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Table S1 Bisabolene synthases from different organisms.

:\IDo. Protein Accession No. Organism Reference
1 Agl AAC24192.1 Abies grandis [46]
2 PmeTPS3 — Pseudotsuga menziesii [47]
3 ZoTpsl BAI67934.1 Zingiber officinale [48]
4 GbTPS2 AlU94290.1 Ginkgo biloba [49]
5 SaBS AIV42941.1 Santalum album [50]
6 AtTPS12 NP_193064.2 Arabidopsis thaliana [51]
7 AtTPS13 AEE83260.1 Arabidopsis thaliana [51]
8 HaTPS12-K7 AME16497.1 Helianthus annuus [52]
9 HaTPS12-K11 AME16498.1 Helianthus annuus [52]
10 | NvIDS1 A0A386JV86.1 Nezara viridula [53]
11 | SaTPS2 AZM65215.1 Santalum album [54]
12 | SaTPS3 AZM65216.1 Santalum album [54]
13 | PVvTPSO3 — Panicum virgatum L. [55]
14 | PVTPS17 — Panicum virgatum L. [55]
15 | PvTPS83 — Panicum virgatum L. [55]
16 | PVvTPS20 — Panicum virgatum L. [55]
17 | BbS WP_035857999 | Cryptosporangium arvum [21]
18 | PcSTS-08 BCX55502.1 Phanerochaete chrysosporium | [22]
19 | CcTPS2 WGM49142.1 Colguhounia coccinea [11]
20 | TpslA — Antrodia cinnamomea [3]
37 | Tps2A — Antrodia cinnamomea [3]




Table S2 Strains and plasmids.

Strainsor  Characteristics Derived  Source
plasmids from
Strains
JCR27 ChrXII-2A:: Hng-PTEFl-CaSQ; ChrXI-3A:: PGALl-ERGS, [23] [23]
PGAL;L()-tHMGl, PGAL7-ERG12; ChrX-3A:: PGALl-ERGl3,
PGAL;L()-tHMGl; ChrXII-4A:: PGAL1-|D|1, PGALlo-ERGlO,
PeaL-MVD1
LSc5 pPGALL1-Actpsb, free replicating plasmid [20] [20]
JCR29 GAL1A:: PGALl-ERGlo, PGAL]_()-ERG13; 911bA:: PeaL1- JCR27 This study
tHMGL, PeaL10-ERG12; LPP1A:: PeaL1-ERGS, PeaL10-
MVD1; LEU2A:: Pgar1-1DI1, PeaL10-ERG20
LSc90 URA3A:: Actps5-ePTS1 JCR29 This study
LSc99 URA3A:: Actps5-ePTS1; 308aA:: PeaLi-tHMG1-ePTS1,  JCR29 This study
PcaL1o-Actps5-ePTS1
LSc100 URA3A:: Actps5-ePTS1; 308aA:: PeaLi-tHMG1-ePTS1,  JCR29 This study
PGALlo-ActpSS-ePTSL yp|062WA PcaL1-tHMG1-
ePTSl, PGALlo-ACtpS5-EPT51
LSc101 pex11A:: PgaLi-pex1l LSc99 This study
LSc102 Vps1A:: PeaLi-vpsll LSc99 This study
LSc103 pex30A, pex31A, pex32A LSc99 This study
LSc104 Atg36A LSc99 This study
LSc105 pex11A:: PgarL1-pex11; vpslA:: Peari-vpsll LSc99 This study
LSc106 pex11A:: PgarL1-pex11; pex30A, pex31A, pex32A LSc99 This study
LSc107 pex11A:: PeaLi-pex1l; Atg36A LSc99 This study
LSc108 Vps1A:: PeaLi-vpsll; pex30A, pex31A, pex32A LSc99 This study
LSc109 Vps1A:: PeaL1-vpsll; Atg36A LSc99 This study
LSc110 pex30A, pex31A, pex32A; Atg36A LSc99 This study
LSc111 pex11A:: PeaLi-pex1l; vpslA:: PeaLi-vpsll; Atg36A LSc99 This study
LScl12 pex11A:: PgarL1-pex11; pex30A, pex31A, pex32A; Atg36A  LSc99 This study
LSc113 VPS1A:: PeaLi-vpsll; pex30A, pex31A, pex32A; Atg36A LSc99 This study
LScl14 pex11A:: PgaLi-pex1l; vpslA:: Pgari-vpsll; pex30A, LSc99 This study
pex31A, pex32A; Atg36A
LSc123 rox1A:: PeaL1o-Actpsb, PeaLi-tHMGL, PgaL7-ERG20 LSc102, This study
LScl115 rox1A:: PeaL1o-Actpsb, PeaLi-tHMGL, PgaL7-ERG20 LSc104, This study
LSc125 rox1A:: PeaL1o-Actpsb, PeaLi-tHMGL, PgaL7-ERG20 LSc105, This study
LSc128 rox1A:: PeaL1o-Actpsb, PeaLi-tHMG1, PgaL7-ERG20 LSc107  This study




LSc130 rox1A:: PeaLio-Actps5, Peari-tHMG1, Pea7-ERG20 LSc109  This study
LSc124 rox1A:: PgaLio-Actps5, Pgari-tHMG1, Pga7-ERG20; LScl02  This study
exglA:: Pcario-Actpsb, Peari-tHMGL; dpplA:: PeaLio-
Actpsb, PeaLi-tHMG1
LSc116 rox1A:: Pgar10-Actps5, Peari-tHMGL, Pga7-ERG20; LScl04  This study
exglA:: Pgario-Actpsb, Peari-tHMGL; dpplA:: PeaLio-
Actps5, PeaLi-tHMG1
LSc127 rox1A:: PgarLi0-Actps5, PearLi-tHMGL, Pga7-ERG20; LScl105  This study
exglA:: Pgario-Actpsb, Peari-tHMGL; dpplA:: PeaLio-
Actps5, PeaLi-tHMG1
LSc129 rox1A:: PgarL10-Actps5, PearLi-tHMGL, Pga7-ERG20; LScl107  This study
exglA:: Pgario-Actpsb, Peari-tHMGL; dpplA:: PeaLio-
Actps5, PeaL1-tHMG1
LSc131 rox1A:: PgarL10-Actps5, Peari-tHMGL, Pga7-ERG20; LScl109  This study
exglA:: Pgario-Actpsb, Peari-tHMGL; dpplA:: PeaLio-
Actps5, PeaLi-tHMG1
LSc133 TRP1A:: PgaL1o-AcCtps5; PeaL1-tHMG1 LScl24  This study
LSc126 TRP1A:: PgaL1o-AcCtps5; PeaLi-tHMG1 LScl16  This study
LSc135 TRP1A:: PgaL1o-AcCtps5; PeaL1-tHMG1 LScl127  This study
LSc136 TRP1A:: PgaL1o-AcCtps5; PeaLi-tHMG1 LSc129  This study
LSc137 TRP1A:: PgaL1o-AcCtps5; PeaLi-tHMG1 LScl131  This study
LSc149 ACO1A LScl137  This study
LSc150 ADHI1A LScl137  This study
LSc152 MLS1A LScl137  This study
LSc153 1309aA:: PgarL10-ALD2, PgaL1-ALD6 LSc137  This study
LSc154 1414aA:: PearL10-ACS1, PgaL1-ACS2 LSc137 This study
LSc155 1041aA:: PeaL1o-YIACLL, PeaLi- YIACL2, Pgar7- CTP1 LScl137  This study
LSc156 CIT2A LSc137  This study
LSc172 ACOI1A, MLS1A LScl137  This study
LSc164 ACO1A, ADHIA, MLS1A LSc137  This study
LSc165 1414aA:: PeaL10-ACS1, PearL1-ACS2 LSc153  This study
LSc166 1041aA:: PeaL1o-YIACLL, PeaLi- YIACL2, Pgar7- CTP1 LScl165  This study
LSc173 ACOI1A, MLS1A LScl165  This study
LScl74 PrxT1-ERG9 LScl166  This study
LSc175 GALS80A:: PTRpl-TRP]., PH|53-H|S3, PURA3-URA3, PLEUQ' LSc174 This study
LEU2
Escherichia Used for routine cloning Purchase Gibco BRL
coli DH5a
Plasmids
pRS462 Routine cloning and expressing vector, 2  origin, AmpR, this lab
URA
pPEASY- Routing cloning vector TransGen
Blunt
pCas Expressing Cas9 and gRNA vector for genome editing [56]




SgRNA
KIURA3
pLJJ39

pLJ1J28
pL1J42
pLJ1J148
pLJJ30
pLJJ150
pLJJ151
pLJJ105

pLJJ106

pLJJ107

pLJJ115

pLJJ108

pLiJj147
pLJJ149
pLJJ161

pLJJ163
pLJJ162

pLJ1J164
pLJJ123
pLJJ125
pLJJ126
pL1J117
pLJJ118
pLJJ119
pLJJ120
pLJJ190
pLJJ191
pLJJ189
pLJJ192
pLJJ193
pLJ1J194
pLJJ195
pLJJ34

pLJJ132

contain the sequences of tRNA and gRNA scaffold
contain the truncated URA3

PRS426, PgaL10-Actpsd, Pcari-tHMG1, Pga7-ERG20,
URA, AmpR

pCas, gRNA_rox1, AmpR

PRS426, PcaL10-ACtpsd, PeaLi-tHMG1, URA, AmpR
PRS426, PcaL10-ACtpsd, PeaLi-tHMG1, URA, AmpR
pCas, gRNA_exgl, gRNA_dppl, AmpR

PRS426, PcaL10-ACtpsd, PeaLi-tHMG1, URA, AmpR
pCas, gRNA_trpl, AmpR

pRS426, PcaL10- ERGlO-EPTSl, PcaL1- ERG13-
ePTS1, URA, AmpR

pRS426, PcaL1o- ERGS-GPTS]., PcaL1- ERG12-
ePTS1, URA, AmpR

pRS426, PcaL1o- tHMGl-GPTSl, PeaL1- |D|1-ePT81,
URA, AmpR

pRS426, PcaL10- MVDl-ePTSl, PcaL1- ERG20-
ePTS1, URA, AmpR

pCas, QgRNA 911b, gRNA GAL1l, gRNA_Lppl,
gRNA_LEU2, AmpR

pRS426, PcaL10- ACtpSS-ePTSI, URA, AmpR

pCas, gRNA_URA3, AmpR

pRS426, PcaL1o- ACtpS5-EPTSl, PcaL10- tHMG1-
ePTS1, URA, AmpR

pCas, gRNA 308a, AmpR

pRS426, PcaL1o- ACtpS5-EPTSl, PcaL10- tHMG1-
ePTS1, URA, AmpR

pCas, gRNA_ ypl062w, AmpR

pRS426, Pear2- pex1l, TRP1, TRP, AmpR

Blunt, PcaL1o- VpS]., URA, AmpR

pCas, gRNA_ 511b, AmpR

Blunt, LB- pex30- RB, URA, AmpR

Blunt, LB- pex31- RB, URA, AmpR

Blunt, LB- pex32- RB, URA, AmpR

pCas, gRNA_pex30, gRNA_pex31, gRNA_pex32, AmpR
Blunt, LB- ACO1- RB, URA, AmpR

pCas, gRNA_ACO1, AmpR

Blunt, LB- ACO1- RB, TRP, AmpR

Blunt, LB- MLS1- RB, URA, AmpR

pCas, gRNA_MLS1, AmpR

Blunt, LB- CIT2 -RB, URA, AmpR

pCas, gRNA_CIT2, AmpR

pRS426, pHXT1- ERG9Y

pRS426, URA3, TRP1, HIS3, LEU2, AmpR, URA3

PRS462

[56]
[56]
This study

[20]

This study
This study
[20]

This study
This study
This study

This study

This study

This study

This study

This study
This study
This study

This study
This study

This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
[20]

This study




pLJJ134

pCas, gRNA_GAL80, AmpR

This study

Table S3 Primers.

Primer name  Primer sequence 5°-3’

pPent1-5-F AGCTGGAGCTCTAGTAGTTTAAACAGTCATGTAGCCGCCTAGCGAG
CCTGGGT

pPentl-5-R TGGGACGCTCGAAGGCTTTAATTTGCGATGTGCTGTCTGAACAGAA
TAAATGCGTTCT

pLJJ39-1-F GCAAATTAAAGCCTTCGAGCGTCCCA

pLJJ39-1-R ACAGGCCCCTTTTCCTTTGTCG

pLJJ39-2-F CGACAAAGGAAAAGGGGCCTGTTTACTCGAGAGCTCTACAAG

pLJJ39-2-R AATTTTTGAAAATTCAATATAAATGGCTGCTGATCCAACTGTTACTT

pLJJ39-3-F TTATATTGAATTTTCAAAAATTCTTA

pLJJ39-3-R TATAGTTTTTTCTCCTTGACGT

pLJJ39-4-F AACGTCAAGGAGAAAAAACTATAATGGCTTCAGAAAAAGAAATTA

pLJJ39-4-R TTTCAAGAAGGATAGTAAGCTGGCAAACTATTTGCTTCTCTTGTAAA
CTTTGTTCAAG

pLJJ39-5-F TTTGCCAGCTTACTATCCTTCTTGA

pLJJ39-5-R TTTTGAGGGAATATTCAACTGTTT

pLJJ39-6-F AAAACAGTTGAATATTCCCTCAAAAATGGTTTTAACCAATAAAACA

pLJJ39-6-R AATCATAAATCATAAGAAATTCGCTTAGGATTTAATGCAGGTGACGG

pLJJ39-7-F GCGAATTTCTTATGATTTATGATT

pLJJ39-7-R CCGGTAGAGGTGTGGTCAATAAGAGC

pLJJ39-8-F CTCTTATTGACCACACCTCTACCGGATCTTAATAGACGAATGGACCG
CTCAA

pLJJ39-8-R ATGATATCGACAAAGGAAAAGGGGCCTGTTCAACCTCTGACCAAGA
CGGTTTCTTC

pPentl-4-F TAGCCTAGTTTCTCGTTTAAACAACAGTTGCGCAGCCTGAATGGCG
AATGGCGCGACG

pPent1-8-R CGTCGCGCCATTCGCCATTCAGGCTGCGCAACTGTTGTTTAAACGA
GAAACTAGGCTA

pPent2-2-F CAAAAGCTGGAGCTCTAGTAGTTTAAACTAATAGTACGTAATGTAGG
AAGCCTGCTTC

pPent2-2-R TTTGGGACGCTCGAAGGCTTTAATTTGCTTGACACCACGGATTGGTT
CTCCGAGGGAA

pLJJ42-1-F TCGACAAAGGAAAAGGGGCCTGTTTAGGATTTAATGCAGGTGACG
GACCC

pLJJ42-1-R GTAAGAATTTTTGAAAATTCAATATAAATGGTTTTAACCAATAAAAC

AGTC



pLJI42-2-F ACGTCAAGGAGAAAAAACTATAATGGCTGCTGATCCAACTGTTACT

pLJJ42-2-R TATCGATTTCAATTCAATTCAATTTACTCGAGAGCTCTACAAGTTTGC

pLJI42-3-F ATTGAATTGAATTGAAATCGATAGA

pLJJ42-3-R AACGAACGCAGAATTTTCGAGTTATTAA

pPent2-4-F GTTTAATAACTCGAAAATTCTGCGTTCGTTTGGTTGGTTACTTCTTG
AACCATACATT

pPent2-4-R CCATTCGCCATTCAGGCTGCGCAACTGTTGTTTAAACTTGTAACACC
AGATAATCCAA

pLJJ148-1-F CTGGAGCTCTAGTAGTTTAAACTTTTATTGTTTCCTGTTGTTTTTCT

pLJJ148-1-R GGACGCTCGAAGGCTTTAATTTGCGAGGATCCCGGATGAGGAATTA
CA

pLJJ148-2-F AACTCGAAAATTCTGCGTTCGTTGTGACTGCTTCCTCCAGGGTGAC
ATC

pLJJ148-2-R GCAACTGTTGTTTAAACTTTGTCGATCGGTTGTATATTTT

pLJJ150-1-F AACAAAAGCTGGAGCTCTAGTAGTTTAAACCTCTATTCTGAAAACG
GAAG

pLJJ150-1-R GACGCTCGAAGGCTTTAATTTGCCCAAAACATCCTCCTTAGGTTGAT
TAC

pLJJ150-2-F AATAACTCGAAAATTCTGCGTTCGTTGAAAATGTTGGTGATGCGCTT
AGA

pLJJ150-2-R TGCGCAACTGTTGTTTAAACGTTTAAACCTTTCAAGAATTCCACATG
TTA

pLJJ151-1-F GGTCTCGGATCGGACAGGTGAACTTTTGGATGTTTTAGAGCTAGAA
ATAGCAAGTTA

pLJJ151-1-R GGTCTCTTGCGCAAGCCCGGAATCGAACC

pLJJ151-2-F GGTCTCACGCATTTTTTTGGATCCATCTAAAGTCATTTCA

pLJJ151-2-R GGTCTCAAAACCTTTTTCGATGATGTAGTTTCTGG

pLJJ105-1-F CTGGAGCTCTAGTAGTTTAAACGACTAAATCTCATTCAGAAGAAG

pLJJ105-1-R TCGCTCTTATTGACCACACCTCTACCGGTTTTCCAGAAGGTAAAACA
A

pLJJ105-2-R TTGGGTAGAGGTAGAAGATCTAAATTGTGAGCGAATTTCTTATGATT
TATGATTTT

pLJJ105-3-F TCACAATTTAGATCTTCTACCTCTACCCAATATCTTTTCAATGACAAT
AGAGGAAG

pLJJ105-3-R AAAGTAAGAATTTTTGAAAATTCAATATAAATGTCTCAGAACGTTTA
CATTGTATCG

pLJJ105-4-F ACTTTAACGTCAAGGAGAAAAAACTATAATGAAACTCTCAACTAAA
CTTTGTTGGT

pLJJ105-4-R CAATTTAGATCTTCTACCTCTACCCAATTTTTTAACATCGTAAGATCT
TCTAAAT

pLJJ105-5-F TTGGGTAGAGGTAGAAGATCTAAATTGTAAACAGGCCCCTTTTCCTT
TGTCGATAT

pLJJ105-6-F GACGACTCGAAGGCTTTAATTTGCAGTATACTTCTTTTTTTTACTTTG

TTC



pLJJ105-6-R CAGGCTGCGCAACTGTTGTTTAAACTCCAAATCCACATTATTTGGCG
CA

pLJJ106-1-F CAAAAGCTGGAGCTCTAGTAGTTTAAACATCTGTTGCAAAAATAGG
CCTG

pLJJ106-1-R GCTCTTATTGACCACACCTCTACCGGTTATATATACATTTATATTTATG
C

pLJJ106-2-F TCACAATTTAGATCTTCTACCTCTACCCAATTTATCAAGATAAGTTTC
CGGATC

pLJJ106-2-R TAAGAATTTTTGAAAATTCAATATAAATGTCAGAGTTGAGAGCCTTC
AGTG

pLJJ106-3-F CTTTAACGTCAAGGAGAAAAAACTATAATGTCATTACCGTTCTTAAC
TTCTGCACC

pLJJ106-3-R CAATTTAGATCTTCTACCTCTACCCAATGAAGTCCATGGTAAATTCGT
GTTT

pLJJ106-4-F GGACGCTCGAAGGCTTTAATTTGCAGAAGTAAATGAAAAATGAAAT
AGCA

pLJJ106-4-R CATTCAGGCTGCGCAACTGTTGTTTAAACCCAACAATATGGGTACG
AGAGA

pLJJ107-1-F GAACAAAAGCTGGAGCTCTAGTAGTTTAAACCTAAGTCTTCTAAGC
TCTTTTCATAGT

pLJJ107-1-R AGGTCGCTCTTATTGACCACACCTCTACCGGTAACACTTACAGAGTC
CTATCAGGA

pLJJ107-2-F TGGGTCCGTCACCTGCATTAAATCCTTGGGTAGAGGTAGAAGATCTA
AATTGTG

pLJJ107-2-R AAGAATTTTTGAAAATTCAATATAAATGGTTTTAACCAATAAAACAG

pLJJ107-3-F TTAACGTCAAGGAGAAAAAACTATAATGACTGCCGACAACAATAGT
ATG

pLJJ107-3-R CAATTTAGATCTTCTACCTCTACCCAATAGCATTCTATGAATTTGCCT
GTCA

pLJJ107-4-F GGACGCTCGAAGGCTTTAATTTGCCCTTGGTAGAATATGACGAGTTT
C

pLJJ107-4-R CCATTCAGGCTGCGCAACTGTTGTTTAAACGGAATAACAGAGTTAA
TTTTG

pLJJ115-1-F AAAAGCTGGAGCTCTAGTAGTTTAAACATTTCTCAACAAGTAATTG
GTT

pLJJ115-1-R GGTCGCTCTTATTGACCACACCTCTACCGGTTCCTTTCTCTTACCAA
AGTAAATAC

pLJJ115-2-F TTACAATTTAGATCTTCTACCTCTACCCAATTCCTTTGGTAGACCAGT
CTTTGCG

pLJJ115-2-R GAATTTTTGAAAATTCAATATAAATGACCGTTTACACAGCATCCGTT
ACCG

pLJJ115-3-F TTTAACGTCAAGGAGAAAAAACTATAATGGCTTCAGAAAAAGAAAT
TAGG

pL1J115-3-R

CAATTTAGATCTTCTACCTCTACCCAATTTGCTTCTCTTGTAAACTTT



GTTCAAGAA

pLJJ115-4-F GGGACGCTCGAAGGCTTTAATTTGCAACGAATTCCCTACATTGAAG
GTTC

pLJJ115-4-R GCTGCGCAACTGTTGTTTAAACTAGTACTGAAGAGGAGGTCGACTA

pLJJ108-1-F GGTCTCGGATCGTAATATTGTCTTGTTTCCCGTTTTAGAGCTAGAAAT
AGCA

pLJJ108-1-R GGTCTCTTGCGCAAGCCCGGAATCGAACC

pLJJ108-2-F GGTCTCACGCACCTTGCCAATGAGTTCTACAGTTTTAGAGCTAGAA
ATAGCAAGTTAA

pLJJ108-2-R GGTCTCTATCCAAAAAAATGCGCAAGCCCGGAATCGAAC

pLJJ108-3-F GGTCTCAGGATCCATCTAAAGTCATTTC

pLJJ108-3-R GGTCTCTTTGCGATCATTTATCTTTCACTGCGGAG

pLJJ108-4-F GGTCTCAGCAACTTCTTGTATTGCGTGGTTTTAGAGCTAGAAATAGC
AAGTTAAAATA

pLJJ108-4-R GGTCTCTAATCTGCGCAAGCCCGGAATCGAACC

pLJJ108-5-F GGTCTCGGATTCTTTGCACTTCTGGAAGTTTTAGAGCTAGAAATAGC

pLJJ108-5-R GGTCTCAAAACAAAAAAATGCGCAAGCCCGGAATCGAACCG

pLJJ147-1-F GCTGGAGCTCTAGTAGTTTAAACACGCAGATAATTCCAGGTATT

pLJJ147-1-R TAAAACTGAAAGTTCCAAAGAGAACTTCGTTTCCTGCAGGTTTTT

pLJJ147-2-F CGTCAAGGAGAAAAAACTATAATGGCTGCTGATCCAACTGTTACT

pLJJ147-2-R TTACAATTTAGATCTTCTACCTCTACCCAACTCGAGAGCTCTACAAG
TTTGCATCAAT

pLJJ147-3-F TTGGGTAGAGGTAGAAGATCTAAATTGTAAATTGAATTGAATTGAAA
TCGATAGATC

pLJJ147-3-R AACGAACGCAGAATTTTCGAGTTATTAAA

pLJJ147-4-F TAACTCGAAAATTCTGCGTTCGTTGATAATGCATGTATACTAAACTC
AC

pLJJ147-4-R AGGCTGCGCAACTGTTGTTTAAACCGTTTAAGGGCAAATGTACTCT
CGC

pLJJ161-1-F GCTGGAGCTCTAGTAGTTTAAACGTTATATTTCAGAAAAATTATTCA
A

pLJJ161-1-R ACGCTCGAAGGCTTTAATTTGCTTAGATAAAAAGAAAAAAATTCGA
A

pLJJ161-2-F GCAAATTAAAGCCTTCGAGCGT

pLJJ161-2-R TTGGGTAGAGGTAGAAGATCTAAATTGTAAACAGGCCCCTTTTCCTT
TGTCGAT

pLJJ161-3-F ACAATTTAGATCTTCTACCTCTACCCAAGGATTTAATGCAGGTGACG
GACCCATCTTT

pLJJ161-3-R GTATTACTGAAAGTTCCAAAGAGAAATGGTTTTAACCAATAAAACA
GTCA

pLJJ161-4-F ACGTCAAGGAGAAAAAACTATAATGGCTGCTGATCCAACTGTTACT

pLJJ161-4-R ACAATTTAGATCTTCTACCTCTACCCAACTCGAGAGCTCTACAAGTT

pLJJ161-5-F

TGCATCAATGGAA
TTGGGTAGAGGTAGAAGATCTAAATTGTAAATTGAATTGAATTGAAA



TCGATAGA

pLJJ161-5-R AACGAACGCAGAATTTTCGAGTTATTAAAC

pLJJ161-6-F GTTTAATAACTCGAAAATTCTGCGTTCGTTATTACTTGTCTTCTTTGC
TACATATT

pLJJ161-6-R CCATTCAGGCTGCGCAACTGTTGTTTAAACTAGAACGAGTACAACA
CCCGATCCTCT

pLJJ162-1-F AAGCTGGAGCTCTAGTAGTTTAAACACCTAACAGTTACAAATTGC

pLJJ162-1-R GACGCTCGAAGGCTTTAATTTGCGCCCTTACGTGAGGGGCAGTGTC

pLJJ162-2-F ATAACTCGAAAATTCTGCGTTCGTTCACCGACCATGTGGGCAAATTC
GT

pLJJ162-2-R CAGGCTGCGCAACTGTTGTTTAAACTTCTTCAAGTTAGATTCAGAA
GAG

pLJJ149-1-F GGTCTCGGATCGCAGACATTACGAATGCACAGTTTTAGAGCTAGAA
ATAGCAAGTT

pLJJ149-1-R GGTCTCTTGCGCAAGCCCGGAATCGAACC

pLJJ163-1-F GGTCTCGGATCCACTTGTCAAACAGAATATAGTTTTAGAGCTAGAA
ATAGCA

pLJJ164-1-F GGTCTCGGATCAAGCAACCAGCACGTCGCCGGTTTTAGAGCTAGAA
ATAGCA

pLJJ123-1-F GCTGGAGCTCTAGTAGTTTAAACAGTTTGCCATCGTGCAAATATAAG

pLJJ123-1-R TTTTGCTGCTTTTACCGTCGCGTTTCCTCACATATTTGTCTTCACCCT

pLJJ123-2-F AAACGCGACGGTAAAAGCAGCAAAA

pLJJ123-2-R TATGAAAGAATTATTTTTTTTATTA

pLJJ123-3-F TAATAAAAAAAATAATTCCTTTCTCATAATGGTCTGTGATACACTGGT
ATATC

pLJJ123-3-R ATCTATCGATTTCAATTCAATTCAATCTATGTAGCTTTCCACATGTCTT

pLJJ123-4-F TAACTCGAAAATTCTGCGTTCGTTCTCTATTCTGAAAACGGAAGAG
GAGTAG

pLJJ123-4-R TGGTGTTTATGCAAAGAAACCACT

pLJJ123-5-F AGTGGTTTCTTTGCATAAACACCAATATAATCACTAAATAAAGTAGA
TTTT

pLJJ123-5-R CAGGCTGCGCAACTGTTGTTTAAACCTGTGAAAGGATCGGACCCAT
AA

pLJJ125-1-F CTGGAATTGCCCTTGTTTAAACTTTGCACATAAAGGGTGCCTTCAAC

pLJJ125-1-R GAAATCTGTACCAACCGTATAGGTGAAAGA

pLJJ125-2-F TTCACCTATACGGTTGGTACAGATTTCTTATATTGAATTTTCAAAAAT
TCTT

pLJJ125-2-R TAATAGTAGAAATTAAATGCTCATCCATTATAGTTTTTTCTCCTTGAC
GTTA

pLJJ125-3-F ATAATGGATGAGCATTTAATTTCTACTATTAACA

pLJJ125-3-R CTAAACAGAGGAGACGATTTGACTAGCGC

pLJJ125-4-F ATAACTCGAAAATTCTGCGTTCGTTCATTACGTCGTTTGCTTCAATTT

pLJJ125-4-R

TCTTCG
AGCTACCAAGGCTGTTTCTGAGCAAAGTTTAAAC



pLJJ126-1-F GGTCTCGGATCCAGTGTATGCCAGTCAGCCAGTTTTAGAGCTAGAA
ATAGCA

pLJJ117-1-F GTTTAAACCGTTGACCGTTAAAGTGTATTTATCTAAATCC

pLJJ117-1-R TGAAAATCAGTTTTTACACTCCGGAGG

pLJJ117-2-F GATCCTCCGGAGTGTAAAAACTGATTTTCATGCTCGCTCCCGTTTTT
ACCTTTAC

pLJJ117-2-R GTTTAAACAACAAGGCCGGTAAGCCATTCAGACAA

pLJJ118-1-F GTTTAAACTCCGGCTGCCAGAGCGAACAATATTAA

pLJJ118-1-R ACTATCAAATAAAGGGAAACCAAGGCTTG

pLJJ118-2-F CAAGCCTTGGTTTCCCTTTATTTGATAGTTGAGTGCATGCCCCATATG
GACAACA

pLJJ118-2-R GTTTAAACCATTCAAATACACTTTAAGGCCAGAGT

pLJJ119-1-F GTTTAAACTGTGTGTATTCTTTTTGAGTGCCATCC

pLJJ119-1-R GCAGTTTAGAGGCTTAAAGCAATACTATTCTTTCCTTGAAATTAGCA
AAATGATGTCC

pLJJ119-2-F GAATAGTATTGCTTTAAGCCTCTAAACTGC

pLJJ119-2-R GTTTAAACGCAAAATACATTGCTAAATATGAGGAG

pLJJ120-1-F GGTCTCGGATCTTGCAGAGACGCTGCAACCGGTTTTAGAGCTAGAA
ATAGCA

pLJJ120-1-R GGTCTCTTGCGCAAGCCCGGAATCGAACC

pLJJ120-2-F GGTCTCACGCACAGCGCCGCTGGCTTGGCATGTTTTAGAGCTAGAA
ATAGCA

pLJJ120-2-R GGTCTCTATCCAAAAAAATGCGCAAGCCCGGAATCGAACCG

pLJJ120-3-F GGTCTCAGGATCCATCTAAAGTCATTTCAAC

pLJJ120-3-R GGTCTCTCCATGATCATTTATCTTTCACTGCGGAGAAG

pLJJ120-4-F GGTCTCAATGGTTAGGCATTATAAGCGGTTTTAGAGCTAGAAATAGC
A

pLJJ120-4-R GGTCTCAAAACAAAAAAATGCGCAAGCCCGGAATCGAACCGG

pLJJ190-1-F ATCGATTTTGGGTTTATTTTTGATATTGTC

pLJJ190-1-R TAATGGTAGTATTTATTACCTTCGTTCTACTA

pLJJ190-2-F TAGTAGAACGAAGGTAATAAATACTACCATTAATGGTTCAAATATGG
TTCTGCCTT

pLJJ190-2-R AAGCCAAATTACAAGTAAAGATTAGTAAAG

pLJJ191-1-F GGTCTCGGATCCATGGTCAAGATATTCAGAGGTTTTAGAGCTAGAA
ATAGCA

pLJJ189-1-F CAATACCAGTCCGGATCAACTGG

pLJJ189-1-R GGCTTTTTGAGTTTCTGGAATAGACATTG

pLJJ189-2-F CAATGTCTATTCCAGAAACTCAAAAAGCCAACGACATTACTATATAT
ATAATAT

pLJJ189-2-R CTGCTGAAGCTACCATGTCTACAGTTCCTGATGCGGTATTTTCTCCTT
ACGCA

pLJJ189-3-F AACTGTAGACATGGTAGCTTCAGCAG

pLJJ189-3-R TCAACTCCAGTCCATAAATGGGGTTAT

pLJJ192-1-F

CCGTGTAAAACCATGAGGCTTCTTC



pLJJ192-1-R TCTTAATTCTTTTATGTGCTTTTACTACTTTG

pLJJ192-2-F AAGTAGTAAAAGCACATAAAAGAATTAAGATTGTGTCCACTAAGGC
GACGCC

pLJJ192-2-R TTATACATTTCCTGACTGTTGTTAACAAT

pLJJ193-1-F GGTCTCGGATCGGGGTTAATTAATAGGTCAAGTTTTAGAGCTAGAA
ATAGCA

pLJJ194-1-F TGGCAAGAAACCAAACTACGGCATA

pLJJ194-1-R TCGCTAAATCTCTCTTTTAGAGTCTTTTC

pLJJ194-2-F ACTCTAAAAGAGAGATTTAGCGATTGGTCAAAAACATTGAAAGCAA
ACT

pLJJ194-2-R TCCCAAAAGGCGGACCATTGAGC

pLJJ195-1-F GGTCTCGGATCCATTCAAAAGGACCTGCCCAGTTTTAGAGCTAGAA
ATAGCA

pLJJ198-1-F AAAAGCTGGAGCTCTAGTAGTTTAAACAACTTATGCAGATGTGACC
ATAACCCTGG

pLJJ198-1-R GGACGCTCGAAGGCTTTAATTTGCGATCCTAAACTGCGTCATAGTAA
GTT

pLJJ198-2-F TATCGACAAAGGAAAAGGGGCCTGTTTAGTTGTCCAAAGAGAGATT
TATGTGAAC

pLJJ198-2-R AAGAATTTTTGAAAATTCAATATAAATGCCTACCTTGTATACTGATAT
CGAA

pLJJ198-3-F TAACGTCAAGGAGAAAAAACTATAATGACTAAGCTACACTTTGACA
CTGCTGAAC

pLJJ198-3-R CTATCGATTTCAATTCAATTCAATTTACAACTTAATTCTGACAGCTTT
TACTT

P199-1-F GGTCTCGGATCCCTGTGGTGACTACGTATCCGTTTTAGAGCTAGAAA
TAGCA

pLJJ200-1-F CAAAAGCTGGAGCTCTAGTAGTTTAAACGTATATTTTATTGAGTCCT
TCTTACA

pLJJ200-1-R TTTTGGGACGCTCGAAGGCTTTAATTTGCCGGATAATTTGAGCAATG
ATAGT

pLJJ200-2-F GATATCGACAAAGGAAAAGGGGCCTGTTTACAACTTGACCGAATCA
ATTAGATGTCT

pLJJ200-2-R TAAGAATTTTTGAAAATTCAATATAAATGTCGCCCTCTGCCGTACAA
TC

pLJJ200-3-F ACTTTAACGTCAAGGAGAAAAAACTATAATGACAATCAAGGAACAT
AAAGTAGTTTAT

pLJJ200-3-R ATCTATCGATTTCAATTCAATTCAATTTATTTCTTTTTTTGAGAGAAA

pLJJ200-4-F ATAACTCGAAAATTCTGCGTTCGTTTTTTTAAGACGCATCTCCAAAA
AAGAAAAAG

pLJJ200-4-R CCATTCAGGCTGCGCAACTGTTGTTTAAACAATCACCTCTCTCGAA
AGTCAAAGGT

pLJJ201-1-F GGTCTCGGATCGCGCCACAGTTTCAAGGGTCGTTTTAGAGCTAGAA

ATAGCA



pLJJ196-1-F AGCTGGAGCTCTAGTAGTTTAAACATATTGACCAGTAGTCATATTAC
TGGCA

pLJJ196-1-R TTGGGACGCTCGAAGGCTTTAATTTGCAGGATATTAATTTTAGGGTC
TC

pLJJ196-2-F TCGACAAAGGAAAAGGGGCCTGTCTATGATCGAGTCTTGGCCTTGG
AAACG

pLJJ196-2-R AGTAAGAATTTTTGAAAATTCAATATAAATGTCTGCCAACGAGAACA
TCTCC

pLJJ196-3-F TAACGTCAAGGAGAAAAAACTATAATGTCAGCGAAATCCATTCACG
AGGCCGA

pLJJ196-3-R ATTTTCAAGAAGGATAGTAAGCTGGCAAATTAAACTCCGAGAGGAG
TGGAAG

pLJJ196-4-F AACAGTTGAATATTCCCTCAAAAATGTCCAGTAAAGCTACCAAAAG
TG

pLJJ196-4-R TAAAAATCATAAATCATAAGAAATTCGCTCAGGCTAGCATAACTAAG
ACCTT

pLJJ196-5-F TTATTGACCACACCTCTACCGGTAGTAAATTATCACTGTTTTCATCTA
GA

pLJJ196-5-R CCATTCAGGCTGCGCAACTGTTGTTTAAACCAATACCAGAGATGAC
TGGCCAAC

pLJJ197-1-F GGTCTCGGATCTTATGTGCGTATTGCTTTCAGTTTTAGAGCTAGAAA
TAGCA

pLJJ132-1-F CAATTTGGCACCTGCATACCCCATT

pLJJ132-1-R TATATATATAGTAATGTCGTTAGATCTCTTGTTGTAGTCCATGACGGG
AGT

pLJJ132-2-F ATCTAACGACATTACTATATATATA

pLJJ132-2-R CATAAAAAAATATAGAGTGTACTAGCCTGATGCGGTATTTTCTCCTTA
CG

pLJJ132-3-F CGTAAGGAGAAAATACCGCATCAGGCTAGTACACTCTATATTTTTTT
ATG

pLJJ132-3-R GAACATTAGGCACGGTTGAGACCGAAGATCTATCTGTGCGGTATTTC
ACACCGCATAG

pLJJ132-4-F TCTTCGGTCTCAACCGTGCCTAATGTTC

pLJJ132-4-R CCTGATGCGGTATTTTCTCCTTAC

pLJJ132-5-F GTAAGGAGAAAATACCGCATCAGGAACTGTGGGAATACTCAGGTAT
CGTAA

pLJJ132-5-R ATTAGGAATCATAGTTTCATGATT

pLJJ132-6-F AATCATGAAACTATGATTCCTAATCCCAGTGCAGCGAACGTTATAAA
AAC

pLJJ132-6-R GGCCAGTGAATTCGAGCTCGGTACCCGGGAAAATATGACCCCCAAT
ATGAGAAATTAA

pLJJ134-1-F GGTCTCGGATCTCAAGCCGAATCCATTTATAGTTTTAGAGCTAGAAA

TAGCAAGTTAA
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Fig. S2 Plasmid map for expressing M2 module
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Fig. S4 Plasmid map for expressing M4 module
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Fig. S6 Plasmid map for expressing M6 module
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Fig. S8 Plasmid map for expressing M8 module
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10,568 bp

pLIJ161b
9480 bp

Fig. S10 Plasmid map for expressing M10 module



pLIIL6L
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Fig. S12 Plasmid map for expressing M12 module
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Fig. S13 Plasmid map for expressing M13 module
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Fig. S14

Amino acids alignment of AcPS5 reported bisabolene synthases. The

conserved motifs are marked respectively.
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Fig. S15 Phylogenetic analysis of ACTPS5 and bisabolene synthases from other
species. The proteins used were shown in Additional file 1: Table. S1. The branch
lengths and bootstrap values are presented at the nodes in black and blue,

respectively.
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Fig. S16 Time course profiles of Cell growth. Error bars represent standard deviations

from three independent experiments.



