
Supplemental Figure 1. pEXPA expression is restricted to epidermal cells of control or Nod factor treated M. truncatula roots
A. pEXPA:GFP-GUS was introduced into M. truncatula roots and the GFP signal (green color) was monitored after 2 hours of 10 nM Nod factor 
treatment. Propidium iodide was used to stain the membranes.
B-D. GUS reporter activity was detected in the epidermis of M. truncatula roots expressing the pEXPA:GFP-GUS fusion. Roots were treated with 
10 nM Nod Factors for 48 hours (B) or buffer solution (C-D). B and C show transversal sections of roots.
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Supplemental Figure 2. Tissue speci�c expression of NIN in 
epidermal and cortical root tissues
A. pNRT1.3:GFP fusion expressed in wild type M. truncatula roots. The 

GFP signal is observed only in inner root tissues, associated with the root 

cortex and not in the root epidermis.

B-D. Spontaneous nodulation-like structures observed 15 weeks after 

transformation of wild type M. truncatula roots with pUb:gNIN (B), 

pNRT1.3:gNIN (C) and  pEXPA:gNIN (D). Numbers indicate the number of 

transformed plants showing nodules out of the total number of 

transformed plants.

E. RT-qPCR analysis of nin-1 roots transformed with the tissue speci!c 

constructs pUb:gNIN, pEXPA:gNIN and pNRT1.3:gNIN. The NIN expression 

was normalised with EF1. Bars represent the ratio relative to the control 

nin-1 plants. Error bars represent SE (n=12). Di"erent letters indicate 

statistical di"erence as determined by pairwise Wilcoxon rank sum test  

(p<0.05).
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Supplemental Figure 3. CRE1 expression is associated with cortical 
cell divisions in response to S. meliloti
A. Nodules numbers at 50 days post inoculation in wild type and in 
cre1-1 roots transformed with a control vector or the pCRE1:CRE1 
construct. Center lines show the medians; box limits indicate the 25th 
and 75th percentiles as determined by R software; whiskers extend 1.5 
times the interquartile range from the 25th and 75th percentiles, outliers 
are represented by dots. n = 15 sample points. 
B-E. CRE1 expression at early stages of nodule organogenesis (6 DPI) 
measured using the CRE1 promoter driving the expression of GUS in wild 
type (B, D) and nin-1 (C) roots. CRE1 symbiotic expression is localized in 
dividing cortical cells (black arrows) and young nodule primordia 
(dotted arrows). 
E. Non symbiotic expression of CRE1 in root tips measured using the 
pCRE1:GUS construct. 
F. The CRE1 promoter contains NIN-binding cis elements. Colored 
triangles indicate cis elements on the CRE1 promoter (2500 bases). 
G.CRE1:GUS expression observed in wild-type roots expressing 
pEXPA:gNIN (G).  GUS expression (in blue) is occasionally localized in 
epidermis.
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Supplemental Figure 4. NIN binds the NF-box
A. Identification of the NIN cis element by random binding site selection. 
The oligonucleotides that were bound by NIN are shown and all 
contained the AAGCT or AAGAT core sequences. 
B. WT and nin roots (10-day-old) were treated with 10 nM Nod factor for 
48 h. Total proteins (1.5 mg protein) were immunoprecipitated using the 
anti-NIN antibody. The immunoprecipitated proteins were detected by 
immunoblot analysis using the anti-NIN antibody. Arrows indicate NIN 
and asterisk indicates the immunoglobulin G. We could detect two 
products in wild type plants, both lacking in the nin mutant. The upper 
band is the predicted size of full length NIN. The lower band may 
represent a processed or partially degraded form of NIN. 
C. A region of the NF-box in the ENOD11 promoter spanning the AAGCT 
Cotif. The AAGCT/AAGAT motif and mutated motifs (1, 2, 4 and 5) were 
32P-radiolabeled and used in binding studies with NIN.
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Medtr0118s0070.1 expansin−like protein B1
Medtr8g012795.1 Defensin−like protein
Medtr3g008760.1 plant invertase/pectin methylesterase inhibitor
Medtr5g023240.1 transmembrane amino acid transporter family protein
Medtr1g096310.1 caffeic acid O−methyltransferase
Medtr4g132460.1 pectate lyase family protein
Medtr5g074740.1 peroxidase family protein
Medtr7g012070.1 caffeic acid O−methyltransferase
Medtr4g102450.1 Expansin A10
Medtr5g011210.1 Expansin A10
Medtr7g073430.1 WRKY factor Transcription factor 
Medtr0008s0390.1 myb−related transcription factor
Medtr5g089320.1 calmodulin−domain kinase CDPK proteinprotein kinase
Medtr3g070880.1 ARM repeat CCCH−type zinc finger protein
Medtr7g074220.1 hypothetical protein
Medtr1g048610.1 ethylene response factor
Medtr3g112060.1 mannan endo−1,4−beta−mannosidase−like protein
Medtr1g094660.1 white−brown−complex ABC transporter family protein
Medtr4g046713.1 peroxidase family protein
Medtr7g059290.1 pectate lyase−like protein
Medtr8g099340.1 plant/K16L22−9 protein
Medtr8g018650.1 seed linoleate 9S−lipoxygenase
Medtr8g012775.3 Defensin like protein
Medtr4g478140.1 S−norcoclaurine synthase−like protein
Medtr6g049280.2 heavy metal−associated domain protein
Medtr8g099350.1 WRKY family transcription factor
Medtr8g014980.1 carbohydrate−binding protein of the ER protein
Medtr8g014970.1 LRR receptor−like kinase plant
Medtr4g029200.1 class III peroxidase
Medtr3g415670.1 transmembrane protein, putative
Medtr4g102400.1 subtilisin−like serine protease
Medtr2g098060.1 transmembrane protein, putative
Medtr8g080520.2 cytochrome P450 family 78 protein
Medtr4g079760.1 transcription factor bHLH107−like protein
Medtr6g009720.1 P−loop nucleoside triphosphate hydrolase superfamily protein
Medtr3g024520.1 flavonoid hydroxylase
Medtr4g106590.1 two−component response regulator ARR3−like protein
Medtr8g090350.1 ethylene response factor
Medtr7g108875.1 pectinesterase/pectinesterase inhibitor, putative
Medtr6g052300.1 CBS domain protein
Medtr4g088510.1 hypothetical protein
Medtr1g083520.1 pectinesterase/pectinesterase inhibitor
Medtr5g074860.1 peroxidase family protein
Medtr6g027840.1 ankyrin repeat RF−like protein, putative
Medtr4g039720.1 DUF642 family protein
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Supplemental Figure 5. A subset of Nod factor (100 pM) induced gene expression dependent on NIN
Heatmap of an Affymetrix-based expression analysis. Results for the probesets induced or repressed by at least two fold in nin-1 vs WT are shown. 
One-week-old roots of wild type (WT) and nin-1 plants were treated with Nod factors (100 pM) or BNM buffer for 24 hours. Three independent 
biological replicates were performed for each treatment. Fold change (Fc) calculations between buffer and Nod factor treatment conditions were 
evaluated statistically using an unpaired t-test algorithm for asymptotic p-value computation as implemented in Genespring GX11.5. All data 
presented have a p-value <0.05 in at least one of the genotype(s). 
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