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Natural diversity in the model legume Medicago truncatula allows identifying distinct genetic mechanisms conferring partial resistance to Verticillium wilt.
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Figure S1. Comparisons of the quantitative resistance levels of six Medicago truncatula lines depending on inoculation method with Verticillium albo-atrum.

The widely used tolerance assay in M. sativa based on infection after stem cuttings ('Cut stems' inoculation method; Molinero- Demilly et al., 2007) is compared
to the one based on infection after roots cuttings in Jiffy pots ('Cut roots' inoculation method). The new inoculation method based on cut roots was tested

at three different sites. M. truncatula accessions are drawn at their corresponding average score within each site, and lines allow easy comparisons of scores
ranges between environments for each accession. Fifteen plants per line were inoculated for cut stems inoculation method, 12 to 15 plants per line were

used for cut roots inoculation method.
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Fig. S2. Analysis of the growth and aggressiveness of four monosporic isolates of V. albo-atrum expressing
the Green Fluorescent Protein gene in comparison to the wild-type strain V31-2.

A Radial growth on PDA medium was determined for 12 days. Data are means (x SD) of three independent
experiments B Aggressiveness of the Alb2 GFP-expressing strain and corresponding wild strain V31-2 as assessed
through AUDPC in the susceptible M. truncatula line F83005.5 or resistant line Jemalong-Al7, following root
inoculation in hydroponic culture. Data were obtained from 3 independent experiments (RB1, RB2, RB3).
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Fig. S3. Example of model fitting for wilting symptoms in 113 LR4 RILs at R2N site (A) and 158 LR5 RILs at ENSAT site (B).
RIL genotypes are ordered by increasing maximum disease index, from bottom left to top right. For LR5, the parental genotypes Jemalong-A17 and F83005.5 are included.
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Fig. S4. Distribution of disease evaluation parameters in LR3, LR4 and LR5 RILs upon infection
with V. albo-atrum V31-2.
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Fig. S5. Dense genetic maps for (A) A17 X DZA315.16 (LR4) and (B) A17 X F83005.5 (LR5) RILs
populations of Medicago truncatula
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Fig. S6. Whole-genome scans for QTL detection for Verticillium resistance assessed through maximum disease index (MDI) and AUDPC parameters in LR4 and LR5 populations, for each site.

Log-likelihood (LOD) score for MDI and AUDPC, as identified by Multiple QTL Mapping, are plotted against the whole-genome of Medicago truncatula for LR5 and LR4 RIL populations. Significance of QTL is indicated by a LOD
score above the threshold values, determined by permutation analysis at the genome-wise significance level of 0.05.
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Functional domain B (continued)
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Functional domain B (continued)
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Functional domain B (continued)
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Functional domain B (continued)
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FSLFNERTHERVFQESSNKFNBTIQ
VSVFNIRKERVLQESSNKLNEBTIQ
LSIFNEQTERFIQESSNKFNETVK

MFVFEBQGEKIL TlISSNKFSEFIQ

LDOLEGRESNESREEESYNKETVDAS
LDVERKESNETVEGHESYNNELVDVN
LNVEQRERNENVEGESHNNESIDVN
LDIERRESNETVEGHESNNFESIDVN
LDVERRESNETVEGHESYNNELVDVN

WTDEQKHERNESNEDESYNNESIDAT

448

473

497

522



Functional domain B (continued)

Vel  SSNSTSFT.FPQENIBKEASCREQKFPD

Medtr4g017370.1  FKYDHNMSSFPKMRI[EDBESCKHELQIPS

Medtr4g017350.1  FRDNHDLSPFPEKDEMBASCKEKGIPS

Medtr4g017280.1  FRDDHQLSLFREERVVQEASCNERGIPS

Medtr5g046350.1  FKYDHNMSSFPKMRIDEESCKHELQIPS

Gbve  STNSALST.FPNETTEKBASCNEKKFPG

vel .[BKNQSWMMHEDESDNQELGAIP

Medtr4g017370.1  FJKNQSTILSEHMADNNEEGPIP

Medtr4g017350.1  FERNQSKLLFEDESSNGEEEPIP

Medtr4g017280.1  FJRNQSKLLFEDESRNDEEESIP

Medtr5g046350.1  FEKNQSTILSEHMADNNEEEPIP

Gbve  FEKTQVKLNHEDESKNQMSEEIP

549

571

Vel  NWIWGIGGGGETHENESFNQE-EYVEQ 597

Medtr4g017370.1  KWIWQLES..
Medtr4g017350.1  NWIWKLES.
Medtr4g017280.1  NWIWKHES.
Medtr5g046350.1  KWIWQLES.

GbVe NWVWEIKN.

EVSENESHNYFTGLEES

L SENESKNSHETNFEES
BUNENESKNSETNFEET

. BVSENESHNYFTGLEES

. BAYENESQNSEMKFEGP

vel .YTASSNEVVEDEHSNREKEDLLIP 622

Medtr4g017370.1  FSNFSSNENTVDESYNNEQEPIPLV
Medtr4g017350.1  IWNLSSNEYLVDESFNKEQEPISFI
Medtr4g017280.1  SWNLSSNEYMVDESFNREQEPISFI
Medtr5g046350.1  FSNFSSNENTVDESYNNEQGPIPLV

Gbve  FLSITSTTVVDEHGNQEQEQIDRL



Functional domain B (continued)

Vel
Medtr4g017370.1
Medtr4g017350.1
Medtr4g017280.1
Medtr5g046350.1

GbVve

Vel
Medtr4g017370.1
Medtr4g017350.1
Medtr4g017280.1
Medtr5g046350.1

GbVe

Vel
Medtr4g017370.1
Medtr4g017350.1
Medtr4g017280.1
Medtr5g046350.1

GbVe

Vel P

Medtr4ge17370.1 K

PCTABYVNYSSNNLNNSEPTDIG
PKYAAYLDYSSNNFSSIEPPDIG
PKYAFYLDYSSNKLSSIHPDIG
PKHAFYLDYSSNKLSSIVQPDIG
PKYAAYLDYSSNNFSSIfJRPDIG

PQYATYLDYSRNNFSSVIPRDIG

KSHEGFASFFSVANNGETBIIP
NHEPYMTFMFLSNNKFQBQIH
NYBPAINILFLSNNSFKGEID
NYBPAINILFLSNNSFKBEID
NHEPYMTFMFLSNNKFQGQIH

DFQFAYFFSISDNNFHBSIP

ESHECNCSYHQVEDFSNNAJSETIP
DSFCNATSERLEDLSHNNFLEBKIP
ESHCNASSERLEDLSYNNFDEKIP
ESHCNASYHBRLEDLSYNNFDEKIP
DSFCNASSRLEDLSHNNFVETIP

ESECKSSYHQVEDLSNNSESESIP

CLEEYSTKEGVENEGNNKENGVIP

CFEALSSNERVIINFGGNKERBQIP

Medtr4g017350.1  KCFATLSSKERMENFGGNKHEHBHIP

Medtr4g017280.1 K

CFATLSSRELMENFEGNKEHBHIP

Medtr5g046350.1  KCFEALSSSERVENFGGNKEREQIP

GbVve E

CcLEQMSVSHEGVENERRNNETENIS

645

666

690

715



Functional domain B (continued)
Vel
Medtr4g017370.1
Medtr4g017350.1
Medtr4g017280.1
Medtr5g046350.1

GbVve

Vel
Medtr4g017370.1
Medtr4g017350.1
Medtr4g017280.1
Medtr5g046350.1

GbVe

Vel
Medtr4g017370.1
Medtr4g017350.1
Medtr4g017280.1
Medtr5g046350.1

GbVe

Vel
Medtr4g017370.1
Medtr4g017350.1
Medtr4g017280.1
Medtr5g046350.1

GbVve

DSFSIG.CANQTHEDESANNEQERLP
SSMFPNLCABRFVDENDNLBGEPIP
DTISPNSCANRYENENDNLEDESIP
DIISPNSCAERYENENDNLENGSIP
SSMFPNLCABRFVDENDNLIGEPIP

DTFPEN. CLEQTEVENRNLERGKVP

KSEVNCKLBEVENVGNNREVDHFP
KSHINCKEBQVENLGKNABTGRFP
KSEVNCNKEQVENLGNNFISDRFP
KSEVNCNKEQVENLGNNFISDRFP
TSEINCKEBQVENLEKNABTGRFP

KSBVSCKMBEVEDLGNNQENDTFP

CMERNSNSHERVEVERSNKFYEGNLM
CFESKIPTERIMVERSNKLHESIR
CFESNISNERIMIBRSNKMHESIG
CFESNISTERIMVERSNKLHESIG
CFESKIPTHRIMVERSNKLHESIR

CHEKNISSHERVEVERGNKFNENVH

CDVTRNSWQNEQIEDEASNNFTEVLN
CPNSTGYWKMEHIVDBARNNFSEMIS
CPNSTGDWEMBHIVDEASNNFNEGTIP
CPTRTGDWKMEHIVDEASNNLNEGRIP
CPNSTGYWKMEHIVDEACNNFSEMIS

CS.ERSPWPMEQIVDESSNSFSERLH

739

763

787

813



Functional domain B (continued)

Vel AEFFSNWRGMMVADDYVETGRNHIQ 838
Medtr4g017370.1 SALLNSWQAMMRDEDVLGPEFGSLF
Medtr4g017350.1 VALLNSWKAMMRDEGVLRKELGHLF
Medtr4g017280.1 VSLLNSWKAMMRDEDVLGTELGHLF
Medtr5g046350.1 SALLNSWQAMMRDEDVLGPEFGSLF

GbVe EACLSTWKAMRAAESETLSELNHLQ

867

VELYEFLQ. ... .o i i LSKLY............ YQDTVTLTIKGMELELVKI
.70  FEVYDNYHQMGFKDVVRMMEKFCAKQVAQLLLNMSHSDLYQVFSDRTAEHVDLGRYQESIITVNKGHQMKLVKV
.50 FDIDDNFHPMSFKALLPDLDKHVSMNLIKLLANMSRSIIDQEY. . ..AKFKILARYQDTIITIVNKGQQMNVVKI
.80 FDIDDNFHPMSFKAMLPALDKRVSTNLIPFLENMSRSIIDQEY. . ..AKLKILARYQVSINIVNKGHQMKLVKI
350 FEVYDNYHQMGFKDVVRMMEKFCAKQVTQLLLNMSHSDLYQVFSDRTAEHVDLGRYQESIITVNKGHQMKLVKV
GbVe FKVLK. ...t i i e LNQFY............ YQDAITVTMKGLELELLKI

Vel  [BRVFTSDFSSNRFQBAIP 886
Medtr4g017370.1  QTAFTYVDMSSNYLEGQIP
Medtr4g017350.1  QSTFTYVDMSSNYLGGPIP
Medtr4g017280.1  QSALTYVDMSSNYLEGPIP
Medtr59046350.1  QTAFTYVDMSSNYLEGQIP

Gbve  [ITVFTSEDISRNNFEGPIP

vel  DANGNESSHYVENESHNABEGPIP 910
Medtr4g017370.1  DEEMQFKAEMALNESHNABTEHIP
Medtr4g017350.1  DVMRFKAENALNESHNABTEHIP
Medtr4g017280.1  NEEMQFKAENALNESHNAEMGHIP
Medtr59046350.1  DEJMQFKAEMALNESHNABTEGHIP

Gbve  EVEGTFKABYVENFSHNAFTESIP



Functional domain B (continued) Vel

Functional domain C

Medtr4g017370.1
Medtr4g017350.1
Medtr4g017280.1
Medtr5g046350.1

GbhVve

Vel
Medtr4g017370.1
Medtr4g017350.1
Medtr4g017280.1
Medtr5g046350.1

GbVve

Vel STNQFQTFSADSFEGNSGCGLPNNSCQSNG. . . SA

KSEGKEQMEESHEDESTNHESBEIP
SSVENBKHLECMDESNNSINGEIP
SSVENBKHLESMDISNNSENGEIP
SLVGNEKNLESMDESNNSNGEIP
SSVENBKHBESMDSNNSHENGEIP

PSHEGNESQEESEDESSNSFDEEIP

SEBASETFEAAENESFNKEFBKIP

QGESSHESFEAYMNESFNHEVERIP
QGsssFEAYMNESFNHEVERIP
QEESSHESFEAYMNESFNHEVERIP
QGHEsSHESFEAYMNESFNHEVERIP

TQEANENFESFENVSNNKEEEQIP

Medtr4g017370.1 LGTQIQSFDVDSFKGNEGCGPPETTNCDDGGVQGLP

Medtr4g017350.1 LGTQIQTFDVDSFAGNEGCGPPTKICE. .. ... PP

Medtr4g017280.1 LGTQIQTFDVDSFEGNEGCGPPHTKICE. .. ... LP

Medtr5g046350.1 LGTQIQSFDVDSFKGNEGCGPPETTNCDDGGVQGLP

Gbve  RSTQIQSFSEASFENNKGHECGLPETTDCV.NG...TS

Vel SESLPPPTPLPDSDDEWE 1010

Medtr4g017370.1 PPASELSPCHNDSSIDWN

Medtr4g017350.1 QPASETPHSQNESFVEWS

Medtr4g017280.1 QSASETPHSQNESFVEWS

Medtr5g046350.1 PPASELSPCHNNSSIDWN

Gbve PKPRTTQEFQPADEFDWQ

934

958

992



Functional domain D Vel FIFAAVGYIVGAANTISVVWE 1031
Medtr4g017370.1 FLSVELGFIFGLGIFILPLVC
Medtr4g017350.1 FISIELGFFFGFGVFILPVFC
Medtr4g017280.1 FISIELGFLFGFGVFILPVFC
Medtr5g046350.1 FLSVELGFIFGLGIFILPLVC

Ghve FIFIGVGFGVGAALFVAPLIE

Functional domain E Vel YKPVKKWFDKHMEKCLLWFSRK 1053
Medtr4g017370.1 LMKWRLWYSNHADEMLHRFIPQLDFVYEQHEGKRCRSLRWRY
Medtr4g017350.1 WKKLRLWYSKHVDEMLYRFIPRLDFVYEQHEGKRYKTLKWMY
Medtr4g017280.1 WKKLRLWYSKHVDEMLYRFIPRLDFVYEQHEGKRYKTLKWMY
Medtr5g046350.1 LMKWRLWYSNRADEMLHRFIPQLDFVYEQHEGKRCRSLRWRY

Ghve WKTASKWVDEIVDKILEVVLPKLGRTYTCPGDRKVDEDENLE

Fig. S7. Identification of four Medicago truncatula paralogs putatively orthologous to Ve

Verticillium resistance genes.

A Phylogenetic tree comparing MtVe candidates proteins to functionally validated Ve homologs in
other plant species. B Percentage of amino-acid similarities of four MtVe candidates proteins
deduced from cDNA sequence with functionally validated Ve homologs in other plant species. C
Conservation of functional protein domain in the primary structure of Vel, GbVe and four MtVe
candidates proteins. Primary structure of the Vel, GbVe and our four MtVe candidates proteins are
deduced from cDNA sequence. The Ve polypeptides have been divided into domains A-E by
Kawchuk et al. (2001) and alignments are drawn to comply with this classification. Highlighted are
the hydrophobic amino acids (purple) of the putative signal peptide domain A and membrane-
associated domain D; conserved L/I (red), G (green), and potential Nglycosylation sites (blue)
within the LRR domain B; neutral and acidic amino acids (gray) of domain C; and neutral and basic

amino acids (yellow) of domain E.
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Fig. S8. Response to Verticillium albo-atrum inoculation of Medicago truncatula nodulation mutants.

Mutants are in the Jemalong-Al7 (resistant) genetic background. Disease symptoms were scored with eight to ten plants
per inoculation. F83005.5 was used as susceptibility control.

Similar results were obtained in three independent experiments.



Table S1: Variance analysis for functional disease parameters in the Core Collection 32, including
Jemalong-Al7.

Disease curve modelling

maximum time to 50% rate of disease
df disease index disease [d] progression [d]

Biol. repeat 1 NS <.0001 NS

ces2 Genotype 32 <.0001 0.0213 NS

NS : non significant at alpha=1%



