Supplemental Data

Supplemental Table S1 Primers used for preparation of stable transformation vectors and
VIGS constructs

Primer name Primer sequence (5’-3") Construct
pRESC5-C4-1 ATGGGTAATAACTGTTTTTCCAGC

pRESC5-NaCDPK4
pRESC5-C4-2 TTGATGTTGGCTTCTGTGGTTATC
pRESC5-C5-1 GTTAGTGGTTCAAATAGCAATACCCC

pRESC5-NaCDPK5
pRESC5-C5-2 CCACAAGGAATAACCCCTCCAC

CDPK4-190-VIGS-1 | GTCAGGATCCATGGGTAATAACTGTTTTTC
pTV-NaCDPK4

CDPK4-190-VIGS-2 | GTCAAAGCTTTTCTGTGGTTATCTTTAACT

CDPK5-190-VIGS-1 | GTCAGGATCCATGGGCAGCTGTTTTTCTAG
pTV-NaCDPK5

CDPK5-190-VIGS-2 | GTCAAAGCTTGGCTGTTTTTTGTATTAATAT

GCGGCGGTCGACCAACCTAGGAGTTCTCAG
C

CDPK4/5-VIGS-1
pTV-NaCDPK4/5

CDPK4/5-VIGS-1 GCGGCGGGATCCACATTCTCGTGACCAGC

CGATGAATTCGAAATTATGCACATTTTTAGTA
ATA

CDPK4-Prom-1

pCAM-NaCDPK4Pro:GUS

AGTCAGATCTACCATATTTAGGATATGAATAT
AAAACC

CDPK4-Prom-2

CDPK5-Prom-1 CGATGGATCCTTGTGCTTTCGCGTTGC

CTAGCCATGGATTGGTGAAAATGATGAAAAA | PCAM-NaCDPK5Pro:GUS

GTG

CDPK5-Prom-2




Supplemental Table S2 Sequences of primers used for quantitative real-time PCR (SYBR

Green analysis)

Gene Forward Primer (5'-3") Reverse Primer (5'-3")

NaActin2 GGTCGTACCACCGGTATTGTG GTCAAGACGGAGAATGGCATG
NaCDPK1 | CCGTGCAGCCGATACAAAC TTTCCCAAGTGTATATTGCTTCCTAA
NaCDPK2 | GCAATGTGGCGAACTCGG CTGCTGTTTCACCTCTGGCAC
NaCDPK4 | CGTTGCCACCCACAAGTCTAA TACATCCTCAACTGCAATCGTAG
NaCDPK5 | GGGTATACATATGTTGCTACAGAT ACCACATTCTCGTGACCAGC
NaGLA1 AGTAGCAGATGATGTTAGTACATGTA ACATGTGAATATGCCCATGGCATACT
NaLOX3 GGCAGTGAAATTCAAAGTAAGAGC CCCAAAATTTGAATCCACAACA
NaAOS GACGGCAAGAGTTTTCCCAC TAACCGCCGGTGAGTTCAGT
NaAOC AACTACCTAACCCTCTCATTTCTCA AAGCGAAGATAGGCAGGGC
NaOPR3 AATGGAGTTGGAGTTTGTTT AGGTGGTTGAAGCAGTCGTT
NaACX1 GAATGTCTGTTGCTTGTGCTCA TACCGCAAAGCACCTCCAG




Supplemental Table S3 Accession numbers or locus numbers of genes whose deduced

protein sequences were used for phylogenetic analysis

Gene Accession No. Gene Accession No. Gene Accession No.
AtCPK1 At5g04870 AtCPK18 At4g36070 NtCDPK1 AF072908
AtCPK2 At3g10660 AtCPK19 At1g61950 NtCDPK2 AJ344154
AtCPK3 At4g23650 AtCPK20 At2g38910 NtCDPK3 AJ344155
AtCPK4 At4g09570 AtCPK21 At4g04720 NtCDPK4 AF435451
AtCPK5 At4g35310 AtCPK22 At4g04710 NtCDPK5 AY971376
AtCPK6 At2g17290 AtCPK23 At4g04740 NtCDPK9 HQ141792
AtCPK7 At5912480 AtCPK24 At2g31500 NtCDPK11 HQ158609
AtCPK8 At5g19450 AtCPK25 At2g35890 NtCDPK12 GQ337420
AtCPK9 At3g20410 AtCPK26 At4g38230 NpCDPK17 AJ699161
AtCPK10 At1g18890 AtCPK27 At4g04700 MtCDPK1 AY821654
AtCPK11 At3g20410 AtCPK28 At5g66210 StCDPK1 AF363784
AtCPK12 At5g23580 AtCPK29 Atlg76040 StCPK4 AB279737
AtCPK13 At3g51850 AtCPK30 Atlg74740 StCPK5 AB279738
AtCPK14 At2g41860 AtCPK31 At4g04695

AtCPK15 At4g21940 AtCPK32 At3g57530

AtCPK16 At2g17890 AtCPK33 At1g50700

AtCPK17 At5g12180 AtCPK34 At5g19360

Note: the first two letter of each gene indicate the species origins of these genes. At:

Arabidopsis thaliana; Nt: Nicotiana tabacum; Np: Nicotiana plumbaginifolia; St: Solanum

tuberosum; Mt: Medicago truncatula.
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Supplemental Figure S1. Phylogenetic analysis of CDPKs.

Protein sequences of CDPKs from different plants were aligned using the Clustal W algorithm,
and an unrooted Neighbor-Joining tree and bootstrap values were constructed using MEGA 4
software. The first two letters of protein names indicate species origins (At: Arabidopsis
thaliana, Nt: Nicotiana tabacum; Np: Nicotiana plumbaginifolia; St: Solanum tuberosum; Mt:
Medicago truncatula). Roman numbers indicate the subgroups of CDPKs according to Cheng
et al., Plant Physiology, 2002, 129, 469-485. NaCDPK4 and NaCDPKS5 are highlighted in an
orange background and CDPKs that cluster with Arabidopsis subgroup IV of CDPKs are
indicated with a blue box.
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NaCDPK5 N HQKQQP RES QANVAUSHNSIRRQ VI PCGKRTDFGYDKDFDKR)4T| GKLL GHGQ

L 1
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ATGCOUGGIIA N CTGTTTTTCOMAGCT CLBVWAAGTTAGT G CIAAMAGCAAGACCCCHTC
ATGGGEEERACCTGTTTTTCIRAGCT CIRAAAGTTAGT G CRAAPAGCAAQACCCCT C
IO CINe C'NeCNOICNCCACCHE T T [CTVNOFNC A C CA
ACISACHIACBA CLYA LY KEIR.YA T T A TCCTT oA Clh JACA
C TACATCAAMMAAAACAAGARNGGGTC TT ATA AA AAR
C TACATCAA[GAAAACAAGAEIGGGTC TT ATA AA AA
LYACCACHE A ALICAAAAACAACAACCTAGGARITTCTCAGCAAAAT GT TLY{eLV.N¢e
AALRNSTYA YA AL AMCAAAAACAACAACCTAGGAETTCTCAGCAAAATGT TEINKSINS
CAAGH:N GlEAGACAEAINEINGIRGGGGTTATTCCTTGT GGGAARGAGAACAGATTTT
GCCALY:N) GIYAGACAINACINE GINGGGGT TATTCCTTGT GGGAAIM GAACAGATTTT

GGGTATGATAAAGATTTTGATAAGAGGTINTAC®ATTG ACGTTGTTGGGTCATGGCCAA
GGGTATGATAAAGATTTTGATAAGAGGTIATACATTG AINTTGTTGGGTCATGGCCAA

TTTG ABACHT AMGT T GCMAC AETCTIE GGAGATCGEGT®GCTGT®MAAGA
TTTG ALIACINT AlIGT T GCA C ATCT GGAGATCGUIGTUIGCT GTIAAGA
ATTGAGAACGAACAAGATGGTTCHT L TTGCYGTTGAGGATGTMAAACGAGAAGTCAAG
ATTGAGAAIMACAAGATGGTTC M TTGCECGTTGAGGATGT[EAAACGAGAAGTCAAG

ATATTGAAGGCCTTAiCEgGTCAEgAGAATGTGGTTCAATTCE:TAATECATTTGAGGAT
Gl T

ATATTGAAGGCCTTA GT CAMGAGAATGTGGTTCAATTCIRATAATIICATTT GAGGAT
GATAATATGTCTACAT®GTAATGGAGTTATGT GAGGGT GGAGAACTIAT TGGACCG
TTGECCAAAAAEGA AT AGAAAGATGCIAGCIMATAGTTGTACGCCAGATG
TTGICCAAAAAGA NTATE AGAAAGATGCEGCIEATAGTTGTACGCCAGATG
AAAAGTRGCHMGCT GTCATTTACATGGTT GGTGCATCGUIGATATGAAACCTGAG
AAAAGTEGCHIGCT GTCATTTACATGGTMT GGTGCATCGIJGATATGAAACCTGAG

AATTTTCTCTTTAAAT CLIEMCAAAGEINGGAT TCINCCATTEAACGCCACAGATTTTGGTCTT
AATTTTCTCTTTAAAT CleaRCAAAGEIRGGAT TCIRICCATTIMAARNGCCACAGATTTTGGTCTT

GATAAEFATGTCTACATEgTAATGGAGTTATGTGAGGGTGGAGAACTE;TGGACCGEiTi
A A fSdc

TCAGACTTCATAAGACCAGGGAA[CAACIT TCCAAGAATTGTTGGCAGTGCATATTAMGTA
TCAGACTTCATAAGACCAGGGAARWAINT TCCAAGABATTGTTGGCAGTGCATATTAPGTA

GCECCINGAGGTAT TAAAGCGTAGATCAGGACCTGAATCAGATGT[ET GGA TWGGTGT

GCYCCIgCGAGGT|gT TAAAGCGTAGAT CAGGACCTGAAT CAGATGTIJT GGA TIGGTGTR
ATTACATACATTTTGCT®TGT GGE®CGTCGGCCE®T TCT GGGABAAAACINGAGGATGGEAT A
ATTACATACATTTTGCTLYT GT GGCGTCGGCCYT TCT GGGAMAAAACIGAGGATGGYATA
TTCAAGGAGGT ANGAAACAAGCCTGATTTTIIGT CGCAAGCC[ET GGCCAA TAAGC
TTCAAGGAGGT ASGAAACAAGCCTGATTTTMGT CGCAAGCCRYT GGCCAA TAAGC
AACAGTGCTAAAGATTTTGTIAAGAAATTACT GGT GAAGGATCCHICGCGCTAGACTTACT
AACAGTGCTAAAGATTTTGTINAAGAAATTACT GGT GAAGGATCC[ECGCGCTAGACTTACT
GCTGCCAGGCCYTATCGCATCCAT GGGT CCGQIGAAGGAGGT GATGCATCTGAGATTCCA
CTIEGACATTTCMGT T TAT CINAACATGCGRICAATTTGT CAIRETATAGT CCLUNT AAAACAG
CTEGACATTTCHIGTINT TATC®AACATGC AATTTGTCA[RINTATAGTC AAAACAG

TTTGCTTTACGGGCINTT[EGCTAGIRACA®TTGAT GAGGAGGAGCT GAT
TTTGCTTTACGGGCETTRIGCTAGE®ACA®MT TGATGAGGAGGAGCT GAT

GCTGCEgAGGCCE¥ATCGCATCCATGGGTCCGEgAAGGAGGTGATGCATCTGAGATTCCA



NaCDPK4 CATTTTCTGCAATTGAMGT GGATAAIMMATGGTGTCATIHAGHCT TGAAGAAAT GAGACAG
NaCDPK5 CAINTTTTCTGCAATTGAIGT GGATAAAATGGTGTCAT®AGIICT T GAAGAAAT GAGACAG

NaCDPK4 GCCCTTGCPAAGGATCTIICCHT GGAAGIATGAAAGAGTCACGEEGTTCTTGAGATTCTTCAA
NaCDPK5 GCCCTTGCEAAGGATCTECCINT GGAALT GAAAGAGTCACGRGTTCTTGAGATTCTTCAA

NaCDPK4 GCGATTGAT ACACINGATGGGCTINGTTGATTTCCCINGAGTTTGT®MGCIMGCCACTCTA
NaCDPK5 GCGATTGAT ACACIIGATGGGCTIIGTTGATTTCCCEIGAGTTTGT[gGC®GCCACTCTA

NaCDPK4 CATGTCCATCAGTTGGAGGAGCATAATTCTACAAAATGGCA AAGATCECAIRNGCTGCT
NaCDPK5 CATGTCCATCAGTTGGAGGAGCATAATTCTACAAAATGGCA AAGATCINCAEGGCTGCT

NaCDPK4 TTTGAGAAATTTGATGTTGATAGAGATGGATTCATAACTCCTGAAGAACTTAGAATGCA
NaCDPK5 TTTGAGAAATTTGATGTTGATAGAGATGGATTCATAACTCCTGAAGAACTTAAATGCA®

NaCDPK4 ACHGG AEIGGCTCMATAGAMCCACTT®T AGAINGAAGCINGAIATBGACAAAGAIIGGG
NaCDPK5 AC[eGG ANGGCTCEATAGAIRCCACTTIIT AGA[GGAAGCEGA®ATIRGACAAAGAMGGG
NaCDPK4 AAGATAAGCYTGTCAGAATTICGTAGGCTTMTAAGAACT GCINAGTATGAGTTCA G
NaCDPK5 AAGATAAGCHTGTCAGAATTECGTAGGCTTUTAAGAACTGCAGTATGAGTTCA CT

NaCDPK4  GT GAeapXel IACT GT TIAGA QARCGEAMNNAGTTAG
NaCDPK5  GT GAelent I\CGGAGARIAT CTIRIGIA A

Supplemental Figure S2. Alignment of NaCDPK4 and NaCDPKS5 amino acid and nucleotide

sequences and regions used for RNAI constructs.

(A) Amino acid sequence alignment of NaCDPK4 and NaCDPKS5. Regions used for
constructing pPRESC5-CDPK4 and pRESC5-CDPKS5 are indicated with the red and blue bar,
respectively. The sequences under the brown, green, and purple bars represent the kinase
domain, autoinhibitory domain, and EF hands, respectively. (B) Nucleotide sequence
alignment of NaCDPK4 and NaCDPKS5. Regions used for constructing pPRESC5-CDPK4 and
PRESC5-CDPKS5 are below the red and blue bar, respectively.



NaCDPK4Pro:GUS

NaCDPK5Pro:GUS

Supplemental Figure S3. NaCDPK4 but not NaCDPKS5 is expressed in trichomes of N.
attenuata.

Histochemical GUS assays were done for the leaves of NaCDPK4Pro:GUS and
NaCDPK5Pro:GUS plants. Photographs were taken under a stereo microscope. Bar = 200
pm.
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Supplemental Figure S4. Transcript levels of other CDPKSs in IRcdpk4/5 plants.

Wild-type (WT) and IRcdpk4/5 (line IRcdpk4/5-1) plants were wounded with a pattern wheel
and 20 pL of M. sexta OS were applied to wounds. Transcript levels (mean = SE) of (A)
NaCDPK1, (B) NaCDPK2, and (C) NaCDPK8 were determined using qRT-PCR in samples

collected at indicated times (N = 5).



WT IRcdpk4-6 IRcdpk4-8

Supplemental Figure S5. Morphology of IRcdpk4 plants at early flowering stage.

Wild-type (WT) and IRcdpk4 (lines IRcdpk4-6 and IRcdpk4-8) plants were photographed 43
days after germination.
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Supplemental Figure S6. JA and JA-lle contents in IRcdpk4 plants.

Wild-type (WT) and IRcdpk4 (lines IRcdpk4-6 and IRcdpk4-8) were wounded with a pattern
wheel and 20 pL of water or M. sexta OS were applied to wounds (W+W and W+QOS,
respectively). Contents (mean = SE) of (A) JA and (B) JA-lle were analyzed in samples
collected after indicated times. Asterisks indicate significant differences between WT and
IRcdpk4 plants (Student’s t-test; *, P < 0.05; **, P < 0.01; ***, P < 0.001).
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Supplemental Figure S7. SA contents in wild-type and IRcdpk4/5 plants.

Wild-type (WT) and IRcdpk4/5 (lines IRcdpk4/5-1 and IRcdpk4/5-2) were wounded with a
pattern wheel and 20 pL of water or M. sexta OS were applied to wounds (W+W and W+OS,
respectively). Contents (mean = SE) of SA were analyzed in samples collected after indicated
times. No significant differences between WT and IRcdpk4 plants (Student’s t-test).
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ATGG NCTGTTTTTCHMAGCT CEBYAAAGTTAGTG CPAAMAGCAA®ACCCCHT Cle
ATGG CCTGTTTTTCYAGCT CIJAAAGTTAGTG CRAAPAGCAAgACCCCYTC

e C e CNeCINGCNCCACCHE T T CGGA[EGAACASIAGE C CA
ACIACHA CIA CLVA LY KELE.Y T T AACCEETCCTTSINA S Cl JACA

C TACATCAAMAAAACAAGAINGGGTC TT ATA AA AAR
C TACATCAA[EAAAACAAGAEIGGGTC TT ATA AA AA

— ——

EVCCACRAGEYAGE ALICAAAAACAACAACCTAGG TCTCAGCAAAAT GT TLYXeLV.XE
AALLYSTYA YA AYC AMCAAAAACAACAACCTAGGAGTTCTCAGCAAAATGTTEIRKEINE

CAAGLYNN GACAECAINCSINGIBGGGGT TATTCCTTGT GGGAACGAGAACAGATTTT
ANGCCALYNE GACAACINEGINCGGGGT TATTCCTTGT GGGAAIAGAACAGATTTT
GGGTATGATAAAGATTTTGATAAGAGGTINTACEATTG ATTGTTGGGT CATGGCCAA
GGGTATGATAAAGATTTTGATAAGAGGT[JTACIATTG ARNTTGTTGGGT CATGGCCAA

TTTG AMACHT A®GT TGC®AC AT CTIYT GGAGATCGEGT®GCT GT ®AAGA
TTTG AlACIAT AIGT TGCAC AINTCT GGAGATCGUIGTWGCTGTIAAGA
ATTGAGAACAACAAGATGGTTCTINCIEAT T GCENGT T GAGGAT GTJAAACGAGAAGT CAAG
ATTGAGAARVWACAAGATGGTTCIYT ®CISAT T GCEIGT T GAGGAT GTEAAACGAGAAGT CAAG

ATATTGAAGGCCTTAiCEgGTCAEgAGAATGTGGTTCAATTCEQTAATE%ATTTGAGGAT
G

ATATTGAAGGCCTTA GTCAMGAGAATGTGGTTCAATTCYATAATIICATTTGAGGAT

GATAATATGTCTACATMGTAATGGAGTTATGT GAGGGT GGAGAACTIJT TGGACCG

TT CAAAAA[EIGA AT ECMGAGAAAGAT GCINGCIMATAGTTGTACGCCAGATG

TT CAAAAARNGA T ATINCLHIGAGAAAGAT GCEIGCIEATAGTTGTACGCCAGATG
AAAAGTRGCEGCT GTCATTTACATGGTT GGTGCATCGIGATATGAAACCTGAG
AAAAGTEGCGCT GTCATTTACATGGTMT GGTGCATCGRGATATGAAACCTGAG

AATTTTCTCTTTAAATC AAAG GATTCIYXCCATTEAARGCCACAGATTTTGGTCTT

AATTTTCTCTTTAAATC AAAGIRGCATTCIRICCATTIJAAINGCCACAGATTTTGGTCTT

TCAGACTTCATAAGACCAGGGAAE:AEITCCAAGAEQTTGTTGGCAGTGCATATTAEETA
A

GATAAE; ATGT CTACATE:TAAT GGAGTTATGT GAGGGTGGAGAACTETGGACCG&Ti
AT o

TCAGACTTCATAAGACCAGGGAA TCCAAGAMATTGTTGGCAGTGCATATTAGT A

GCEcCAGAGGTT TAAAGCGTAGAT CAGGACCTGAATCAGATGT[ET GGA THGGTGT

GCl¥cCledGAGGT T TAAAGCGT AGAT CAGGACCT GAATCAGATGTEYT GGA THGGTGTH

ATTACATACATTTTGCTETGTG GTceGCCErTeTGGGARNAAAACIGAGGATGGEATA

ATTACATACATTTTGCTINTGTG GTCGGCCLTTCTGGGAMAAAACIIGAGGATGGIATA

TT CAAGGAGGTEAGAAACAAGCCT GATTT TEgTCGCAAGCCE GGCCAAETAAGC
Al A

TTCAAGGAGGT GAAACAAGCCTGATTTT®GT CGCAAGCCINTGGCCAA TAAGC

AACAGTGCTAAAGATTTTGTIRAAGAAATTACTGGT GAAGGATCCCGCGCTAGACTTACT
AACAGTGCTAAAGATTTTGTLRRAGAAATTACTGGT GAAGGATCCIECGCGCTAGACTTACT

GCTGCMCAGGCCHMTATCGCATCCATGGGTCC AAGGAGGTGATGCATCTGAGATTCCA
GCTGCCAGGCCYTATCGCATCCATGGGTCC AAGGAGGTGATGCATCTGAGATTCCA

CTIEGACATTTCMGT®TTAT CIVAACAT GCGRYCAATTTGTCA ATAGTC AAAACAG
CTEMGACATTTCLGTT TATC®AACATGCGECAATTTGTCA ATAGTC AAAACAG

TTTGCTTTACGGGCINTTEGCTA CAETTGATGAGGAGGAGCT GAT
TTTGCTTTACGGGCETTINGCTA CAMTTGATGAGGAGGAGCT GAT



NaCDPK4 CAETTTCT GCAATT GAﬁgT GGATAAEﬁAT GGTGT CATEﬁGCTT GAAGAAATGAGACAG
eT

NaCDPK5 CAINTTTTCTGCAATTGAIGT GGATAAGAATGGTGTCAT

CTTGAAGAAATGAGACAG

NaCDPK4 GCCCTTGCEQAGGAT CTECE GGAAEQT GAAAGAGT CACGGTTCTT GAGATTCTTCAA
c A

NaCDPK5 GCCCTTGC®AAGGATCT GGAALWTGAAAGAGTCACG

NaCDPK5 GCGATTGAT ACACIIGAT GGGCTIIGTTGATTTCCC&GAGTTTGT

GTTCTTGAGATTCTTCAA

GCCACTCTA

NaCDPK4 GCGATTGATEEE,:ACACHZAT GGGCTE@TTGATTT CCCGAGTTT GTGCGCCACT CTA
A G eGCle

NaCDPK4 CATGTCCATCAGTTGGAGGAGCATAATTCTACAAAATGGCA AAGATCleCAL
NaCDPK5 CATGTCCATCAGTTGGAGGAGCATAATTCTACAAAATGGCA AAGAT CIACA[E

NaCDPK4 TTTGAGAAATTTGATGTTGATAGAGATGGATTCATAACTCCTGAAGAACTTA
NaCDPK5 TTTGAGAAATTTGATGTTGATAGAGATGGATTCATAACTCCTGAAGAACTTA

NaCDPK4 AC[®GG AlEGGCTC@ATAGAMCCACTT®T AGAINGAAGCINGAIIAT BGACAAAGA
NaCDPK5 ACEGG AINGGCTCEATAGAIRCCACTTIIT AGA[EGAAGCEGA®ATIIGACAAAGA

NaCDPK5 AAGATAAGCHTIGTCAGAATT®MCGTAGGCTTPTAAGAACTGC
NaCDPK4 GTGA INACTGTTE GAﬁGCT T ALVNAGTTAG
NaCDPK5 GTGA INCGGAGARAT eTAGe A

Supplemental Figure S8. Sequences used for preparing VIGS constructs.

NaCDPK4 AA GATAAGCE GT CAGAATTEEGTAGGCTTE;FAAGAACT GCEﬁGT ATGAGTTCA

The first 190 bp of NaCDPK4 and NaCDPKS5 coding sequences were used to construct

GTATGAGTTCA

pTV-NaCDPK4 and pTV-NaCDPKS5 (indicated by the yellow and green bar, respectively).
The sequence of NaCDPKS5 under the purple bars was used to prepare pTV-NaCDPK4/5.



Supplemental Figure S9. VIGS-NaCDPKA4/5 but not VIGS-NaCDPK4 or VIGS-NaCDPK5
shows developmental defects.

(A) Fifty-five days old EV, VIGS-NaCDPK4, VIGS-NaCDPKS5, and VIGS-NaCDPK4/5
plants. (B) Sixty-five days old EV and VIGS-NaCDPK4/5. (C) Flower buds of
VIGS-NaCDPK4/5 plants. Red arrows indicate aborted buds which had completely dried out.
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Supplemental Figure S10. Silencing NaCDPK4 alone does not result in enhanced levels of

wounding- and herbivory-induced defensive secondary metabolites and insect resistance.

Wild-type (WT) and IRcdpk4 (lines IRcdpk4-6 and IRcdpk4-8) were wounded with a pattern
wheel and 20 pL of water or M. sexta OS were applied to wounds (W+W and W+OS,
respectively). Concentration (mean * SE) of (A) 17-hydroxygeranyllinalool diterpene
glucosides (HGL-DTGs) and (B) caffeoylputrescine (CP), and (C) activity of trypsin
proteinase inhibitors (TPIs) were quantified in plants 3 days after treatment; non-treated
plants severed as controls. (D) Masses of M. sexta grown on WT and IRcdpk4 over 10 days
(Student’s t-test; P > 0.1, N =5).
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Supplemental Figure S11. Compromising the accumulation of JA in IRcdpk4/5 plants

abolishes herbivore defenses.

M. sexta larvae were reared on wild-type (WT), IRcdpk4/5-1, ovIMT, and
IRcdpk4/5-1xovJMT. Concentration (mean £ SE) of (A) 17-hydroxygeranyllinalool diterpene
glucosides (HGL-DTGs) and (B) caffeoylputrescine (CP), and (C) activity of trypsin
proteinase inhibitors (TPIs) were quantified in plants that had been fed by M. sexta for 9 days.
(D) The masses of M. sexta on day 6 and 9. (E) JA levels. Plants were wounded with a pattern

wheel and 20 pL of M. sexta OS were applied to wounds immediately. JA contents were



determined in samples collected 1 h after treatment. Asterisks indicate significant differences
between WT and IRcdpk4/5-1, ovIMT, or IRcdpk4/5-1xovIMT plants (Student’s t-test; *, P <
0.05; **, P <0.01; ***, P <0.001). n.d. = not detected.
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Supplemental Figure S12. IRcdpk4/5 plants have increased levels of SIPK activity but not

abundance.

(A) MAPK activity assay in W+OS-treated WT, IRcdpk4/5-1, and IRcdpk4/5-2 plants. Note:
each sample was pooled from 5 biological replicates. (B) MAPK activity levels in WT,
IRcdpk4/5-1, and IRcdpk4/5-2 samples 30 min after W+OS treatment (4 biological replicates
each). Right panel: quantification of relative band intensities (mean + SE) of SIPK (the
average intensity of WT samples was designated as 1); asterisks represent significant
difference between WT and IRcdpk4/5 plants (N = 4, Student’s t-test; **, P < 0.01; *** P <
0.001). (C) Protein blotting analysis of SIPK levels. Total proteins from wild-type (WT),
IRcdpk4/5 (line IRcdpk4/5-1), and IRsipk were separated on a SDS-PAGE gel and were
subsequently transferred to a PVDF membrane. Anti-SIPK antibody was used to detect the
levels of SIPK protein. CBB: photograph of the RuBisCO large subunit that was visualized by

staining the gel with Coomassie Brilliant Blue.
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Supplemental Figure S13. SIPK/MPKG6 and WIPK/MPK3 over-activation is dependent on
the high JA levels and JA signaling.

(A) MAPK activity levels in wild-type (WT), IRcdpk4/5-1, IRcoil, and IRcdpk4/5-1xIRcoil
plants 30 min after being treated with W+QOS (3 biological replicates each). Right panel:
quantification of relative band intensities (mean + SE) (the average intensity of WT samples
was designated as 1); asterisks represent significant difference between WT and other plants
(N = 3, Student’s t-test; *, P < 0.05; **, P < 0.01). (B) MAPK activity in wounded



Arabidopsis Col-0 and dgl-D mutant. Col-0 and dgl-D were wounded with a pattern wheel
and MAPK activity was determined in samples harvested at indicated times using an in-gel
kinase assay (2 biological replicates each).Wild-type (Col-0) and dgl-D plants were wounded
with a pattern wheel, and JA levels (mean £+ JA) were determined in samples collected at
indicated times (N = 5). (C) JA levels in wild-type and dgl-D Arabidopsis plants. Wild-type
(Col-0) and dgl-D plants were wounded with a pattern wheel, and JA levels (mean + JA) were

determined in samples collected at indicated times (N = 5).



