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A EAML2 EAHL? AAGCAGAAGT GAGAGAAGCC TTTAAAGACA AAGTAACATT TGATGAAAAT
EAH EZan AAGCAGAAGT GCGAGAAGCC TTTAGGGACA AAGTATCTTT TGATGAAAAT
EAMLL EAML1I AAGCAGAAGT GOGAGAAGCC TTTAGGGACA AAGTATCTTT TGATGAAAAT
EAML? CQACACACAAC TGACCTTTIGA ATTAT: T CGAACCAAAT ACTCCTCCAT BB G -ciis csissisiii aasonsoenn sssosssen dunsessssns
EAMLL sessscescs ssssssccss sesssscess ssses EAHLL GATGTGGAGG AGCTGAAATA CTTAAAAMC ATTGAGACTT CATCCACCAT
EAML2 TTATCTOCCA AAATGGAATT CTTCAGCTTG GITTCCATAT TOCTATTICT EAML2 . ..CGGAGGAG CTGGAATACT
EAH TTATCTOCGA AAATGCAATT CTTCAGCTTG GITTCCATTIT TOCTATTOCT EaH sessesue e souseessen sesssseses ov NIOMIOMS CHGMALICE
EAMLL veeencesas « ATGCAGIT CITCAGCTTG CTTTICCATTT TCITATTICT EAMLL CAAGGACAAA GTATCITTOS ATGAAAATGA TGOGGAGGAG CTGAAATACT
EAHL2? ATCITTOCTC TTTTTGTTAA GGAAATGGAA GAACTCCAA. .......... EAML2? TAAMGTTAGT TATTAAAGAA ACTTIGAGAC TTCATCCACC GTCTCCACTT
EaN ATCTTTCCTA TTITTGITGA GGAAATGGAA GAACTCCAAT AGCCAAAGCA EaH TAAMGTTAGT CATTAAAGAA ACATTGAGAC TTCATCCACC ATCTCCTCIT
EAMLLI ATCTTTCCTA TTTTTGTTAA GGAAATGGAA CAACTCCAAT AGCCAAAGCA EAHL1 TAAMGCTAGT CATTAAAGAA ACTTTGAGAC TTCATCQOGCC GTCTCCACTT
EAML2 LAMATIGOC ACCAGETCOCA TGGAAAGTAC CAATACTAGG AAGTATGCIT EAHL2 TTGGTCOCCAA GAGAATGTAG GGAAGATACA GTTATTAACG GCTACACTAT
EAH AAMATTACC ACCAGGTCCA TGGAAAATAC CAATACTAGG AAGTATGCIT an TTGGTCOCAA GAGAATGCAG GGAAGATACG GATATAMACG GCTACACTAT
EAHLLI AAACTTGOC ACCAGGTCCA TGGAAACTAC CAATACTAGG AAGTATGCIT EAMLLI TTGGTCCCAA GAGAATGCAG GGAAGATACG GATATAAACG GCTACACTAT
EAHL? OQATATGCTTG GTGGAGAACC ACACCATATC CTTAGGGATT TAGCCAAAAA EAHL? TCCTGCOGAAG ACCAAAGTTA TGGTTAATGT TTGGGCATTG GGAAGGGATC
AN CATATGATTG GTGGAGAACC GCACCACSTC CTTAGAGATT TAGCCAAAAA 5.4 TCCTGCAAAG ACCAAAGTTA TGGTTAATGT TTGGGCATTG GGAAGAGATC
EAML1 CATATGATTG GTGGAGAACC CCACCATGTC CTTAGAGATT TAGCCAAAAA EAML1I TCCTGCAAAG ACCAAAGTTA TGGTTAATGT TTGGGCATTG GGAAGAGATC
EAML? ATATGGACCA ATTATGCACC TTCAGITIGG TGAAATTICT GOAGTIGTAG EAHL? CAAMATATTG GGATGACGCA GAAMGCTTTA AGCCAGAGAG ATTTGAGCAA
414 ATATGGACCA CTTATGCACC TTCAGTTAGG TGAAATTICT GOAGTIGCTGS Ean CAAMATATTG GGATGATGCA GAAAGCTITA AACCAGAGAG ATTTGAGCAA
EAHLL ATATGGACCA CTTATGCACC TTCAGITAGG TGAAATTICT GOAGTIGIGG EAMLI CQAATATTG GGATGATGCA GAAAGCTITA AACCAGAGAG ATITGAGCAA
EAHL2? TTACTICTAG GGAGATGGCA AAAGAAGTGC TAAAAMCTCA TGACGTAGIT EAHL2? TGCICT.. .

EAH TTACTTCTAG GGACATGGCA AAAGAAGTAC TAAAAACTCA TGACGICGIT EaN TOCICT.c e cecccccacs scacancan -
EAHL1I CTACTTICTAG GGAGATGGCA AMAGAAGTAC TAAGAACTCA TGACATCGIT EAMLLI TGCICICTGG ATITTITATGS AGAATTTIGTC GGACGCGE AAMG
EAML2? TTTGCATCTA GGOCTAAAAT TTTGGCCATG GACATTATCT GTTATAACCA EAHL2 + -....GTGGA TITITTIGGT AATAAITTIG
1.4 TTTGCATCTA GGOCTAAAAT TGTAGCCATG GACATTATCT GTTATAACCA Ean teeescenes sasscsscss =ee+.CIG0A TITITATGGT AATAATITIC
EAMLLI TTTGCATCTA GGCOCTAAAAT TGTAGCCATG GACATTATCT GTTATAACCA EAHLL GCCAGAGAGA TTTGAGCAAT GITCIGTGGA TTTTTTIGGT AATAATTTIG
EAHML2 GTCTGATATC GOCTTTAGOC CTTATGGOGA TCACTGGAGA CAMATGCGTA EAHL2 AGSTTTCTTCC CTTTGGTGET GGGAGAAGAA TATGTCOCTGG AATGTCATIT
Ean GTCOOGACATT GOCTTTAGCC CTCATGGOGA CCACTGGAGA CAAATGCGTA EAH AGTTTCTTCC CTTTGGTGGT GGAAGGAGAA TTTGTCCTGG AATGTCATIT
EAML1 GTCOGACATT GOCTTTAGCC CITATGGOGA TCACTGGAGA CAAATGCGTA EAMLL AGTTTCITCC CTTTGGTGGT GGCOGGAGAG TTTGTCOCTGG AATGTCATIT
EAML2 AAATTTGIGT CATGGAACTT CTTAATGCAA AGAATGITOS GTOSTICAGC EAML2 GGTTTAGCTA ATCTTTACIT GOCGITGGCT CAATTGCTAT ATCACTTOGA
AN AAATTTGTGT CATGGAGCTT CTCAATGCAA AGAATGTTCS GTCOCTICAGC EAN GGTTTAGCCA ATCTTTACIT GOCATTGGCT CAATTGCICT ATCACTTIGA
EAMLLI AAATTTGTGT TATGGAACTT CTCAATGCAA AGAATGITCS GTCCTTCAGC EAML1 GGTTTAGCAA ATCTTTACIT GOCATTGGCT CAATTGCTCT ATCACTITIGA
EAHL2? TCGATCAGAC GAGATGAAGT CGTTOGTCTC ATTGACACTA TOOGGTCAGA EAHL2 TTGGAAMTC COGAGOGGAA TGAAGCCAAG AGACTTGGAG TTGACTGAAT
41§ TCQATCAGAC GTGATGAAST COGTTOSTCTC ATTGACTCTA TCOOGGICAGA EAH CTGGAAMCTC CCAACOGGGA TGAAGCCAAG AGACTTGGAC TTGACCGAAT
EAHLL TCGATCAGAC GTGATGAAST CGTTOGTCTC ATTGACTCTA TOOGCICAGA EAHLLI CTGGAAGCTC CQAACCGGAA TGAAGCCAAA AGACTTGGAC TTGACCGAAT
EAML2? TTCTTCITCA GGIGAGCTAG TCAATTTTAC GCAAAGAATC ATTIGGITCS EAML2? TAGCTGGAAT AACTATTGCT AGAAAAGGTG ACCTTTACCT AAAAGCTACT
Ea® TICTTCITCA GGIGAGCTIG TTAATTTTAC GCAGAGGATC ATTTGGITIG EAH TATCTTGAAT AACTATTGCT AGAAAGGGTG ACCTTTACTT AAATGCCACT
EAMLLI TTCTTCTICT GGIGAGCTAG TTAATTTITAC GCAGAGGATC ATTTGGITIG EAMLI TATCCGGAAT AACTATTGCT AGAAMGGGTG ACCTTTACTT AAACGCOCACT
EAHL2? COGAGCTCCAT GACGTGTAGA TCAGCATTIG GGCAAGTACT CAAGGGTCAA EAML2? COCTTACCAAC CTGCTOGCGA CTAATATTIT TTAATTITAT TGTACAATCT
EAR CAAGCTCCAT GACGTGCTAGA TCAGCATITG GGCAAGTACT CAMGGGGCAA EAX CCTTATOGAC CTTCTOGGGA GTAAT TTAATGIT
EAML1 CAAGCTCCAT GACGTGTAGA TCAGCATTTG GACAAGTACT CAMGGGGCAA EAML1 CCTTATCAAC CTTCTCGAGA GTAA.
EAHL2 GACSTATTTG CCAAAMAGAT TAGAGAAGTA ATAGGGTITAG CAGAMGGCTT EAHL2 TTCICATGIT TGAGGTTTIG COGATTTGTA ATAMATGTGA GGACGCATTA
j 1.4 GACATATTTG CCAAAMAAAT CAGAGAAGTA ATAGGATTAG CAGAAGGCTT EAH PR o SHRASR RS GO ORO RS 6P S GUS AG eSS
EAML1 GACATATTTG CCAAAAAGAT CAGAGAAGCA ATAGGATTAG CAGAAGGCTT EAMLL
EAHL2 CGATGTAGCT GACATCTTCC CTTCATACAA GITICTICAT GTICTCAGIG EAML2 ATTAATTGTA CCACOOCACA ACTTCTTAGG AAAATGIGTT ATITGGCTIG
EAMLLI TGATGTAGTA GACATCTTCC CTITCGTACAA GITTICTICAT CTICTCAGIG EAMLL
EAML? GAATGAAGCA TAMACTTCIG AATGOCCACC TTAAGGTAGA TGOCATTGIT EAML2? TGCIGTIGCTG CAGTTGAACA AACTTCCTTC CTATCOCATC TATCTTCCAT
EAHLL GAATGAAGCS TAMCTTTIG AATGOCCATC TTAAGGTAGA CGOCATTGIT EAMLL
EAHL? GAGGATGTCA TTAACGAGCA CAAGAAAAAT CTTGCAATAG GGAAAACTAA EAML? TTTGCTGAAT TTCTAGCCCA TIGCAACATT CACCTGAAAG AGGATTTGGT
EAR GAGGATGTCA TQAACGAGCA CAAGAMAAMAT CTTGCAGCTG GAAAGAGTAA o .
EAML1 GAGGATGTCA TCAACGAGCA CAAGAAAMAT CTTGCAGCTG GCAAGAGTAA EMELL ..ccccecee ccccceccce soe
EAML2? TGGAGCATTA GGAGGIGAAG ATTTAATIGA TGTCCTACTA AGACTTATGA EAML2 GGCAAATTCT GTTAGITGAA ATTGITIGIG CTCATACTTIC ATGGTGCACC
EAML1 TGGOSCATTA GGAGGOGAAG ATCTAATIGA TGTCCTACTA AGACTTATGA EAMLL
EAHL? ATGATACTAG TCTTCAATIT CCCATCACCA ACGACAAAAT CAAAGCAGTT EAML? TTGCTTITCA TATTTOCCAA CAAAACATGG AAGGTGTGAT ACAACAACAA
EAHLL ATGACACAAG TCTTCAATIT CCCATCACCA ACGACAATAT CAMAGCTGIT EAMLL
EAML2 ATTCTTGACA TGITTGCTGC CGGAACAGAA ACGTCATCAA CAACAACTGT EAHL? AAATTGCTGA ACACTACTGT TCTTIGGITG TGATTTOCAC CACTGCTAAA
EAML1 ATTGTTGACA TGITTGCTGC TGGAACAGAA ACTTCATCAA CAACAACTGT EAMLL
EAML2 ATGGGCTATG GCTGAAATGA TGAAGAATCC AAGTGTATTC ACCAAAGCTC EAHL2? GAAMCTTAC GACATTATIC CCAG
N ATGGGCTATG GCTGAAATGA TGAAGAATCC AAGAGTATTC ACCAAAGCIC EAH
EAHL1 ATGGGCTATG GCTGAMATGA TGAAGAATCC AAGAGTATTC ACCAAMGCTIC ZALL
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Figure S2. Silencing NbEAH does not affect the expression of two NbEAH like genes

(A) Alignment of NbEAH and NbEAH like sequences. Primers of each gene used for RT-qPCR
analysis is labeled in red color. (B, C) Relative expression level of NbEAHL1 (B) and NbEAHL2
(C) genes in control and NbEAH-silenced N. benthamiana plants. Values are mean +SE (n=7).
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Figure S2. Full-length blots and gels of Figure 2 (D, E) in the main text.

(A) Immunoblot using anti-GFP antibody. (B) SDS-PAGE gel of protein loading. 1, Injected
leaves of control plant; 2, Injected leaves of TPS1 VIGS plant; 3, Injected leaves of EAH VIGS
plant; 4, Systemic leaves of control plant; 5, Systemic leaves of TPS1 VIGS plant; 6, Systemic
leaves of EAH VIGS plant; Con, positive control; M, protein ladder.
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Figure S3.Terpenoids emitted by N. benthamianaafter PVX infection.

Terpenes emitted by N. benthamiana after PV X infection. Values are mean relative amounts (%
of internal standard peak area) +SE (n=6). ND, not detected. Asterisks indicate significant
differences between different PV X-infected plants and control plants. (**, P< 0.01; Student’s t-
test).
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Figure S4. Mass spectra of the epi-aristolochene
(A). In vitro enzymatic reaction product of NbTPS1 by adding (E,E)-FPP as the substrate; (B).

epi-aristolochene in NIST liberary.
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Figure S5. Chemical structure and mass spectra of the capsidiol 3-acetate

(A). Chemical structure of capsidiol 3-acetate; (B). capsidiol 3-acetate in NIST liberary.
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Figure S6. In vivo enzymatic assays of NbEAH.

N. benthamiana leaf that were infiltrated with Agrobacterium containing YFP or EAH-YFP.
Relative amount of capsidiol 3-acetate in each plant was measured after two days of infiltration.
Values are mean +SE (n=6). Asterisks indicate significant differences between different plants.
(**, P<0.01; Student’s t-test).
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Figure S7. Full-length blots and gel of Figure 5 (E) in the main text.

(A, C) Immunoblot using anti-GFP antibody. (B, D) SDS-PAGE gel of protein loading. 1,
Injected leaves of control plant; 2, Injected leaves of COI1 VIGS plant; 3, Systemic leaves of
control plant; 4, Systemic leaves of COI1 VIGS plant.
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Figure S8. In vitro enzymatic assays of NbTPSL1.

Chromatogram of the products obtained by incubating (Z,Z)-FPP with recombinant proteins HIS-
SUMO or HIS-NbTPSL1.
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Figure S9. Relative expression level of PVX coat protein (CP) mRNA in different plants.

PVX RNA accumulation was measured by RT-qPCR and normalized to the level of N.

benthamiana EF 1o gene. Values are mean =SE (n=8).



Table S1. DNA primers used in this study.

Gene Sequence (5°-3%) Purpose
NbEAH-F ATGCAATTCTTCAGCTTGGTTTCC RT-gPCR
NbEAH-R GACGTGGTGCGGTTCTCCACCAA RT-gPCR
NbTPS1-F TTAAAACGAACAAAAACAATACCCTCAT RT-gPCR
NbTPS1-R CTCTTGAGCATACATTTGTGCAACC RT-gPCR
NbTPS5-F ACATTGTTCAAGCAACACATCAAGAA RT-gPCR
NbTPS5-R CATCAAGAGTTGTAACAAGAGCATT RT-gPCR
NbTPS3-F TCACCAACCCAATTACGAAAGAGA RT-gPCR
NbTPS3-R CGTTTATCATTTTCCATGTCTCCT RT-gPCR
NbTPS4-F CGGATGAATTGAAGAGGGGTGATGTT RT-gPCR
NbTPS4-R ATGTGCTGTTCTTGCAATATTCTTT RT-gPCR

NbTPS12-F CGGCAGTGAACTTGATGAGA RT-gPCR
NbTPS12-R CAACTCCAACATGTGCTGCT RT-gPCR
NbTPS38-1-F ACGCAATAGAGCGACTACCTGACTA RT-gPCR
NbTPS38-1-R TGTTTGTTATCCATGCATTTCTCA RT-gPCR
NbCOI1-F GAGTTTGGTGGTGGCTCATT RT-gPCR
NbCOI1-R CCAAGTACGTCAAGCCCAAT RT-gPCR
PVX-CP-F GCACAAGGTTTCAAGCCTGA RT-gPCR
PVX-CP-R GCATCTAGGCTGGCAAAGTC RT-gPCR
NbEAHL1-F AGACTTCATCCACCATCAAGGAC RT-gPCR
NbEAHL1-R TAAAGCTTTCCGCGTCCAGGAC RT-gPCR
NbEAHL2-F CTCTTTCTTTGCATATCCCA RT-gPCR
NbEAHL2-R AGGAGTATTTGGTTCGATGAT RT-gPCR
STRV2-TPS1-F ATAATTCTAGAGGCAACATGGTTTCAACATCTCTCCT VIGS
sTRV2-TPS1-R GTATGGATCCAAAATAAACTCCTAATGCCCAAAA VIGS
STRV2-NbEAH-F AGGTAGGATCCGACATCTTCCCTACATACAA VIGS
STRV2-NbEAH-R AGGTACTCGAGCATTTCAGCCATAGCCCATA VIGS
STRV2-COI1-F TCCGCGAATTCCTTTACTAAGAGGTTGCTATAA VIGS



STRV2-COI1-R

NbTPS1-YFP-F

NbTPS1-YFP-R

NbEAH-YFP-F

NbEAH-YFP-R

TCAGTGGATCCAATGACTCAAGGACAAGTTA

AGTCTCCTAGGAATGGCCTCAGCAGCAGTAGC

AGTCGCCCGGGAAATTTGGATGGAGTCCACAA

CGCCTCCTAGGAATGCAATTCTTCAGCTTGGT

AGTAGCCCGGGA AGATAATTCGGTCAAGTC

VIGS

localization

localization

localization

localization




