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Supplementary Figure 1. Percentage of monoterpenes in different tissues of A. villosum.
(A) Pericarp of 45-DAF fruit. (B) Seeds of 45-DAF fruit. (C) Leaf. (D) Root. (E) Creeping stem.
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Supplementary Figure 2. COG function classification of Amomum villosum unigenes



N-terminal transit peptide

AVTPS3 JVAT. .. RQUTSI YAFPM SVLPRR. . . PNl VTAVEHRGRQTFRRTLQURSCI ATSNVAP. . . . AfsTsT.. EGREEKRERR EQTRN 97
AVIPST  ...... [VSVSLSSAASATF GSRAG. . . | GGS GS RS ARAT KRRRRL PRI QCHAAEES@SLSSTTS 3 RI S TLsHAA. ADEEDHAEE! KAL&vaTsk 99
HeTPS7 ..., INSVSLSFAASATFGERGG. . . LGG. FSRPAAAI KQWRCL PRI QCHSAEQSQSP. . . . R R (ATLSHT. . ADEDDHGERI K[AL[{CQTNK 93
HCTPS8  ..ov.n.. NSLLLAPPSYFPERG. . LRRSTAAKQPPCLRLVKCETADRQSPEA. . . . A ATvespPLKVEEKEQTKKLMILJERI AE 88
M1 ... VSLFHPALAPLNLAFDRR. . . LFVLRRCATTVKQ. . RCLTL| RCAADAGKTPA. . . . ATVE. ... EEDHTATARI KILEEKVRK 90
LaBPPS NTAARS FIVAI NS NVT TDHL HKF GKKNL EF GQGYS CNNAS PVRLRPCCSEKLSTNAES@LDST. . . IN. svY. . TEEKYSTRACDI QQVKKL 104
EILMS NSAT. .. LI MHE Al BNKPI KSLSSKKSKFCFASYI PSANGLKI EPCAS| QENAQVCD@SPTVD. . AsTAKY. . AEERYSKRANE[l| lavkkm 103
AVTPS3 {1 LEaa. QUAERIR SRLHASLDGVS. . saL DO HATATLGE 3K. BNG. EVRceo@ RS LASAYEMEY 201
AVTPS1 LVEEKKGRVEE ol RGFHASFEDVS. . LaLRDNIHAS All L 8 :KACa:. EDRJasQAES. LS Y 205
HcTPS7 L VEEKKGE VGE/oll RGFYASFEDI §. . LaFKDNIHAS All L 8 Kgag. EDRAQs QAEE. LS Y 199
HcTPS8 Vi CEGK. EVEE®IR RNI HSSLEEI SSTI 1 FKDGHAS AllL [ ZKGay(jRrs DGl kNaT DOAMI S Y 197
ZmM1 VI HDDK. EVEE SR SSLHASLEDTS. . LKL KDNIHAS AL 51 :N. [§ag. RDCGKNT H Y 194
LaBPPS LEESDWFR. .. NTI YFEKKFCEK. ... ENDAYSTS(NA[[H 3E. . EARAGDETNG. | {E F 204
EILMS LVGEQI VEPI HeIIE NS VYHQL F NGNDKYYHQRD(YSTS(1G[j i 3K. GE(j. KESAGDDTK[g. L F 210
AVTPS3 LERESE L[IcERVBE Af okl KGr .. leL. .. REQUART VE EHcN. . . Gappal N3L sflscl§ 303
AVTPS1 LEKDISEEL T HERREE Tl K ... LKPGLI REQVAHNIE GAWGR. . D. . PAMDy RIToLE 308
HcTPS7 LEKDE:EL AHERREF T K LKPGLI REQVAYINIE REOR GAWQR. PTMVD RIMTOLE 302
HcTPS8 YEKDE: Ml QB IVE CT K . LK. .. LKEQAAHMNIE SIVE EACQR. . EVIWI DNGL RILTKLE 300
zZmm1 YEKDGE WA HEIVEF Ay E .. MoLT. . REKVAHYIE ESCOR. . EAATNVN RIMTELE 298
LaBPPS UATEEeTAeL ARLE TN RNELL| VDDYLRTLI RHsl EAYAT..RS..DNﬁI RIMMKESR 310
EILMS LvraezkTeL BREYspsL zR1 DD. . NDDDVLVL M RRIE RO R EEYSNERRS QI NKNG! sinearg 318
AVTPS3 LEQAS “ACE;:“TDS“RC M(i ||c1.vi Eol 413
AVTPS1 Pl :'r FiaEDs WaF e L aull NCF | pL 1yl a18
HcTPS7 Pl w'wvurroswxrwn" TNCF | 1Vl 412
HcTPS8 P i E HUS FiDAG GNcr:é Gyl 410
ZmM1 AE(AE s gE HWRE BE vy fivi CF @ol ao0s
LaBPPS AE {2 NREIVL F P| | MNAMLFVLI H WE:ET L] 1apl 420
EILMS ATl iG6LEf | vsOQVNAFT el L) 1GHl  a28
AVTPS3 KR TGN kuu al iE:LENGY TPAM/IL HAL EaGaD. ETGEALKSESsYvA] TRsTG TKGUTEE 522
AVTPSL KRAQAEL mHA Tl oaYL pcAw ST s GAL| 1S TAYENGND. L TRDDL DK S TP ANIVHPS cll L ZRKVPEA 527
HcTPS7 KRADAEL mu‘r Tl I¥1 pcaw X s cac i 1sTavcvekD. LTKE DL okesTYps] varXc GRKVPEA 521
HcTPS8 KRs[JADL He v ku ] NN L o w X S apal BT NAYCVANN. L TKGDLERFSEYPA] ARHY S :RGVSEG 519
ZmM1 KKSLGD kun Qi KA KENVENGL VS AGP1 | 1§ HAYCVAND. LTGEALKI FPs\JHE] TRSSS] LE GKGVSEE 517
LaBPPS RKFJADL TV KGR L E VAW SAHLI TGYVEFLTSNPI EREAS QsLE NIHN] | R ENGASTE 530
EILMS RKSsMANL (s nvsx Tl el NNAW ] SAPVMIS HE YFLVANP] DNEAVQSL YENJHN] VRC GTGGDTE 538

AVTPS3 ke vTELVRKYTRE L MIGF Lsw. ofpVEE VL kNVAI Ni BET] Tksal 1 BFEi @ . . 596
AVTPS1 IXE HI NQVNEAK*«LL NRVA. TSSEEEYFLNVAI NI Plzsh ) . GTRkaul AL EEvarF. . 600
HcTPS7 IXUE HI KQUIVE AKIRVL NGNRVA. ASS F EE YF QNVAI NL PAl . GTakavvellLl GEva. . . 593
HcTPS8 IXCE QUKEL | RGNURCMIGDRAA. ASSFEE M KTVAVDI Al Tvravnsie (G .. 591
Zmm1 JXARETREL NRKC\REL MASLSW. DSPLEEYI MNI QVNI BT L ETKsal 1 LARLERI @ . . 590
LaBPPS En:vvxuunsvk ERFK. ECPETPSEVRI CADLGj VE DRI til FEEIV. .. 602
EILMS DQQTY! RTVI YE T[JKKMYE E RVAADE L F GKDF VRS AVDL Gl MKDRI sE[LFEHE S VDM 614

Supplementary Figure 3. Protein alignment of AvTPS1 and AvTPS3 with Hedychium coronarium TPS7
(AHJ57305.1), TPS8 (AGY49283.1), Zingiber montanum monoterpene synthase (AHI46572.1) and Lavandula
angustifolia bornyl diphosphate synthase (AJW68082.1) and Erythranthe lewisii limonene/myrcene synthase
(AHI50308.2) . The predicted transit peptides of AvTPS1 and AvTPS3 were showed with red frame. The
conserved domains RRX8W, RXR, DDXXD and NSE/DTE were showed with black frame.
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Supplementary Figure 4. The analysis of optimum pH and metal ion in AvTPS1 and AvTPS3.
(A) pH analysis of AVTPS1. (B) pH analysis of AvTPS3. (C) Metal ion analysis of AvTPS1 and AvTPS3.
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Supplementary Figure 5. The GC-MS chromatogram of the monoterpene products generated by AvTPSI
protein after dephosphorylation. The compounds of peaks: 1, a-pinene. 2, B-pinene. 3. geraniol.



AvBPPS LTST Q 80
LaBPPS LNS V' E 88
SoBPPS LATP E 80
LdBPPS SSSC D 110
AvBPPS | L[3C. CCVAE| DHECCL[eVAY SRLHAS....LDGVSSCLE H. RDEK[c. NJEV 184
LaBPPS LE[d. . SDVF DDUICRL{LSY NT1Y......FEKKFCEKE & KNEE[e. DEA 187
SoBPPS LK3K. NEP VI E[8] HOIAKYL(EL S DF GVI YN. . EHKCFHNNE VEKI Y KNEK[I DIIKA 185
LdBPPS LE[JELTEPI E[]] DDJICNMEVS Y! KSMNYDDRVKKYNS KDS KNV Y KNNK[E. QJEA 217
AvBPPS RCEDCI REL{§S L YLEKE[3I LI§KERNV DKI§KGFMNEEGSGS. . . . . LQYRECV. Pl ELCNGADDAI JPL LLIFELAL DYQIL IeDMVYK 289
LaBPPS RLGDET Nel [§E M FLATE[CET(RELERL NI [(SCKKLDDERNELLI NDDY(§RTLI REES) Py ELYA. TRSOMIPI NLIFLEYCL DF[JI eATHQ 296
SoBPPS SLACCTKleMECL FLLR! CTHELERE KCOSCKKLDEGGNE. . . | DENSLLVI REES) Ps SYA. RRPOMIPLI FLELSLNFLI | BATHQ 291
LdBPPS SLAECTRL{iCL FNLMVE[TAETIRE QLKE SFALKKLEDCTKHGI LVDENASLSVF 3L P aYE. KRSNRISVVLALLISVDF[II eATYQ 326
RXR DDXXD

AvBPPS SALRELYSELSGLGLL

EKLPFIRD NYL CFAYETDS VR([ LEMUIKLSFFALFIMNVHEE 399

A
LaBPPS EFLKC KESRL AIARAIANY INYLUNRENLFPPCYGY LENAIRI CYNAI DUNI NEL 406
SoBPPS LKDL S RL CF P34843V S FFUAVENF EPHCHGY P CLCYVGVHIYI SDA 401
LdBPPS | KHI ECTRLAZ{IANY INFLETVSVLREPCYGY CNCFLAI DIFI NEM. 436

AvBPPS RVMIEKGL DI VPDIIKRI VGNCCKS FHHGCI ETLE[RILENGYVSVTTPMVLLHALCAGCDL. . TGEALKSFSSYYAI TRSTGNL FLRYP» 507
LaBPPS EVLIICHGLLI | COIIRKF VADLCV. YYTGY LEVAVWI SAHLI LGYNFFLTSNP. | EKEASCSLSNYHNI | RNSANVLIIEAND L 515
SoBPPS DI LSEHGF F CLCY[§RKSVVDLVE YHSGYT]| L NI AKI JVASPAIL | SPTYFTFANASHCTAVI DSLYCYHDI LCLAGI | L8 511
LdBPPS DVL{IECEFVI | PHIRKNVADLCTS YYNKY I NNACIFI STPLI LSATYFVVTNP. | EEEVVCNFYKNPDVVRYSANI L{APLL) 545
AvBPPS Cl KGVTE[dALRKENTELMRKYQRELIGFLSVDSPVEEYLKNVAI NI PR T FAILF) MVVDRETKSCI I SHFL[II Q 595
LaBPPS JAVE INGAS TIJELREYVKHLLREVW KETUGERFKESPFTPSFMRI CADLGRM Ci cHC. | RNLCNVEDRI CS[HI Fl341 V 602
SoBPPS Wl 3 TNASE[FELVEHVKFLI REAGKDMITAI AAGYPFPDGNVAGAANI GV, gvis CF(c. VCHSKTYEHI AGELF[I4YA 598
LdBPPS JAl E S GAS RIFELREHVKF M VEALKKI [KELLSNASFPCFFLRNAADL QA C| CFLS. VNPHHHKEDVST{§FF{34L . 631

Supplementary Figure 6. Protein alignment of AvBPPS with bornyl diphosphate synthases from Lavandula
angustifolia (LaBPPS, ATW68082), Salvia officinalis (SoBPPS, AF051900) and Lippia dulcis (LABPPS,
ATY48638). The conserved domains RRXsW, RXR, DDXXD and NSE/DTE were showed with frame.



