
Supplemental Figure 1. NaHER1 is systemically regulated after WOS treatment. 

Patterns of local and systemic normalized signal intensity of NaHER1 transcript 

abundances (± SE, n=3) after WW and WOS treatments, and in control untreated plants 

extracted from a previously published microarray data set (Kim et al., 2011). WT leaves 

were wounded and immediately treated with 20 µL of water (WW), or 1:5 water-diluted oral 

secretions (WOS) from M. sexta larvae, and collected at the designated time points. 
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Supplemental Figure 2. Sequences, silencing construct and transgenic plant information. (A) 

Full length mRNA sequence of NaHER1; bold underlined sequence was used to create 

inverted repeat structure (hairpin) and independently silence NaHER1 by VIGS and RNAi. (B) 

Physical map of pSOL8CBP plant binary transformation vectors used to generate irHER1 

plants. The pSOL8CBP vector contains a strong constitutive cauliflower mosaic virus 35S 

(CaMV) promoter. cDNA fragment shown in (A) was cloned into the two multiple cloning sites 

in reverse orientation, which was separated by a pyruvate orthophosphate dikinase (pdk i3) 

intron to form an inverted repeat construct. (C) Southern blot analysis confirming the presence 

of a single T-DNA insertion in the N. attenuata genome of each transgenic line used in the 

study. A 10 μg aliquot of genomic DNA prepared from each of three independently transformed 

lines (irHER1-6/4, -8/6 and -9/6) was digested with XbaI restriction enzyme and separated by 

gel electrophoresis. Radioactively-labeled DNA fragment of the hygromycin 

phosphotransferase gene (hptII) was used as a hybridization probe. (D) Silencing efficiency of 

NaHER1 in three independent NaHER1-silenced lines determined by qPCR. 
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       1 ATGGAGATAG AGGTAATGAT GCCATCTCCA GCGGTGGATT TCAACGTCGA CAGTGGTTGC ACAACTCCTT  

      71 ATATGAGTGC ACCTTCAAGT CCTCCACGTG TCGCCACCTT GTTCTACAGT GCACCCGCTA GTCCCACCCG  

     141 CATTTCCTCA CTTTACGATG AAATTAACTT TGACCCAATT GAAGATGATG ATTTTGCTTT TGATTTCAGT  

     211 GGTCAATTAG AGAGGATTTC TTTTTCAGCA GCTGATGAAC TCTTTGATGG TGGAAAAATT AAGCCTTTAA  

     281 AACCACCACC TCGGTTTCAG TACGAAGGAA AACACATTGA TTCTCCAAAA TCACCAAAAA AATTGTTCAA  

     351 AGAAGCATTT TCGCCCCGAC ATAAAAAGAA AGATTTTGAC CCATTGGCTG CAGCTTTACA AAAACAGAGT  

     421 CAAACAGAGG ACTATCAGAA TTTGGAAAAC TCTTCAAGTT CAAGGGAAAA AGGAACAAGA TCATTATCAC  

     491 CATTTAGAGT TTCTGATTTA TTATATGATC AAGAAAGCAA TCAACAAAAC CCAAAAAAGT CAGCCTCTGT  

     561 TTCATCATCG TCATCTTCTT CTTCCTCCTC TTCAACTTCT TCAGTTTCTT CAATGATCTC ACTCTGGTCC  

     631 AAAAAATGGA AACTCAAAGA CTTGTTTCTA TTCAGAAGTT CTTCAGAAGG TCGAGCAAGT AGTACGGAAC  

     701 AATTAAATAA GTACGAATTA TTGAAGAAGA GTCATCAAGA AGATGTGAAA AATTCCAGCT TTAGGTCAAC  

     771 AGACAGTGTT AGATCGAGAA AGAAAGGACC GGTTTCGGCT CATGAGTTGC ATTATACAAT GAACAGGGCA  

     841 GTTTCAGAAG AGATGAAGAA GAAAACATAT TTGCCATACA AACAGGGTTT ATTGGGTTGC TTAGGTTTCA  

     911 ATGCATCAAT GCGAGAATCT GTTTCAAAAA GTGTAGCTAA TTCTATGTCT ATGAGTCGCC GCTAA  
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Supplemental Figure 3. NaHER1 silencing reduces emissions of several isoprenoid 

and phenylpropanoid/benzenoid volatiles from local WOS-treated N. attenuata 

leaves. Mean (± SE; n≥6) releases of volatile compounds from locally treated leaves of 

WT and irHER1 plants.  A single local leaf in 35 d-old WT or irHER1 plants was 

mechanically wounded and treated with 20 µL of diluted OS from M. sexta (WOS). 18 h 

after treatment, volatiles were collected from the headspace of the same leaf for 7 h and 

analyzed by GC-MS. Different letters show significant differences between samples 

determined by one-way ANOVA, followed by a Fisher PLSD post hoc test (P ≤0.05). The 

volatile blends emitted from irHER1 leaves were strongly suppressed in the production of 

terpenoids (α-pinene, α-terpineol, -pinene, D-limonene, (E)- α-bergamotene, α-

duprezianene), and phenylpropanoid/benzenoids (benzaldehyd, benzyl alcohol). SE, 

standard error. 
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Supplemental Figure 4. The sequence of the NaMYC2. The cDNA sequence of bHLH-

domain NaMYC2 was obtained after searching cDNA libraries of N. attenuata using 

authentic A. thaliana (AB000875) and N. benthamiana MYC2 (GQ859153) sequences.  

       1 ATACACACAC AAACACTTCG CTACCCAAAC AAACTCTCTC CATTTTCACT CACTCCTTAT  

      61 CACCAAACAA TTCTTGGGTT TTTGAATATA TACCCTAAAA AAGTTCCTCT CCATTTTCTC  

     121 TCTCTGTATC AAGAATCAAA CAGATCTGAA TTGATTTATC TGTTTTTTTT CTTGTTTTTG  

     181 TTATATGGAA TGACGGACTA TAGAATACCA ACGATGAATA ATATATGGAG CAATACTACA  

     241 TCAGACGATA ACATGATGGA AGCTTTTTTA TCTTCTGATC CGTCGTCGTT TTGGCCCGGA  

     301 ACAACTACTA CACCAACTCC CCGGACTTCA GTTTCTCCGG CGCCGCCGCC GGTGACGAGT  

     361 ATTGCCGGAG ACCCATTAAA GTCTATGCCA TATTTTAACC AAGAGTCGCT GCAACAGCGA  

     421 CTTCAGACTT TAATCGACGG GGCTCGTGAA GCGTGGACGT ATGCCATATT TTGGCAATCG  

     481 TCTGTTGTGG ATTTCGCGAG CCCCTCTGTG TTGGGGTGGG GAGATGGGTA TTATAAAGGT  

     541 GAAGAAGATA AAAATAAGCG TAAAACGGCG TCGTTTTCGC CTGATTTTAT CACGGAGCAA  

     601 GCACACCGGA AAAAGGTTCT CCGGGAGCTG AATTCTTTAA TTTCCGGCAC ACAAACTGGT  

     661 GGTGAAAATG ATGCTGTCGA TGAAGAAGTA ACGGATACTG AATGGTTTTT CTGATTTCAA  

     721 TGACTCAATC GTTTGTTAAC GGAAGCGGGC TTCCGGGCCT GGCGATGTAC AGCTCAAGCC  

     781 CGATTTGGGT TACTGGAGCA GAGAGATTAG CTGCTTCGCA CTGCGAACGG GCCCGACAAG  

     841 CCCAAGGATT CGGGCTTCAG ACTATTGTTT GTATTCCTTC AGCTAATGGT GTTGTTGAGC  

     901 TCGGGTCAAC TGAGTTGATA TTCCAGACTG CTGATTTAAT GAACAAGGTT AAAGTTTTGT  

     961 TTAATTTTAA TATTGATATG GGTGCGACTA CGGGCTCAGG ATCGGGCTCA TGTGCTATTC  

    1021 ACGCTGAGCC CGATCCTTCG GCCCTTTGGC TGACGGATCC GGCTTCCTCA GCTGTGGAAG  

    1081 TCAAGGATTC GAATACAGTT CCTTCAAGTA ATAGTAGTAA GCAACTTGTG TTTGGAAATG  

    1141 AGAATTCCGA AAATGGTAAT CAAAATTCTC AGCAAACACA AGGATTTTTC ACTAGGGAGT  

    1201 TGAATTTTTC CGAATATGGA TTTGATGGAA GTAATACTCG GAATGGGAAT GCAAATTCTT  

    1261 CGCGTTCTTG CAAGCCCGAG TCTGGTGAAA TCTTGAATTT TGGTGATAGT ACTAAGAGAA  

    1321 GTGCTTCAAG TGCAAATGGG AGCTTGTTTT CGGGCCAATC ACAGTTCGGG CCCGGGTCTG  

    1381 CGGAGGAGAA CAAGAACAAG AACAAGAAAA GGTCACCTGC ATCAAGAGGT AGCAACGATG  

    1441 AAGGGATGCT TTCATTTGTT TCGGGTGTGA TCTTGCCAAG TTCAAACACG GGGAAGTCCG  

    1501 GTGGAGGTGG CGATTCGGAT CAATCAGATC TCGAGGCTTC GGTGGTGAAG GAGGCGGATA  

    1561 GTAGTAGAGT TGTAGACCCT GAGAAGAAGC CGAGGAAACG AGGGAGGAAA CCCGCTAACG  

    1621 GGAGAGAGGA GCCGTTGAAT CATGTGGAGG CAGAGAGACA AAGGAGGGAG AAATTAAATC  

    1681 AAAGATTCTA TGCACTTAGA GCTGTTGTAC CAAATGTGTC AAAAATGGAT AAAGCATCAC  

    1741 TTCTTGGTGA TGCAATTGCA TTTATCAATG AGTTGAAATC AAAGGTTCAG AATTCTGACT  

    1801 CAGATAAAGA AGAGTTGAGG AACCAAATTG AATCTTTAAG GAAAGAATTA GCCAACAAGG  

    1861 GATCAAACTA TACCGGTCCT CCACCGTCAA ATCAAGATCT CAAAATTCTA GATATGGATA  

    1921 TCGACGTTAA GGTGATCGGA TGGGATGCTA TGATTCGTAT ACAATCTAAT AAAAAGAACC  

    1981 ATCCAGCCGC GAGGTTAATG GCCGCTCTCA TGGAATTGGA CTTAGATGTG CACCATGCTA  

    2041 GTGTTTCAGT GGTCAACGAG TTGATGATCC AACAAGCAAC TGTGAAAATG GGGAGTCGGC  

    2101 TTTACACGCA AGAACAACTC CGGATATCAT TGACATCCAG AATTGCTGAA TCGCGATGAA  

    2161 GAGAAATACA GTAAATGGAA ATTATCATAG TGAGCTCTGA ATAATGTTAT CTTTCATTGA  

    2221 GCTATTTTAA GAGAATTTCT CCTATAAGTT AGATCTTGAG TTTAAGGCTA CTTAAAGTGG  

    2281 AAAGCTGATT GAGCTTTCCT CTTAGTTTTT GGGTATTTTT CAACTTTTAT ATCTAGTTTG  

    2341 TTTTCCACAT TTTCTGTACA TAAATGTGAA ACCAATACTA GATCTCAAGT TATGCTTTTT  

    2401 AGTTCATGTA ATTAGAAATA AATATGCAGT TTCATCTTTT TTCTGTTAAG GTCTGCTCCA  

    2461 TCTATTTGTA TTCTTTATCC AGAATA  

>Na_454_00400 (NaMYC2) 



WT  irHER1-6/4 irHER1-8/6 

Supplemental Figure 5. Silencing of NaHER1 does not affect constitutive levels of 

phytohormones (ABA, JA, JA-Ile and SA) and defense metabolites (chlorogenic 

acid, caffeoylputrescine, dicaffeoylspermidine, and total HGL-DTGs). Untreated 

rosette stage N. attenuata leaf samples were collected and analyzed by LC-MS/MS: 

ABA, JA, JA-Ile, SA (± SE, n=4) and HPLC: chlorogenic acid (CHA), caffeoylputrescine 

(CP), dicaffeoylspermidine (DCS), HGL-DTGs (± SE, n=4), respectively. Leaves were 

divided into four equal parts during sampling and each part was analyzed separately. 

SE, standard error; FM, fresh mass; CHA eq., chlorogenic acid equivalents. 

C
h

lo
ro

g
e

n
ic

 a
c
id

 

(
g

/g
 F

M
) 

Phytohormones 

S
A

 (
n

g
/g

 F
M

) 
A

B
A

 (
n

g
/g

 F
M

) 
J
A

-I
le

 (
n

g
/g

 F
M

) 
J
A

 (
n

g
/g

 F
M

) 

C
a

ff
e

o
y
lp

u
tr

e
s
c
in

e
 

(C
H

A
 e

q
 

g
/g

 F
M

) 
D

ic
a

ff
e

o
y
ls

p
e

rm
id

in
e

 

(C
H

A
 e

q
 

g
/g

 F
M

) 

Secondary metabolites 

Sampling zone 

T
o

ta
l 
H

G
L

-D
T

G
s
  

(p
e

a
k
 a

re
a

/m
g

 F
M

) 

Sampling zone 

0

50

100

150

0

50

100

150

200

0

2

4

6

8

0

20

40

60

80

1 2 3 4

0

100

200

300

400

0

50

100

150

0

50

100

150

200

0

5

10

15

1 2 3 4

1 2 

3 4 



Supplemental Figure 6. cDNA fragment of NaPYL4 gene. The cDNA sequence of a 

putative N. attenuata ABA receptor NaPYL4 was obtained after searching cDNA libraries of 

N. attenuata using authentic N. tabacum PYL4 (AJ966358) sequence. The bold and 

underlined sequence was used to design VIGS construct and silence NaPYL4. 

       1 CAAAAGAGCC CCATTAGCGA CCACTCTTAC AGTTTACGAC ATAAGAATCA TCAGCTCTTC  

      61 TTTCATTTCA GATCAAAATC TAACAACACT TGGCCAAAAA AAAATGCCTC CTAGTTCTCC  

     121 AGATTCATCT GTTTTACTCC AAAGAATAAG CTCCAACACT ACTCCTGATT TTGCCTGTAA  

     181 ACAATCTCAG CAATTACAAA GGCGTACTAT GCCGATACCT AGTACGACAC AAGTCCCAGA  

     241 TTCCGTTGTC CGATTCCATA CTCACCCGGT GGGTCCCAAC CAGTGCTGCT CCGCCGTGAT  

     301 CCAGCGGATT TCCGCCCCCG TCTCCACCGT ATGGTCAGTG GTCCGCCGTT TCGACAACCC  

     361 TCAAGCATAC AAGCACTTTG TCAAGAGCTG CCACGTCATC GTAGGGGATG GTGACGTCGG  

     421 CACTCTCCGC GAGGTCCGAG TGATCTCGGG CCTTCCAGCT GCGTCCAGCA CGGAAAGACT  

     481 CGAGATCCTC GACGACGAGC GACATGTCAT TAGCTTTAGC GTAGTCGGTG GAGACCACCG  

     541 ACTCGCGAAT TACCGTTCCG TCACCACACT CCACCCGGAA CTGTCTGGTG ACGGGACGAC  

     601 CATCGTCGTT GAATCCTACG TTGTTGATGT ACCACCTGGT AATACTAGAG ATGAAACGTG  

     661 TGTTTTCGTT GATACCATCG TCAAATGCAA CCTCACATCG TTATCGCAGA TCGCAGTAAA  

     721 CTTGAACAGA AGAAAAGATT CTTGAAATAT AGAATATATT TACAAAACTG ATCGATGATG  

     781 CTTTTGATGA TGATTCATTT AAGCGATGAT TTTTATTGGG GGTTGCAATG GTCTGAAAAT  

     841 CGTTGCACCT TTTCAGATCA TGTGCTTATT ATAATCTCCT GGTTGTCATC ACTTGTTGAA  

     901 GATAAGTTCT TGGTTACGGA ATTAATTTCA TTCTCTTTAA TTATATCAAG TACTTGCTTC  

     961 TTTTTTTGTC CTCATTGCTC TATGTTTAAC TTTATCTGTG TATTTGTGAA AATAA  

>Na_454_17098 (NaPYL4) 



Supplemental Figure 7. NaHER1 and NaPYL4 silencing efficiency by VIGS. 

Relative transcript abundances (± SE, n=4) of NaHER1 and NaPYL4 determined by 

qPCR. NaHER1 and NaPYL4 were silenced by VIGS method (see Material and 

Method for more details). Leaves were wounded and immediately treated with 20 µL 

of 1:5 water-diluted oral secretions (WOS) from M. sexta larvae. Samples were 

collected after 1 h and analyzed by qPCR. Asterisks represent significant differences 

determined by ANOVAs, followed by Fisher‘s PLSDs post hoc test (* P ≤ 0.05), *** P ≤ 

0.001; SE, standard errors. 
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Supplemental Figure 8. ABA does not induce NaHER1 expression. Relative transcript 

abundances (± SE, n=5) of NaHER1 determined by qPCR. The leaves of N. attenuata (one 

per plant) were treated with 20 L of 100 M ABA in lanolin paste. Samples from treated 

leaves were collected at designated time points and analyzed by qPCR. 
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Supplemental Figure 9. The sequence of NaABA1 gene. The cDNA sequence of a 

putative N. attenuata NaABA1 was obtained after searching cDNA libraries of N. 

attenuata using authentic A. thaliana (AT5G67030) and Nicotiana plumbaginifolia 

(X95732) ABA1 sequence. 

       1 ACATTTCCAC TTCCTTTCTT AGGAGCCTAA CGCACTTTGG CCTAATTAAC AATTTTTATA  

      61 AATAATCTTC ATTTCTTCCT TCACCAAATT GCTAGAGAAG ACTACACTCT TTCTTGAACT  

     121 TGGGTTCAAG TAAAGATGTA TTCAACTGTG TTTTACACTT CAGTTCATCC ATCCACTTCA  

     181 GCTTTTTCAA AAAAGCAGCA GCCTTTATTG ATCTCTAAGG ATTTCCCTGC AGAGTTGTGT  

     241 AATTCTTTAC CATGCAGTAG AAGCTTGGAA AATGGTAAAA TCAAGAAAGT CAAAGGAGCA  

     301 GTAAAAGCCA CAATAGCTGA AGCTCCAGCT ACTACTCCAA CAACTAATTT GAAGAAGAAG  

     361 TTGAAAGTAC TAGTAGCAGG TGGTGGGATT GGAGGATTAG TGTTTGCATT GGCTGCAAAG  

     421 AAAAGGGGAT TTGAGGTGTT GGTATTTGAG AGGGATTTAA GTGCTATTAG AGGAGAAGGG  

     481 CAATATAGAG GACCAATTCA GATACAGAGC AATGCATTGG CTGCTTTGGA AGCAATTGAT  

     541 ATGGATGTTG CTGAAGACAT AATGAATGCT GGTTGCATCA CTGGTCAAAG GATTTAATGG  

     601 TTTGGTTGAT GGTGTTTCTG GTAACTGGTA TTGCAAGTTT GATACGTTTA CTCCAGCAGT  

     661 GGAACGTGGA CTTCCTGTGA CAAGAGTCAT CAGCCGCATG ACTTTGCAGC AGATCCTTGC  

     721 ACGTGCTGTT GGGGAGGATA TAATTATGAA TGAAAGTAAT GTAGTGAATT TTGAGGATGA  

     781 TGGTGAAAAG GTTACTGTCA CTCTTGAGGA TGGACAGCAA TATTCAGGTG ATCTTCTGGT  

     841 TGGTGCTGAT GGCATAAGGT CTAAGGTACG GACTAATTTG TTCGGACCCA GTGATGTAAC  

     901 TTACTCTGGC TACACTTGTT ACACTGGAAT TGCAGATTTT GTTCCTGCTG ATATTGAGAC  

     961 AGTTGGGTAC CGAGTCTTTT TGGGCCACAA ACAGTACTTT GTTTCTTCAG ATGTGGGTGG  

    1021 AGGCAAGATG CAGTGGTATG CATTTCACAA TGAACCAGCT GGCGGTGTGG ATGATCCAAA  

    1081 CGGTAAAAAG GCAAGATTGC TTAAAATATT TGAAGGGTGG TGTGACAATG TTATAGACCT  

    1141 ATTAGTTGCC ACAGATGAAG ATGCAATTCT TCGACGTGAC ATCTATGATA GACCTCCAAC  

    1201 CTTTAATTGG GGAAAAGGTC GTGTTACATT GCTCGGGGAC TCTGTCCATG CTATGCAGCC  

    1261 TAATTTGGGT CAAGGGGGAT GCATGGCCAT AGAGGATAGC TATCAACTAG CACTGGAACT  

    1321 TGATAAAGCA TTGAGCCGAA GTGCCGAGTC AGGAAGCGCG GTGGATATCA TCTCATCTTT  

    1381 AAGGAGCTAT GAAAGTTCTA GAAAACTTCG AGTTGGAGTT ATCCATGGAC TGGCTAGAAT  

    1441 GGCTGCAATC ATGGCATCAA CTTACAAGGC TTATCTTGGA GTCGGACTCG GTCCATTATC  

    1501 ATTTTTGACC AAGTTTAGGA TACCACATCC TGGCAGAGTT GGTGGAAGAT TTTTTATTGA  

    1561 CTTGGGAATG CCGCTTATGT TAAGCTGGGT TCTAGGAGGC AACGGTGAAA AGCTTGAAGG  

    1621 CAGAATACAA CATTGCAGGC TATCTGAGAA AGCAAATGAC CAATTGAGAA ATTGGTTTGT  

    1681 AGATGATGAT GCTTTAGAGC GTGCTACTGA TGCAGAGTGG TTACTGCTTC CTGCCGGGAA  

    1741 TGGCAATGCT GCTTTAGAAG CTGTTGTTTT AAGCAGAGAT GAGAACATGC CTTGCACTAT  

    1801 TGGGTCTGTC TCACATACAA ACATTGCTGG AAAATCAGTA GTTATACCTT TGCCTCAGGT  

    1861 GTCCCAAATG CACGCCCGGA TATCCTATAA AGGTGGAGCA TTTTTTGTAA CTGATTTACG  

    1921 AAGTGAACAT GGTACCTGGA TTACGGATAA CGAAGGCAGA AGATACCGAG CGTCTCCAAA  

    1981 CTTTCCTACT CGCTTTCATC CATCAGATAT TATTGAATTT GGTTCTGATA AGAAGGCAGC  

    2041 ATTTCGCGTA AAGGTAATGA AATTTCCTCC AAAAACTGCT GCAAAGAAGG AAGAGCGTCA  

    2101 AGCAGTGGGG GCAGCTTGAG AATTCTGAAG TTTGGCCTGA TATAAACGGG GAAATTGTAC  

    2161 AGCATTTTTA TAGCAACAGC AGAAACTGAG CCATTTAAAT CAGCTAATTT TGTATACTGT  

    2221 AGGTTTAGAA GCTTGATAAA CAGAACACTA TGCAAGAAAA CACAAAGATT ATAATGCTTC  

    2281 CTCCTGAAGA AGTTATTATG GTCATTATTT CTTTCTACCA TTGCTAAAAA TATAGTTATG  

    2341 TATGTATATA CAATCACAGA GGCCATAATG TTAAAAAGTG TTTTACCTTC AATAAATAAA  

    2401 AAAAAAAAA  

 

>Na_454_00091 (NaABA1) 



Supplemental Figure 10. The sequence of NaPDR12. The cDNA sequence of a putative 

N. attenuata ABA transporter NaPDR12 was obtained after searching cDNA libraries of N. 

attenuata using authentic A. thaliana PDR12 (NM_101421) sequence. 

       1 GGCCGCCTAT TTTGAAATAG CTGACTATAT AAACCCTCTC TACCTTTAGA CTTAAACAGC AACTCTTTTC TTTGCCTTCA  

      81 TTCTTTTGTT CATTTTAACC ATTTTGATAC AGAGAGAGCT ACATCTCTCT GCACTCAACA AAAAAAACCA AAAAACTCGA  

     161 AATTTTCTTG ACAACCCATT GTTTCATTTT GTGAAAAAAT ATTATTAGTG CATTGAGGTT TAAGTTGTGA TATAAGTGTT  

     241 CTGGTTACAA GATGGAGCCA GCAAATTTAA GTAATTTGCG AGGGAGTAGT TTAAGAGGAA GTACGAGAGG GAGTTTAAGG  

     321 GCAAATAGCA ATTCAATATG GAGAAATAAT GGTGTAGAAA TATTCTCACG TTCATCTAGA GATGAAGATG ATGAAGAGGC  

     401 ACTTAAATGG GCTGCTCTTG AAAAACTTCC AACTTTTGAT AGATTAAGAA AAGGTCTTTT GTTTGGTTCA CAAGGTGCTG  

     481 CTGCTGAAGT TGACATTAAT GATCTTGGTT TTCAAGAAAG GAAGAATTTG CTTGAGAGAC TTGTTAAAGT TGCTGATGAA  

     561 GATAATGAAA AGTTCTTGTT GAAACTCAAG AACAGAATTG ACAGGGTTGG AATTGATTTG CCAACAATAG AAGTGAGATA  

     641 TGAGCATCTA AATATAGATG CAGATGCATA TGTGGGAAGT AGAGGTTTGC CTACATTTAT GAACTTCATG ACTAACTTTG  

     721 TTGAGACATT GTTGAACTCT TTGCATATTC TCCCAAGTAG AAAGAGGCAA CTCACTATTC TTAAGGATAT TAGTGGTATT  

     801 ATCAAGCCCT GTAGAATGAC TCTACTTTTG GGACCTCCTA GTTCTGGTAA AACTACTTTG TTATTAGCTT TGGCTGGAAA  

     881 ACTTGATCCT GCTCTAAAGG TAACGGGAAA GGTATCATAT AATGGACACG AATTACATGG AATTTGTGCC ACAAAGAACA  

     961 GCAGCTTATA TTAGTCAGCA TGATTTGCAT ATTGGGGAAA TGACTGTTAG AGAAACTTTG GAGTTTTCTG CAAGATGTCA  

    1041 AGGCGTTGGC TCTCGTTTTG AGATGTTAGC TGAATTGTCA AGAAGAGAAA AAGCAGCTAA TATCAAACCA GATGCTGATA  

    1121 TTGACATCTA TATGAAGGCT GCAGCAACAG AAGGACAAGA AGCCAATGTT GTTACAGATT ATGTTCTTAA GATTTTGGGA  

    1201 CTGGATATTT GTGCTGATAC TATGGTGGGA GATGATATGA TAAGGGGTAT TTCAGGAGGA CAAAAGAAGC GTGTGACGAC  

    1281 CGGTGAAATG CTTGTTGGAC CATCTAAAGC ACTTTTCATG GATGAAATAT CAACTGGATT GGACAGTTCC ACAACATACT  

    1361 CCATTGTGAA TTCCTTAAGG CAATCTGTTC AAATCTTGAA GGGAACTGCT GTTATTTCTC TGTTGCAGCC TGCCCCCGAG  

    1441 ACCTACAACC TGTTCGATGA TATTATTCTG TTATCCGATG GGTATATTGT TTATCAGGGT CCGCGTGATG ATGTGCTCGA  

    1521 GTTCTTTGAA TCCATGGGAT TCAAATGCCC CCAGAGAAAA GGCGTGGCCG ACTTCTTGCA AGAAGTGACA TCAAAGAAGG  

    1601 ATCAACAGCA ATATTGGTCA AAAGAGGAAT GAGCCTTATA GGTTTATTAC ATCGAAAGAA TTTGCTGAGG CATATCAGTC  

    1681 TTTTCATGTT GGAAGGAAAC TAGGCGATGA GCTTGCTACT CCATTTGACA AGACCAAATG TCACCCTGCT GCTTTGACTA  

    1761 ACGAGAAGTA TGGTATAGGA AAGAAAGAGC TGTTGAAGGT TTGCACTGAA AGAGAACTTC TACTAATGAA GAGGAACTCG  

    1841 TTTGTTTACA TGTTCAAGTT CTCTCAGCTT ACGATAATGG CTCTTATAAC AATGACACTC TTCTTCCGTA CTGAGATGCC  

    1921 ACGAGATACT ACAGATGATG GAGGAATATA TGCTGGTGCT CTCTTTTTCG TGGTGATTAT GATTATGTTC AATGGGATGT  

    2001 CTGAGCTTGC CATGACAATT TTCAAGCTTC CCGTCTTTTA CAAGCAAAGA GACCTTCTCT TTTTCCCTTC ATGGGCTTAT  

    2081 GCAATTCCCT CATGGATCCT CAAAATCCCT GTAACACTTG TTGAAGTCGG TCTTTGGGTG ATCTTAACTT ACTACGTCAT  

    2161 TGGATTTGAT CCTAATATTA CAAGATTTTT GAAACAATTC TTGCTGCTCA TAGTTGTAAA CCAGATGGCA TCAGGATTGT  

    2241 TTAGATTCAT TGGGGCAGTA GGAAGGACCA TGGGAGTTGC AAGCACATTT GGATCATTTG CTCTTCTTTT ACAATTTGCA  

    2321 TTGGGTGGTT TCGTCCTTTC ACGAGATGAT GTGAAAAGCT GGTGGATTTG GGGTTACTGG ACTTCGCCGA TGATGTATTC  

    2401 TGTGAATTCA ATTCTTGTGA ACGAATTTGA TGGGAAAAAA TGGAATCATA TTGTGCCAGG TGGAAACGAG ACCCTTGGAA  

    2481 CTACAGTTGT GAAGTCTCGA GGTTTCTTTC CGGAGGCATA CTGGTACTGG ATTGGTGTTG GGGCACTTGT CGGATTTACA  

    2561 GTTGTGTTTA ACTTCTGCTA CAGTCTTGCA CTCGCTTATC TCAACCCATT TGATAAGCCA CAAGCAGTGC TACCAGAAGA  

    2641 CGGTGACAAT GCTGAAAATG GTGAAGTTTC ATCCCAGATA ACTAGCACAG ATGGAGGAGA TTCCATCAGT GAGGGTCAAA  

    2721 ATAATAATAA TAAGAAGGGA ATGGTTCTTC CATTTGAACC CCATTCTATC ACCTTCGATG ATGTTGTATA CTCCGTTGAC  

    2801 ATGCCTCAGG AAATGAAAGA ACAAGGTGCT GGTCAAGATA GATTGGTACT TCTAAAGGGT GTGAGTGGAG CTTTCAGACC  

    2881 AGGTGTTCTC ACGGCTTTGA TGGGTGTTAG TGGTGCTGGT AAAACAACGT TAATGGATGT TTTGGCTGGA CGAAAAACAG  

    2961 GAGGATACAT TGACGGCGAC ATCAAGATTT CTGGCTATCC CAAGAAGCAA GAAACCTTTG CTCGTATTTC TGGATACTGT  

    3041 GAGCAGAACG ACATCCATTC ACCTTATGTT ACAGTTTATG AGTCCCTGGT TTACTCAGCA TGGCTTCGTT TACCCCAAGA  

    3121 TGTTGATGAA AAAACTAGAA AGATGTTTGT TGATGAAGTT ATGGAACTTG TTGAGCTTGG ACCCTTGAGA TCAGCCTTAG  

    3201 TCGGGTTGCC AGGAGTCAAC GGTCTCTCAA CTGAGCAACG CAAAAGGTTG ACCATCGCAG TTGAATTGGT AGCAAACCCC  

    3281 TCTATCATTT TCATGGATGA ACCAACTTCA GGGCTGGACG CAAGAGCTGC TGCGATTGTT ATGAGAACGG TTAGGAACAC  

    3361 TGTCGATACT GGAAGAACCG TTGTTTGTAC TATTCATCAG CCTAGCATCG ACATTTTTGA AGCCTTTGAT GAGCTATTTC  

    3441 TAATGAAACG AGGAGGACAA GAGATATACG TTGGTCCATT GGGTCGCCAC TCTTGCCATT TGATCAAATA CTTTGAATCA  

    3521 AATCCTGGGG TAGCAAAAAT CAAGGAGGGT TACAACCCAG CAACTTGGAT GTTAGAAGTC ACAGCCTCGG CTCAAGAAAT  

    3601 GATGTTAGGC GTTGATTTCA CCGACGTGTA CAAGAACTCA GACCTGTACA GGAGGAACAA AGCATTGATT AGTGAATTAG  

    3681 GCGTCCCTCG CCCTGGTTCA AAGGACTTGC ATTTTGAAAC TCAATACTCA CAATCATTCT GGACGCAATG TATGGCTTGC  

    3761 CTATGGAAGC AACACTGGTC ATACTGGCGT AATCCAGCTT ACACCGCAGT CAGATTCATC TTCACGACAT TCATAGCACT  

    3841 AATCTTCGGG ACAATGTTCT GGGATCTTGG TACTAAAGTG AGCAAGAGCC AAGATCTTTT AAACGCCATG GGATCAATGT  

    3921 ATGCTGCTGT TCTCTTCCTT GGTGTACAAA ATGCATCATC AGTGCAACCA GTTGTAGCCG TTGAGCGTAC AGTATTTTAC  

    4001 AGAGAAAGAG CTGCTGGAAT GTACTCTGCC ATCCCCTATG CCTTTGGACA GGTTTCCATT GAAATCCCTT ACATATTTGT  

    4081 ACAATCTGTG TTTTATGGTA TCATTGTCTA TGCTATGATT GGATTCGAAT GGGATGTTGG CAAGTTCTTT TGGTACTTGT  

    4161 TCATCATGTT TTTCACCCTT TTGTACTTTA CATTCTACGG TATGATGAGT GTGGCTGTCA CACCAAATCA AAACGTGGCT  

    4241 TCAATTGTTG CTGCCTTCTT CTATGGTGTA TGGAATCTCT TCTCAGGATT CATCATTCCA CGACCTCGTA TGCCTGTATG  

    4321 GTGGAGATGG TACTACTGGG CTAACCCGGT TGCATGGACC TTGTATGGTT TGGTTGCATC ACAATTCGCA GACATCCAAA  

    4401 CAAAACTATC TGATAATGAA ACTGTGGAAC AATTCTTGAG ACGTTACTTT GGCTTTAAGC ATGATTTTCT TGGAGTTGTT  

    4481 GCAGCTATGC TCACTGCATA TGTCTTTGTG TTTGCCTTTT TACATTTGCT TTTTGCCATC AAGGCGTTCA ATTTTCCAGA  

    4561 GAAGATAAGT GAATTTAATC AACTGAAGAA CTTTGAGGAA GAAGTGGTTA CAAAATTAGT ATGTATAGGT TACTACTTTG  

    4641 AGAAAGTCTT TCTTTTCAAC TTTTTGAATA CTAGGTGTAT GTTGTTGTAA TATTCATTGG AAATCCTAAA CTTTAATTTA  

    4721 AGTTAAAAAA AAAAAA  

>Na_454_00067 (NaPDR12) 



Supplemental Figure 11. Silencing of NaHER1 gene does not affect expression of the 

ABA biosynthetic gene NaABA1 or expression of the ABA transporter NaPDR12. 

Rosette stage N. attenuata plants were treated with WOS in zone 2. Samples were 

collected at designated time points, extracted and analyzed by real-time PCR for NaABA1 

and NaPDR12 transcripts. 
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Supplemental Figure 12. NaHER1 silencing alters ABA metabolism, JA and JA-Ile 

accumulation in detached leaf. Mean (± SE, n=4) levels of ABA metabolites, JA, JA-Ile, 

and SA in detached N.attenuata leaves collected at designated time points and analyzed 

by LC-MS/MS. Metabolite levels were compared by ANOVAs, followed by Fisher‘s PLSDs 

post hoc test (* P ≤ 0.05). SE, standard error.  
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Supplemental Figure 13. NaHER1 silencing plants does not affect rosette diameter 

but delays flowering time and reduces seed capsule numbers in N. attenuata. Plants 

were maintained under continuous attack from M. sexta neonates (MS) or left untreated 

(Cont), and flower and seed capsule numbers (± SE, n=10) were counted at designated time 

points. Different letters show significant differences between samples determined by Mann-

Whitney U test (P ≤0.05). Note that the flower numbers at the day 41 and 42 were present 

with their own y-axis. 
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Supplemental Figure 14. ABA affects JA accumulation of OS-elicited plants. 

Leaves of N. attenuata (one per plant) were mechanically wounded and immediately 

treated with 20 µL of diluted OS from M. sexta (WOS) or WOS supplemented with 100 

mM ABA. Samples were collected after 4 d and analyzed by LC-MS/MS for 

phytohormone contents (± SE, n=4). Samples were compared by one-way ANOVA, 

followed by a Fisher PLSD post hoc test; different letters show significantly differences 

between samples (P ≤0.05). FM, fresh mass. 
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Supplemental Figure 15. Accumulation of individual HGL-DTGs in WT and irHER1 

plants. Mean (± SE, n=4) accumulation of total and 10 individual HGL-DTGs determined 

by HPLC and LC-MS/MS, respectively. One leaf in each of the 47-d-old WT and irHER1 

plants was treated with 20 µL diluted OS from M. sexta (WOS) and local and systemic 

samples [8-th leaf above the local WOS leaf (sys+8 in figure)] were collected after 48 h and 

analyzed by HPLC and LC-MS/MS. Asterisks represent significant difference between WT 

and irHER1 plants determined by one-way ANOVA, followed by a Fisher PLSD post hoc 

test; * P ≤ 0.05, ** P < 0.01, *** P < 0.001. SE, standard error. 
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Supplemental Figure 16. Specific primer sequences used in qPCR (SYBR) analyses. 

 

NaEF1a  forward primer: 5’-CCACACTTCCCACATTGCTGTCA-3’ 

NaEF1a  reverse primer: 5’-CGCATGTCCCTCACAGCAAAAC-3’ 

NaMYC2  forward primer: 5’-CCTCCACCGTCAAATCAAGA-3’ 

NaMYC2  reverse primer: 5’-GACTCCCCATTTTCACAGTTGCTTG-3’ 

NaMYB8  forward primer: 5’-AACCTCAAGAAACTCAGGACATACAA-3’ 

NaMYB8  reverse primer: 5’-GATGAATGTGTGACCAAATTTTCC-3’ 

NaHER1  forward primer: 5’-CCACGTGTCGCCACCTGTT-3’ 

NaHER1  reverse primer: 5’-GAAACGCAGGTGGTGGTTT-3’ 

NaABA1  forward primer: 5’-GAAGGCAGCATTTCGCGT-3’ 

NaABA1  reverse primer: 5’-CTTCAGAATTCTCAAGCTG-3’ 

NaPDR12  forward primer: 5’-ACTGAAGAACTTTGAGGAAG-3’ 

NaPDR12  reverse primer: 5’-GAATATTACAACAACATACACC-3’ 

NaPYL4  forward primer: 5’-CCATTAGCGACCACTCTTAC-3’ 

NaPYL4  reverse primer: 5’-GGAGCTTATTCTTTGGAG-3’ 

 

 


