2009
MtCLE17 RKVPTGSNPLHNK Oelkers et al. 2008 LjCLE15 RRVPTGPNPLHH Okamoto et al. 2009
MtCLE18 RRVPTGPNPLHH Cock and McCormick 2001 LjCLE16 RLSPGGPDPRHH Okamoto et al. 2009
MtCLE19 RQVPSSPDPLHNR2 Mortier et al. 2010 LjCLE17 RAVPSSPDRLHNR Okamoto et al. 2009
MtCLE20 RRVPNTSDPLHNR Cock and McCormick 2001 LjCLE18 RVSPAGPDPQHH Okamoto et al. 2009
MtCLE21 RKIYTGPNPLHNR Cock and McCormick 2001 LjCLE19 RVSPAGPDPQHH Okamoto et al. 2009
MtCLE22 b Oelkers et al. 2008 LjCLE20 RVSPEGPDSQHH Okamoto et al. 2009
MtCLE23 RRVPTGANPLHNK Mortier et al. 2010 LjCLE21 RMVPTGSNPLHNK Okamoto et al. 2009
MtCLE24 RRVRKGSDP IHNR Mortier et al. 2010 LjCLE22 RLSPGGPDPHHH Okamoto et al. 2009
MtCLE26 b LjCLE23 RKTYTGPNPLHNR Okamoto et al. 2009
MtCLE27 b c LjCLE24 RVSPGGPDSHHHF Okamoto et al. 2009
MtCLE28 KTPASKSNP IQNK LjCLE25 RTVRKGSDP IHNR Okamoto et al. 2009
MtCLE29 RLSPGGPDPRHH c LjCLE26 HEVPSGPNPISNR Okamoto et al. 2009
MtCLE30 RHVPTGPNPLHNR c LjCLE27 SNTPGGPNPLHN Okamoto et al. 2009
MtCLE31 RVAPAGPDSQHH c LjCLE28 RTVRKGSDPIHNR Okamoto et al. 2009
MtCLE32 RVAPSGPDAHHH c LjCLE29 HEVPSGPNP ISNR Okamoto et al. 2009
MtCLE33 RLSPSGPDPHHH c LjCLE30 RRVRRGSDPIHNR Okamoto et al. 2009
MtCLE34 RLSPQGPDPRHHa c LjCLE31 HEVPSGPNP ISNR Okamoto et al. 2009
MtCLE35 RLSPGGPDPHHHA ¢ LjCLE32 b Okamoto et al. 2009
MtCLE36 REVPSGPNPISNR c LjCLE33 b Okamoto et al. 2009
MtCLE37 HEVPSGPNPISNR c LjCLE34 RIVPSGPSPFHNN Okamoto et al. 2009
MtCLE38 RKIPSGPDPLHHN c LjCLE35 KAPPSKPSP IHNK Okamoto et al. 2009
MtCLE39 REVPTGPDPLHHN Hastwell et al. 2015 LjCLE37 RERE1APDPLHHY Okamoto et al. 2009
MtCLE40 RLVPSGPNPLHN c LjCLE38 SQPPNTARAAHDD Okamoto et al. 2009
MtCLE41 RLIHTGPNPLHN c LjCLE39 KAPPSIPDPTQNK Nishida et al. 2016
MtCLE42 RLSPGGPDAHHH c LjCLE40 RLSPQGPDPRHH Nishida et al. 2016
MtCLE43 RVSPGGPDAHHHF LjCLE41 RRVPNGPDP IHNR Nishida et al. 2016
MtCLE44 RVVPTGPNPLHNR c LjCLE42 RITHTGPNPLHN Nishida et al. 2016
MtCLE4S RKVPSCPDPLHN c LjCLE43 RRVPTGPNPLHN
MtCLE46 RLSPGGPDRHHN LjCLE44 RRVPNGPDP IHNR
MtCLE47 RLVPQGPNPIHNR LjCLE45 RIVPSGPNPLHN
MtCLE48 RLVPQGSKP IHNG LjCLE46 b
MtCLE49 T1APPSIPNPTQNK LjCLE47 b
MtCLE50 RKVFTGPNPLHNR c LjCLE48 b
MtCLE51 RIPPSRPNPTQNK LjCLE49 RLSPGGPDPHHH
MtCLE52 RDVPGGPNPLHN c LjCLE50 RLVPSGPNPLHH
MtCLE53 RVSPGGPDAQHH c LjCLE51 RVIPSCPDPLHN

LjCLE52 RLVPTGPNPLHNR

aCLE domain unlikely to be translated, see Supplementary Fig. S1

bMulti-CLE domain prepropeptide, see Fig. 3 and Supplementary Table. S3
Follwing our identification of this gene, it was independently found via a multi-species bioinformaticanalysis of CLE peptides (Goad et al. 2016), but was not
names and no sequence analyses were performed.



Supplementary Table S2. Amino acid sequence similarity (%) amongst tandem repeat CLE prepropeptides of a) Medicago
truncatula and b) Lotus japonicus. Grey boxes highlight similarities between genes located in tandem with each other.

a) MtCLE12 MtCLE13 MtCLE14 MtCLE26 MtCLE27 MtCLE31 MtCLE32 MtCLE33 MtCLE34* MtCLE35 MtCLE36 MtCLE37 MtCLEA6 MtCLE4A7 MtCLE4S
MtCLEQO9 16.1 15.2 20.1 10.2 13.9 18.5 154 18.9 23.4 17.4 15.6 11.9 10.9 57.1 52.8
MtCLE12 - 30.6 17.6 15.1 11.5 21.6 18.4 22.4 21.2 24.4 18.5 17.6 21.4 25.6 18.2
MtCLE13 - - 15.4 13.0 11.4 29.1 22.4 19.5 24.6 31.2 8.4 9.3 13.7 19.3 12.6
MtCLE14 - - - 17.3 21.8 16.6 16.3 20.0 16.1 20.3 18.5 17.8 21.2 19.4 29.1
MtCLE26 - - - - 79.5 12.3 15.7 14.2 10.5 13.2 10.5 9.6 13.8 15.1 16.1
MtCLE27 - - - - - 9.3 15.9 13.5 9.6 8.8 16.4 13.3 11.4 17.2 12.4
MtCLE31 - - - - - - 77.6 29.9 29.1 23.9 18.5 17.8 18.6 17.6 18.2
MtCLE32 - - - - - - - 29.4 17.0 23.3 14.2 13.2 19.4 17.8 11.6
MtCLE33 - - - - - - - - 14.5 25.9 14.0 13.9 22.1 20.8 21.7
MtCLE34 - - - - - - - - - 20.4 18.1 18.1 18.5 17.0 11.0
MtCLE35 - - - - - - - - - - 8.3 15.7 28.0 19.7 13.5
MtCLE36 - - - - - - - - - - - 95.4 18.7 16.1 13.0
MtCLE37 - - - - - - - - - - - - 20.6 14.5 13.0
MtCLE46 - - - - - - - - - - - - - 37.7 22.2
MtCLE47 - - - - - - - - - - - - - - 81.6
*MtCLE34 is truncated
b) LjCLE12 LjCLE19 LjCLE20 LjCLE33 LjCLEA0 LjCLE46 LjCLE47 LjCLE-RS2 LjCLE-RS3
LjCLE11 91.0 18.7 18.5 27.8 26.4 13.3 18.1 20.2 17.0
LjCLE12 - 15.4 17.9 20.0 20.0 18.8 17.6 14.1 18.3
LjCLE19 - - 57.0 12.9 30.7 12.1 15.2 19.8 20.2
LjCLE20 - - - 10.5 33.7 12.9 13.8 19.8 229
LjCLE33 - - - - 8.9 58.4 53.1 13.5 13.6
LjCLE4O - - - - - 10.5 11.2 24.7 24.7
LjCLE44 - - - - - - 86.3 12.7 13.7
LjCLE45 - - - - - - - 9.3 16.3

LjCLE-RS2 - - 22.8




Supplementary Table S3. Amino acid residue conservation around the CLE

prepropeptides.

domains (in

bold) of multi-CLE domain

LjCLE32

LjCLE332

LjCLE46

LjCLE47

MtCLE14b

MtCLE22

MtCLE26

MtCLE27

IDRITRESPGGPDPRHHRSFQPSN
VNHITRESPGGPDPRHHHSLRPSN
VYHITRESPGGPDPRHHHSLQPNN
VYHITRESPEGPDPRHHHSFQPSN
VYHITRESPGGPDPRHHHSLRPSN
VYHITRESPGGPDPRHHHSFQPGN
VYHITRESPEGPDPRHHHSLQPNN
VYHITRESPGGPDPRHHHSLQPNY

SNGTNRLVSTGPNRAESPSTGPVAAHSFVSKDFGF
NHEIERLVPTSPNPAQSSGSGTIVV

NNG IQRL I TTGPNAAQSPDPGPVVAHSFVPKDFGF
NLE IKRLVPTSPNSAQSQDSPVVAHSFVSKDFGF
NHKINRLVPTGPNPTKSPDPP I VVHSFGSKDFGF
NHE IKRLVPTGPNPAHSPDPRPVVAYTFASNNLGL
NHE IKRLVPTCQDPTQSPDPTHVMAHSFVSKDFGL
NHE IKRLVPTCPNTTQSPDPGPDVAHSFVTKYFGF
NHEIKRIVPTGSNPAPSPDPGPNVTHSCVTKCFGF
NRKIKRFIPFMSKSSTIT

AKYLVPND IGFNYE INRLVPSGPNQEQSPDPVPVV
AHSFGSKDFGFNHE IKRLVPSGPNQAQSPDPVPVV
AHSFVSKDFGFNHG IERLVPSSPNHTQSPDS IPVL
TRSFSSMDFDFNHE IKRLVPSGPNQEQSPDPVPVV
AHSFVSKDFGFNHE I ERLVPSGPSHAQSPDPVPVV
ARSFVFKDFGFNYE IKRL IPSGPNQAQSPDPVPVV
ARSFVSKGSDFNHE IKRHIPSDLNQAQSRYP IPVV

VLSLAVNDRVTANG INRLVLSGPNR

AKYLVPND IGFNYEINRLVPSGPNQEQSPDPVPVV
AHSFGSKDFGFNHE IKRLVPLGPNQAQSPDPVP IV
AHSFVSKNFDFNHE IKRLVPSGPNQEQSPDPVPVV
AHSFVSKDFGFNHE IERLVPSGPSHAQSPDPVPVV
ARSFVFKDFGYNYEIKRL 1PSGPNQAQSPDPVPVV
ARSFVSKGSDFNHE IKRHIPSDLNQAQSRYP IPVV

FPDNVVKNDLKGVYPNHNGFLQFE
NVYRTTRLSPGVPDPYHLRSLQSE
NVHRIARLSPGGPDPHHHNSLRPE
NVHRIARLSPGGPDPHHHNFLLSE
NVHHIARLSPGGPDPHHHNSLRPE
NVHRIARLSPGGPDPHHHNCLQLE
NVHRISRPSPGGLDPCHNFLQHG

NAYHIARFSPRGPNPYHHRFLQP

EIGELRKVPSSPDP IHNSD IDSIEDENKS
QIGGLRKVPPYAHP IHKNVADSYRVEKKS
QIRGLTKVPTSPDP IHNSDSVSVEDENKP
QIGRARMVSSGPNPLHNRL INSVGTKNMP

VVSDRLTSYNIKRKVPTGPNSQLSPDPVP IMAM
STYYNFIREIKRKVPTGPNPQLSPDPVPVMAM
SNDYKNFNHV IKRKVPTGPNSAQSPDPVPNVKP

VADRVTSYN IKRKVPTGPNPQLSPDPVPVMAM
TTNYNFIHEIKRKVPTGLNPTQSPDPVPAVER
SNDCNFNHV IKRKVLTGPNPAQSPDLVPNVKP

Sequence conservation S kR KRRk - * ek R - Hkn Kok kR kK ok - - *ek - - TR I = ST ax * keke * - FRRRRAIIK HIIIRK - R e e
Repeat length 24 35 25-35 23-24 29 32-33 32
No. of CLE domain number 8 7 7 7 4 3 3

210th repeat is not part of the consensus sequence

b1st repeat is not part of the consensus sequence



Supplementary Table S4. Frequency (%) of amino acid residues in the CLE prepropeptides of Lotus japonicus and Medicago
truncatula.

Amino

acid L. japonicus M. truncatula
Ala 4.4 4.1
Cys 1.4 1.6
Asp 3.0 3.0
Glu 3.5 3.3
Phe 54 6.0
Gly 54 4.8
His 4.5 5.1
lle 4.9 4.8
Lys 6.1 6.6
Leu 10.8 10.5
met 3.2 34
Asn 54 6.6
Pro 6.9 5.9
Gln 34 3.5
Arg 7.1 6.5
Ser 114 10.8
Thr 4.9 5.8
val 6.1 5.7
Trp 0.6 0.5

Tyr 1.5 1.5




Supplementary Table S5. CLE prepropeptides of Medicago truncatula and Lotus japonicus and how they cluster with
soybean CLE prepropeptide Groups | - VII from Hastwell et al. (2015).

Group | Group I Group lll Group IV Group V Group VI Group VII Undetermined?
LjCLV3  MtCLE15 LjCLE9  MtCLE1/CLE25 LjCLE26 MtCLEO6 LjCLE7  MtCLEOS LjCLE3  MtCLEO7 LjCLE-RS1 MtCLE12 LjCLE16 MtCLE14 LjCLE4  MtCLEO9
LjCLE14 MtCLE22 LjCLEI0O MtCLEO2 LjCLE29 MtCLE36 LjCLE11 MtCLE10 LjCLE6  MtCLEO8 LjCLE-RS2 MtCLE13 LjCLE18 MtCLE29 LjCLE33 MtCLE26
LjCLE48 MtCLE38 LjCLE13 MtCLEO3 LjCLE31 MtCLE37 LjCLE12 MtCLE52 LjCLE8  MtCLE16 LjCLE-RS3  MtCLE35 LjCLE19 MtCLE31 LjCLE34 MtCLE27

MtCLE39 LjCLE17 MtCLEO4 LjCLE27 LjCLE15 MtCLE17 LjCLES LjCLE20 MtCLE32 LjCLE35 MtCLE28
LjCLE24 MtCLE11 LjCLE21 MtCLE18 LjCLE22 MtCLE33 LjCLE37 MtCLE47
LjCLE25 MtCLE19 LjCLE23 MtCLE21 LjCLE24 MtCLE34 LjCLE38 MtCLE48
LjCLE28 MtCLE20 LjCLE42 MtCLE23 LjCLE32 MtCLE42 LjCLE39 MtCLE49
LjCLE30 MtCLE24 LjCLE43 MtCLE30 LjCLE40 MtCLE43 LjCLE44 MtCLE51
LjCLE41 MtCLE4S LjCLES0 MtCLE40 LjCLE49 MtCLE48 LjCLE45
LjCLE44 MtCLE41 MtCLE53 LjCLE46
LjCLE51 MtCLE44 LjCLE47

MtCLES50

aCLE prepropeptides in this category did not clearly fit into any Group are predominately either multi-CLE domain prepropeptides or have non-canonical CLE domains.
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