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Fig. S1. Chitin and chitosan DP6 did not induce similarly ROS production in Arabidopsis and grapevine
cells. Relative H202 production in (a) A. thaliana or (b) V. vinifera cells 20 min post-treatment with chitin DP6
(100 pg mL1), chitosan DP6 (100 pg mL?t) and flg22 (1 pM) treatments or water (negative control). ROS
production was measured by chemiluminescence of luminol according to Trda et al. (2014) and results are
expressed relatively to flg22 (positive control=100%). Values are means + SE from three independent
experiments (n=3). Asterisks indicate a statistically significant difference between control and the elicitor
treatment (Tukey’s pairwise test; *, P < 0.05, **, P < 0.01, ***, P < 0.001).
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Fig. S2. The crab shell chitin also induced defense responses in grapevine cells. Activation kinetics of two
mitogen-activated protein kinases (MAPKSs) in grapevine cells treated with 100 pg.mL of the unpurified crab
shell chitin NA-COS-Y (Lloyd et al., 2014). MAPKSs were detected by immunoblot with an antibody raised against
the human phosphorylated extracellular regulated protein kinase 1/2 (a-pERK1/2). Fifteen ug of proteins were
loaded in each lane. Homogeneous loading was checked by Ponceau red staining. This result shows one
representative experiment out of three.
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Fig. S3. Alignment of AtCERK1/LYK1, the rice OsCERK1 and its putative orthologs in grapevine
(VvLYK1-1/-2/-3). Protein sequences were aligned with T-Coffee. Black and gray shading representing identical
and positive amino acids, respectively, was visualized with Boxshade. The predicted signal peptide, the lysin
motifs (LysM), the transmembrane region and the serine/threonine (S/T) kinase are shown. The residues of the
chitin-binding site in AtCERK1/LYK1 LysM2 are indicated by asterisks and their conservation is highlighted in
the grades of green. The residues E110, E114 and 1141 bind to N-acetyl moieties of (GIcNAc)s, while Q109,
T112, Y113, A138, T139, N140, P142 and L143 interact with hydroxyl and hydroxymethyl groups of glucose
part (Liu et al., 2012). Conserved Cys residues (in red) form disulfide bridges (indicated by arrows). The RD type
of kinase is highlighted in blue. SNPs between the NCBI reference sequence from V. vinifera cv Pinot Noir
(PN40024) and cv Cabernet-Sauvignon are highlighted in purple (VVLYK1-1: Q99H, L220I, A221S, H264Q,
S265T, S313T, D514E, K543R, P547A; VVLYK1-2: K67T, E73K, G95R, 1186V, E216G, R279G, H574Q;
VVLYK1-3: F116Y, 1142L, V250A, A493E, L564F) or in orange when compared to cv Gamay (VVLYK1-1: no
SNP; VVLYK1-2: no SNP; VVLYK1-3: -224A, V250A, A493E, 1517V, Q577L). Residues S266, S268, S270, S274
and T519 (indicated by ) were found to be phosphorylated in AtCERK1/LYK1 after chitin treatment (Petutschnig
et al., 2010). A: Ala, C:Cys, D:Asp, E:Glu, F:Phe, G:Gly, H:His, l:lle, K:Lys, L:Leu, M:Met, N:Asn, P:Pro, Q:GlIn,
R:Arg, S:Ser, T:Thr, V:Val, W:Trp, Y:Tyr.



Fig. S4. Necrosis observed in response to the over-expression of VVLYK1-2 in Nicotiana benthamiana.
Symptoms observed 2d after leaf infiltration with (1) A. tumefaciens GV3101 alone (negative control), (2) A.
tumefaciens GV3101 containing the construct RPV1TR-193 (positive control; Williams et al. 2016), (3) A.

tumefaciens GV3101 containing the construct pART27-VvLYK1-2.
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Fig. S5. Immunodetection of MAPKs in Arabidopsis mutants Atlyk1-5 in response to chitosan.
Plants of the different Arabidopsis Atlyk mutants have been treated with 1 mg.mL-! chitosan DP6 for 10
min before protein extraction. Activation of the two MAPKs was detected by immunoblot with an antibody
raised against the human phosphorylated extracellular regulated protein kinase 1/2 (a-pERK1/2). Fifteen
Kg of proteins were loaded in each lane. Homogeneous loading was checked by Ponceau red staining.
Similar results were obtained in three independent experiments.



Supplemental Tables

Table S1. The Vitis vinifera VVLYK family contains 15 putative genes in the grapevine genome.
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Table S2. Percentage of amino acid identity or similarity between VvLYK1-1/-2/-3 and AtCERK1/LYK1 or
OsCERK1.

whole protein sequence LysM domain Kinase domain

Identity

60%
57%

Similarity Identity Similarity

Identity Similarity
7% 85%
74% 84%

VVLYK1-1 vs AtCERK1
VVLYK1-2 vs AtCERK1
VVLYK1-3 vs AtCERK1
VVLYK1-1 vs OsCERK1
VVLYK1-2 vs OsCERK1
VVLYK1-3 vs OsCERK1

74% 86%

Results were obtained with the NCBI protein BLAST program on the whole protein sequence or the LysM
ectodomain or the kinase domain. Protein sequences used: AtCERK1/LYK1 (NP_566689), OsCERK1
(AOAOPOXII1), VVLYK1-1 (XP_010657225), VVLYK1-2 (XP_010655366), VVLYK1-3 (XP_010655365). Lys Motifs
(LysM, PF01476) and Kinase domain (PF07714) were annotated with SMART. The signal peptide and the outer
juxtamembrane region were not included in each LysM domain.



Table S3. Primers used in this study. For each primer, gene family, name used (ID), sequence (5'-> 3') and
usage are reported. Underlined cacc is used for Gateway directional TOPO cloning. Letters in bold indicate
restriction sites added to the 5’ end of gene-specific primer sequences to facilitate cloning.

Gene Family

ID

Sequence (5°-3’)

Usage

VVLYK1-1 RT F tacatgccaccagaatacgc Semi-quantitative RT-PCR
VVLYK1-1 RT R aaggtcctctcgtggatcag Semi-quantitative RT-PCR
VVLYK1-1_R2 taaacagatccaaagccacc Genotyping
VVLYK1-1 F2 gtgggcttgtttacattcctac Genotyping
VWLYK1-1 VVLYK1-1_gF tggctttgttcgaggatgtg gqPCR
VVLYK1-1 gR cgagtgggtagttatcttcaagc gPCR
VVLYK1-1 Xho F cgcctcgagcaaatgaaacagaaggtggg Vector construction
VVLYK1-1 Xba R cgctctagaaaggaaaaatggtgaagtattg Vector construction
VVLYK1-1 GW_F  caccatgaaacagaaggtgggtttaggg Gateway construction
VVLYK1-1 GW R ggcccttccagacattagattgacgagg Gateway construction
VVLYK1-2 RT F cgtcttgtgggtacatttgg Semi-quantitative RT-PCR
VVLYK1-2 RT_R tcctcaaacaaagcaacgag Semi-quantitative RT-PCR
VVLYK1-2_F2 cccgaatttgtaaaaggaag Genotyping
VVLYK1-2_R2 cacaggaactgtatgctcatg Genotyping
VWLYK1-2 VVLYK1-2_gF gaccagaggcttggagatga gqPCR
VVLYK1-2_gR catcccaatcttcggttgatga qPCR
VVLYK1-2 Xba R cgctctagatgctaccticctgacattag Vector construction
VVLYK1-2_Xho F ggcctcgagaaacatggtcatttcatcaac Vector construction
VVLYK1-2 GW_F  caccatggtcatttcatcaaacagcaggaacgc Gateway construction
VVLYK1-2 GW R  ggcccttcctgacattagaticatcagagcc Gateway construction
VVLYK1-3_RT_F ttcttcattgcccactcgtc Semi-quantitative RT-PCR
VVLYK1-3_RT R caagtcctcttgcttcagtgg Semi-quantitative RT-PCR
VVLYK1-3_R2 atatcctatcaggcgaaccag Genotyping
VVLYK1-3_F2 gttgatttcagccttggtagtg Genotyping
VULYK1-3 VVLYK1-3_gF ggcaatgactacccacttgac gqPCR
VVLYK1-3_gR ttagtgcgacaactactgactg gqPCR

VWLYK1-3 Xba R
VWLYK1-3 Xho F
VWLYK1-3 GW_F
VVLYK1-3 GW R

cgctctagacacactatcttcctgacatc
gcgctcgagccatctttgctagggttte
caccatgttggtttttagaatctcaagg
ggctcttcctgacatcagattcactagage

Vector construction
Vector construction
Gateway construction
Gateway construction

AtEF1 F tgagcacgctcttcttgctttca Semi-quantitative RT-PCR
AtEF1 R ggtggtggcatccatcttgttaca Semi-quantitative RT-PCR
Housekeeping AtOLI_gF gagctgaagtggcttccatga gPCR
genes AtOLI_gR cgtccgacatacccatgatcc gPCR
WEF1a_gF gaactgggtgcttgataggc gPCR
VVEF1a gR aaccaaaatatccggagtaaaaga gPCR
AtFRK1 gF tgaaggaagcggtcagattt gPCR
AtFRK1 gR ctgactcatcgttggcectct gPCR
VVCHIT4C_gF gcaaccgatgttgacatatca gqPCR
VVCHIT4C_gR cgtcgccctagcaagtgag gqPCR
VvSTS1.2 gF aggaagcagcattgaaggctc gqPCR
Defense genes VvSTS1.2 gR tgcaccaggcatttctacacc gqPCR
VVPAL_gF agtctccatggacaacacccg gqPCR
VVPAL_gR tgctcagcactttcgacatgg gqPCR
VVRBOHD_gF caccaccatgcttcagtccctccat gPCR
VVRBOHD gR agcgatcttcttgaagacttgtcgec qPCR




