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Supplementary Tables
Table S1 Plasmids used in this study.

	Plasmids
	Description
	Source

	CRISPR-Cas9
	Single plasmid containing Cas9 expression module, sgRNA expression module and homology arm donor module
	Lab stock

	pINA1312
	Integrative plasmid carrying with hp4d promoter and xpr2 terminator and URA3 expression module
	Lab stock

	pINA1269
	Integrative plasmid carrying with hp4d promoter and xpr2 terminator and LEU2 expression module
	Lab stock

	pINA1312-L+S
	pINA1312 carrying with SsLPPS-tsynth7t-PFBAin-SsSCS fragment
	This study

	pINA1312-S-GGG-L
	pINA1312 carrying with SsSCS-GGG-SsLPPS-fragment
	This study

	pCRISPR-D069-PFBAin-SsSL
	pCRISPR-Cas9 carrying with PFBAin-SsSL-xpr2t fragment and homology arms of D069 locus
	This study

	pINA1269-tPaGGPPS
	pINA269 carrying with tPaGGPPS fragment
	This study

	pINA1269-tPaGGPPS-SsSL
	pINA269 carrying with tPaGGPPS-tsynth7t-PFBAin-SsSL fragment
	This study

	pCRISPR-D069-PTEFin-SsSL
	pCRISPR-Cas9 carrying with PTEFin-SsSL-xpr2t fragment and homology arms of D069 locus
	This study

	pCRISPR-D17-ERG19
	pCRISPR-Cas9 carrying with PTEFin-ERG19-xpr2t fragment and homology arms of D17 locus
	This study

	pCRISPR-D17-ERG13
	pCRISPR-Cas9 carrying with PTEFin-ERG13-xpr2t fragment and homology arms of D17 locus
	This study

	pCRISPR-D17-ERG12
	pCRISPR-Cas9 carrying with PTEFin-ERG12-xpr2t fragment and homology arms of D17 locus
	This study

	pCRISPR-D17-ERG8
	pCRISPR-Cas9 carrying with PTEFin-ERG8-xpr2t fragment and homology arms of D17 locus
	This study

	pCRISPR-D17-ERG19-ERG13
	pCRISPR-Cas9 carrying with PFBAin-ERG19- tsynth7t-PTEFin-ERG13-xpr2t fragment and homology arms of D17 locus
	This study

	pCRISPR-E153-ERG12-ERG8
	pCRISPR-Cas9 carrying with PFBAin-ERG12- tsynth7t-PTEFin-ERG8-xpr2t fragment and homology arms of E153 locus
	This study

	pCRISPR-EXG2-TGL4
	pCRISPR-Cas9 carrying with PTEFin-TGL4-xpr2t fragment and homology arms of EXG2 locus
	This study

	pCRISPR-EXG2-FAA1
	pCRISPR-Cas9 carrying with PTEFin-FAA1-xpr2t fragment and homology arms of EXG2 locus
	This study

	pCRISPR-EXG2-POX2
	pCRISPR-Cas9 carrying with PTEFin-POX2-xpr2t fragment and homology arms of EXG2 locus
	This study

	pCRISPR-EXG2-MFE1
	pCRISPR-Cas9 carrying with PTEFin-MFE1-xpr2t fragment and homology arms of EXG2 locus
	This study

	pCRISPR-EXG2-POT1
	pCRISPR-Cas9 carrying with PTEFin-POT1-xpr2t fragment and homology arms of EXG2 locus
	This study

	pCRISPR-EXG2-CAT2
	pCRISPR-Cas9 carrying with PTEFin-CAT2-xpr2t fragment and homology arms of EXG2 locus
	This study

	pCRISPR-dDGA1
	pCRISPR-Cas9 carrying with homology arms of DGA1 locus
	This study

	pCRISPR-dDGA2
	pCRISPR-Cas9 carrying with homology arms of DGA2 locus
	This study

	pCRISPR-AXP-SsSL
	pCRISPR-Cas9 carrying with PTEFin-SsSL-xpr2t fragment and homology arms of AXP locus
	This study

	pCRISPR-F262-SsSL
	pCRISPR-Cas9 carrying with PTEFin-SsSL-xpr2t fragment and homology arms of F262 locus
	This study
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Table S2 Primers used in this study.

	No
	Names
	Sequences (5’-3’)

	1
	hp4d-LPPS-F
	ccacatcacacatacaaccacacacatccacgtgatgacctccgtcaacctgtctcgag

	
	LPPS-Tsynth7-R1
	tcctttgaaaaaatttatttctagacagttatatattagacgacgggtcggaacaggac

	
	LPPS-Tsynth7-R2
	gggcccgggatcctttgaaaaaatttatttctagacagttatata

	
	LPPS-Tsynth7-R3
	ttgttcctctatagtactgcgtacactggggcccgggatcctttgaaaaaatttatttc

	
	Tsynth7-FBAin-F
	aattttttcaaaggatcccgggccccagtgtacgcagtactatagaggaacaattgccc

	
	SCS-FBAin-R
	tcacaccgacgttgaaggccagagacatggagagctgggttagtttgtgtagagagtgt

	
	FBAin-SCS-F
	cacacactctctacacaaactaacccagctctccatgtctctggccttcaacgtcggtg

	
	xpr2t-SCS-R
	caacgtggggacaggccatggaggtaccttagaacacgaaggacttcatgtcctcctta

	2
	hp4d-SCS-F
	ccacatcacacatacaaccacacacatccacgtgatgtctctggccttcaacgtcggtg

	
	SCS-linker-LPPS-R
	gacaggttgacggaggtaccaccaccgaacacgaaggacttcatgtcctccttagactg

	
	SCS-linker-LPPS-F
	aaggaggacatgaagtccttcgtgttcggtggtggtacctccgtcaacctgtctcgagc

	
	tXPR2-LPPS-R
	gaccggcaacgtggggacaggccatggaggtaccttagacgacgggtcggaacaggacc

	3
	uHAD069-FBAin-F
	ccagtgacttgactatcaacactagtcagtgtacgcagtactatagaggaacaattgcc

	
	SCS-FBAin-R
	tcacaccgacgttgaaggccagagacatggagagctgggttagtttgtgtagagagtgt

	
	FBAin-SCS-F
	cacacactctctacacaaactaacccagctctccatgtctctggccttcaacgtcggtg

	
	dHAD069-xpr2t-R1
	catagcagccctatttacaacaatatctggtcaaatttcagtttcgttacataaatcgt

	
	dHAD069-xpr2t-R2
	ttgttgcagacagcatagcagccctatttacaacaatatctggtcaaatttcagtttcg

	4
	hp4d-tPaGGPPS-F
	acacaccacatcacacatacaaccacacacatccacgtgatgctgtccaccggcctgtc

	
	xpr2t-tPaGGPPS-R
	ccggcaacgtggggacaggccatggaggtacctcagactcgcagcagctccaaaagaag

	5
	hp4d-tPaGGPPS-F
	acacaccacatcacacatacaaccacacacatccacgtgatgctgtccaccggcctgtc

	
	tPaGGPPS-Tsynth7-R1
	cctttgaaaaaatttatttctagacagttatatatcagactcgcagcagctccaaaaga

	
	tPaGGPPS-Tsynth7-R2
	gggcccgggatcctttgaaaaaatttatttctagacagttatata

	
	tPaGGPPS-Tsynth7-R3
	ttgttcctctatagtactgcgtacactggggcccgggatcctttgaaaaaatttatttc

	
	Tsynth7-FBAin-F
	aattttttcaaaggatcccgggccccagtgtacgcagtactatagaggaacaattgccc

	
	SCS-FBAin-R
	tcacaccgacgttgaaggccagagacatggagagctgggttagtttgtgtagagagtgt

	
	FBAin-SCS-F
	cacacactctctacacaaactaacccagctctccatgtctctggccttcaacgtcggtg

	
	tXPR2-LPPS-R
	gaccggcaacgtggggacaggccatggaggtaccttagacgacgggtcggaacaggacc

	6
	uHAD069-TEFin-F
	ccacacaccatctctccagtgacttgactatcaacactagtagagaccgggttggcggc

	
	SCS-TEFin-R
	agggggtcacaccgacgttgaaggccagagactgcggttagtactgcaaaaagtgctgg

	
	TEFin-SCS-F
	catccgaccagcactttttgcagtactaaccgcagtctctggccttcaacgtcggtgtg

	
	dHAD069-tXPR2-R1
	catagcagccctatttacaacaatatctggtcaaatttcagtttcgttacataaatcgt

	
	dHAD069-tXPR2-R2
	ttgttgcagacagcatagcagccctatttacaacaatatctggtcaaatttcagtttcg

	7
	uHAD17-TEFin-F
	aaacatgtttttcctgtccaagctagtcttctatcactagtagagaccgggttggcggc

	
	ERG19-TEFin-R
	cggagcggtggtggaggcctggtggatctgcggttagtactgcaaaaagtgctggtcgg

	
	TEFin-ERG19-F
	acgtcatccgaccagcactttttgcagtactaaccgcagatccaccaggcctccaccacfragment and homology arms of exg2 locus

	
	dHAD17-xpr2t-R1
	atataggtgactatttacaacaatatctggtcaaatttcagtttcgttacataaatcgt

	
	dHAD17-xpr2t-R2
	actgcttccgtaatataggtgactatttacaacaatatctggtcaaatttcagtttcgt

	8
	ERG13-TEFin-R
	gctttgattccaacgttctggggttgcgactgcggttagtactgcaaaaagtgctggtc

	
	TEFin-ERG13-F
	tcatccgaccagcactttttgcagtactaaccgcagtcgcaaccccagaacgttggaat

	9
	ERG12-TEFin-R
	actttgcctggcgccgaaatgatgtagtcctgcggttagtactgcaaaaagtgctggtc

	
	TEFin-ERG12-F
	tcatccgaccagcactttttgcagtactaaccgcaggactacatcatttcggcgccagg

	10
	ERG8-TEFin-R
	agggcctttcccggagccgaataggtggtctgcggttagtactgcaaaaagtgctggtc

	
	TEFin-ERG8-F
	acgtcatccgaccagcactttttgcagtactaaccgcagaccacctattcggctccggg

	11
	uHAD17-FBAin-F
	tgtccaagctagtcttctatcactagtcagtgtacgcagtactatagaggaacaattgc

	
	ERG19-FBAin-R
	gagcggtggtggaggcctggtggatcatggagagctgggttagtttgtgtagagagtgt

	
	FBAin-ERG19-F
	acacacactctctacacaaactaacccagctctccatgatccaccaggcctccaccacc

	
	ERG19-Tsynth7-R1
	aaaaaatttatttctagacagttatatactacttgctgttcttcagagaaccatcctcg

	
	ERG19-Tsynth7-R2
	gggcccgggatcctttgaaaaaatttatttctagacagttatata

	
	ERG19-Tsynth7-R3
	acacaaatgcgccgccaacccggtctctgggcccgggatcctttgaaaaaatttatttc

	
	Tsynth7-TEFin-F
	ctagaaataaattttttcaaaggatcccgggcccagagaccgggttggcggcgcatttg

	
	ERG13-TEFin-R
	gctttgattccaacgttctggggttgcgactgcggttagtactgcaaaaagtgctggtc

	
	TEFin-ERG13-F
	cgaccagcactttttgcagtactaaccgcagtcgcaaccccagaacgttggaatcaaag

	
	dHAD17-xpr2t-R1
	atataggtgactatttacaacaatatctggtcaaatttcagtttcgttacataaatcgt

	
	dHAD17-xpr2t-R2
	actgcttccgtaatataggtgactatttacaacaatatctggtcaaatttcagtttcgt

	12
	uHAE153-FBAin-F
	caaacgcactctcaacaacaactagtcagtgtacgcagtactatagaggaacaattgcc

	
	ERG12-FBAin-R
	tgcctggcgccgaaatgatgtagtccatggagagctgggttagtttgtgtagagagtgt

	
	FBAin-ERG12-F
	cacacactctctacacaaactaacccagctctccatggactacatcatttcggcgccag

	
	ERG13-Tsynth7-R1
	tcctttgaaaaaatttatttctagacagttatatactaatgggtccagggaccgatgtt

	
	ERG13-Tsynth7-R2
	gggcccgggatcctttgaaaaaatttatttctagacagttatata

	
	ERG13-Tsynth7-R3
	gggacacaaatgcgccgccaacccggtctctgggcccgggatcctttgaaaaaatttat

	
	Tsynth7-TEFin-F
	ctagaaataaattttttcaaaggatcccgggcccagagaccgggttggcggcgcatttg

	
	ERG8-TEFin-R
	gcctttcccggagccgaataggtggtctgcggttagtactgcaaaaagtgctggtcgga

	
	TEFin-ERG8-F
	catccgaccagcactttttgcagtactaaccgcagaccacctattcggctccgggaaag

	
	dHAE153-xpr2t-R1
	acattttcccctatttacaacaatatctggtcaaatttcagtttcgttacataaatcgt

	
	dHAE153-xpr2t-R2
	gcgtatctagatcaagcacattttcccctatttacaacaatatctggtcaaatttcagt

	13
	uHAEXG2-TEFin-F
	tctctcttcctcctcacacaacaccaccacactcgactagtagagaccgggttggcggc

	
	TGL4-TEFin-R
	gtgcttgcttcggaaactctggaggtgaactgcggttagtactgcaaaaagtgctggtc

	
	TEFin-TGL4-F
	tccgaccagcactttttgcagtactaaccgcagttcacctccagagtttccgaagcaag

	
	dHAEXG2-xpr2t-R1
	tcgtgtctcgctatttacaacaatatctggtcaaatttcagtttcgttacataaatcgt

	
	dHAEXG2-xpr2t-R2
	ttgacactcatgctggacactcgtgtctcgctatttacaacaatatctggtcaaatttc

	14
	FAA1-TEFin-R
	gctttgaggaaattgtgtatccgacctgcggttagtactgcaaaaagtgctggtcggat

	
	TEFin-FAA1-F
	tccgaccagcactttttgcagtactaaccgcaggtcggatacacaatttcctcaaagcc

	15
	POX2-TEFin-R
	atttcaatggtgccagtgttgttggggttctgcggttagtactgcaaaaagtgctggtc

	
	TEFin-POX2-F
	catccgaccagcactttttgcagtactaaccgcagaaccccaacaacactggcaccatt

	16
	MFE1-TEFin-R
	cctttccgtcgtatcttagttctccagactgcggttagtactgcaaaaagtgctggtcg

	
	TEFin-MFE1-F
	accagcactttttgcagtactaaccgcagtctggagaactaagatacgacggaaaggtc

	17
	POT1-TEFin-R
	gctgggtggcgaggttgttaagtcggtcctgcggttagtactgcaaaaagtgctggtcg

	
	TEFin-POT1-F
	tcatccgaccagcactttttgcagtactaaccgcaggaccgacttaacaacctcgccac

	18
	CAT2-TEFin-R
	cggggagagcgttggaacgggtggcagactgcggttagtactgcaaaaagtgctggtcg

	
	TEFin-CAT2-F
	cacgtcatccgaccagcactttttgcagtactaaccgcagtctgccacccgttccaacg

	19
	uHADGA1-F
	cttttttttctgtacagacgcgtccgcggatgctgcgggcggatcctggtgcat

	
	uHADGA1-R
	cctaacccaggcagttttccactagtagcttttgttttgtgtgacttgtctgttgcct

	
	dHADGA1-F
	acaagtcacacaaaacaaaagctactagtggaaaactgcctgggttaggcaaatagct

	
	dHADGA1-R
	tctagagttgtgtcaacttttgcaactggggtctgatggcctggagcgagtttctgag

	20
	uHADGA2-F
	tttttcttttttttctgtacagacgcgtccgcggatgtacggcgaaggagcgataatcg

	
	uHADGA2-R
	gctactgatgagtgttatgactagtaggtggtgttggtaaatatagcttaactgttatc

	
	dHADGA2-F
	aagctatatttaccaacaccacctactagtcataacactcatcagtagcctttacagtg

	
	dHADGA2-R
	agagttgtgtcaacttttgcaactgggcgcattagaagtaattagcctgaggaggggtt

	21
	uHAAXP-TEFin-F
	ctcaccagaggcaatgactgaggaccaggtcgaaactagtagagaccgggttggcggcg

	
	SCS-TEFin-R
	gggtcacaccgacgttgaaggccagagactgcggttagtactgcaaaaagtgctggtcg

	
	TEFin-SCS-F
	gtcatccgaccagcactttttgcagtactaaccgcagtctctggccttcaacgtcggtg

	
	dHAAXP-xpr2t-R1
	aaccacttttctatttacaacaatatctggtcaaatttcagtttcgttacataaatcgt

	
	dHAAXP-xpr2t-R2
	tgttttctggtacaaccacttttctatttacaacaatatctggtcaaatttcagtttcg

	22
	uHAF262-TEFin-F
	gatatatatagaacggctttgggacggtttagatcaactagtagagaccgggttggcgg

	
	SCS-TEFin-R
	gggtcacaccgacgttgaaggccagagactgcggttagtactgcaaaaagtgctggtcg

	
	TEFin-SCS-F
	gtcatccgaccagcactttttgcagtactaaccgcagtctctggccttcaacgtcggtg

	
	dHAF262-xpr2t-R1
	actcgtgggcctatttacaacaatatctggtcaaatttcagtttcgttacataaatcgt

	
	dHAF262-xpr2t-R2
	gactacgtaccggtattcgtactgtagactcgtgggcctatttacaacaatatctggtc



Table S3 Genes sequences of codon-optimized SsLPPS, SsSCS, XdGGPPS, SaGGPPS and tPaGGPPS.

	Genes
	Sequence

	SsLPPS
	atgacctccgtcaacctgtctcgagcccccgctgctatcattcgacgacgactgcagctgcagcctgagttccacgccgagtgctcgtggctgaagtcctcttctaagcacgccccctttactctgtcctgccagatccgacctaagcagctgtcgcagattgccgagctccgagtgacgtccctggacgcctctcaggcctccgagaaggacatctccctggtgcagaccccccacaaggttgaggtgaacgagaagatcgaggagtctattgagtacgtgcagaacctcctgatgacctctggtgacggtcgaatctccgtgtccccctacgacaccgccgtgatcgctctgattaaggacctgaagggacgagatgccccccagtttcctagctgcctggagtggattgcccaccaccagctggctgacggatcctggggagatgagttcttctgcatctacgatcgaatcctgaacaccctggcttgtgtggttgccctcaagtcctggaacctgcagtctgatatcattgagaagggcgtgacctacatcaaggagaacgtccacaagctgaagggcgccaacgttgagcaccgaactgccggcttcgagctggtggtgcctacctttatgcagatggccactgatctgggaatccagggtctcccttacgaccaccccctgatcaaggagattgccgacaccaagaagcagcgactcaaggagatccctaaggacctggtctaccagatgcccaccaacctgctctactccctggagggcctgggagacctcgagtgggagcgactgctgaagctccagtccggcaacggctctttcctgacctctcccagctccaccgccgccgtgctcatgcacaccaaggacgagaagtgcctgaagtacatcgagaacgccctgaagaactgtgacggtggcgccccccatacctaccccgtcgacatcttctcgcgactttgggccatcgaccgactgcagcggctgggcatctcccgatttttccagcacgagattaagtacttcctggatcacatcgagtcggtctgggaggagaccggagttttctcgggccgatacaccaagttttctgacatcgatgacacctccatgggtgtccgactgcttaagatgcatggctacgacgtggaccctaacgtgctgaagcactttaagcagcaggacggtaaattctcctgctacatcggccagtccgtcgagtccgcctcccccatgtataacctttaccgagctgcccagctgcgattccccggcgaggaagtctttgaggaggccactaagtttgctttcaacttcctgcaggagatgctggtcaaggaccgactgcaggagcgatgggtcatttccgaccacctcttcgacgagattaagctcggccttaagatgccctggtacgctaccctcccacgagtggaggctgcttactacctggaccactacgccggttcgggcgatgtgtggatcggaaagtccttctaccggatgcccgagatttcgaacgatacctacaaggagctcgccatcctggacttcaaccgatgccagacccagcaccagctggagtggatccacatgcaggagtggtacgaccgatgttctctctctgagtttggtatttctaagcgagagctgctgcgaagctacttcctcgctgccgctaccattttcgagcccgagcgaactcaggagcgactcctgctcgctaagacccgaatcctgtctaagatgattacctcctttgtcaacatttccggaaccaccctgtccctcgactacaacttcaacggtcttgacgagatcatctcctctgccaacgaggaccagggcctagccggcacccttctcgccaccttccaccagctgctcgacggctttgacatctacaccctccaccagctgaagcacgtttggtcccagtggtttatgaaggtgcagcagggcgagggctccggcggtgaggacgccgtcctgctcgccaacaccctgaacatctgtgccggtctgaacgaggacgtcctgtcgaacaacgagtacaccgccctctccactctgaccaacaagatctgcaaccgactcgctcagattcaggacaacaagattctgcaggtcgtcgacggatccatcaaggacaaggagctggagcaggacatgcaggctctcgtgaagctcgtcctgcaggagaacggtggagctgttgaccgaaacattcgacacaccttcctctccgttttcaagaccttctactacgacgcctaccacgatgatgagaccaccgacctccacatttttaaggtcctgttccgacccgtcgtctaa

	SsSCS
	atgtctctggccttcaacgtcggtgtgacccccttctccggtcagcgagtcggttctcgaaaggagaagttccctgtccagggtttccccgtcaccacccccaaccgatctcgactgatcgtcaactgttctctgactaccatcgatttcatggctaagatgaaggagaacttcaagcgagaggacgacaagttccccaccaccaccacccttcgatccgaggacattccctctaacctgtgcattattgacaccctgcagcgactgggcgtcgaccagttcttccagtacgagatcaacaccatcctcgataacaccttccgactgtggcaggagaagcacaaggtcatctacggtaacgtcaccacccacgccatggccttccgactgctgcgagtcaagggttacgaggtgtcctccgaggagctcgccccctacggaaaccaggaggccgtgtcccagcagacaaacgacctgcccatgatcatcgagctgtaccgagctgctaacgagcgaatctacgaggaggagcgatctctggagaagatcctggcttggaccaccatcttccttaacaagcaggtccaggacaactccatccccgataagaagctccacaagctcgttgagttttacctccgaaactacaagggaatcaccatccgactcggtgcccgacgaaacctcgagctgtacgacatgacctactaccaggccctgaagtccaccaaccgattctccaacctctgtaacgaggactttctggttttcgccaagcaggacttcgacatccacgaggcccagaaccagaagggcctccagcagcttcagcgatggtacgctgactgccgactggacaccctgaacttcggtcgagatgtcgtgattatcgccaactacctcgcctccctgattatcggtgaccacgccttcgactacgtccgactggccttcgctaagacctctgtcctggtgaccattatggacgacttcttcgactgtcacggttcctcccaggagtgcgacaagatcattgagctggtgaaggagtggaaggagaaccccgacgccgagtacggctctgaggagctggagatcctcttcatggccctctacaacaccgtcaacgagctggctgagcgagcccgagtggagcagggtcgatctgtgaaggagttcctggtgaagctctgggtcgagatcctgtccgccttcaagattgagctggacacctggtctaacggcacccagcagtccttcgacgagtacatctcgtcctcttggctgtccaacggctcccgactgactggactgctgaccatgcagttcgtgggtgtcaagctgtctgacgaaatgctcatgtccgaggagtgtaccgacctcgctcgacacgtctgtatggtcggccgactcctcaacgacgtctgctcctccgagcgagagcgagaggagaacatcgccggaaagtcttactccatcctgctggccaccgagaaggacggacgaaaggtctctgaggacgaggctatcgccgagattaacgagatggttgagtaccactggcgaaaggtcctccagatcgtctacaagaaggagtccatcctgcctcgacgatgcaaggacgtgttcctggagatggccaagggcaccttctacgcctacggtatcaacgacgagctgacctctccccagcagtctaaggaggacatgaagtccttcgtgttctaa

	XdGGPPS
	atggattacgctaacattctgaccgccattcctctggagtttaccccacaggatgacattgttctgctggagccctaccactacctgggcaagaaccccggtaaagagatccgctcccagctgatcgaggccttcaactactggctggacgtgaagaaggaggacctggaggtcatccagaacgtcgtgggcatgctgcacaccgcctccctgctgatggacgacgtcgaggactcctccgtcctgcgacgaggctcacccgtggcccacctgatctacggaatcccccagaccatcaacaccgctaactacgtgtacttcctggcctaccaggagattttcaagctgcgacccacccccatccccatgcccgtcatccctccctcttctgcctccctccagtcctccgtgtcctctgcctcttcctcctcttccgcctcttctgagaacggtggaacctccacccccaactctcagatccccttctctaaggacacctacctggacaaggtcatcaccgacgagatgctgtctctgcaccgaggccagggtctcgagctgttctggcgagactccctcacctgcccctctgaggaggagtacgtcaagatggtcctgggcaagaccggcggcctgttccgaatcgctgtccgactgatgatggccaagtctgagtgtgacattgacttcgtccagctggtcaacctgatctccatctacttccagatccgagatgactacatgaacctgcagtctagcgagtacgcccataacaagaacttcgctgaggacctgaccgagggcaagttctccttccccaccatccactccatccacgccaacccctcctcccgactggtcatcaacaccctgcagaagaagtccacctctcccgagattctgcaccactgcgtcaactacatgcgaaccgagacccactccttcgagtacacccaggaggtgctgaacaccctctccggcgccctggagcgagagctgggtcgactgcagggcgagttcgctgaggccaactccaagatcgacctgggtgacgtcgagtctgagggtcgaaccggcaagaacgtcaagctggaggccatcctgaagaagctcgccgacatccccctgtaa

	SaGGPPS
	atgtcctacttcgacaactacttcaacgagatcgtgaactctgtgaacgacattattaagtcctacatctctggcgacgtgcccaagctgtacgaggcttcctaccacctgttcacctccggtggcaagcgactgcgacctctgatcctcaccatctcctccgacctcttcggcggccagcgagagcgagcttactacgccggcgccgccatcgaggtcctgcacaccttcacccttgtccatgacgacatcatggaccaggacaacattcgacgaggccttcccaccgtgcacgttaagtacggcctccccctggctatcctcgccggtgacctgctccacgctaaggctttccagctcctgacccaggccctgcgaggcctgccctctgagaccatcattaaggctttcgacatctttacccgatctatcattatcatctctgagggccaggccgtcgacatggagttcgaggaccgaattgacatcaaggagcaggagtacctggacatgatctctcgaaagaccgccgccctgttctctgcctcctcttctatcggcgctctgatcgccggtgccaacgacaacgacgtgcgactcatgtctgacttcggcaccaacctgggaatcgccttccagatcgtggacgacatcctgggcctgaccgccgacgagaaggagctcggaaagcccgtgttctctgacattcgagagggaaaaaagaccattctcgtgattaagaccctcgagctttgcaaggaggacgagaagaagattgttctgaaggctctgggtaacaagtccgcttctaaggaggagctgatgtcctctgccgacattatcaagaagtactccctcgactacgcctacaacctggccgagaagtactacaagaacgctatcgactctctgaaccaggtctcctccaagtctgacatccccggcaaggccctgaagtacctggctgagttcaccatccgacgacgaaagtaa

	tPaGGPPS
	atgctgtccaccggcctgtccctgtcccccgtgcactctaacgagggcaaggacctgcagcgagtcgacaccgaccacatcttcttcgagaaggccgtgctggaggccccctacgactacatcgcctccatgccctctaagggcgtccgagaccagttcatcgacgccctcaacgactggctgcgagtccccgacgtgaaggtcggcaagatcaaggacgccgtgcgagtcctgcacaactcttctctgctcctggacgacttccaggacaactcccccctgcgacgaggcaagccctccacccacaacatcttcggttccgcccagaccgtcaacaccgccacctactccatcattaaggccatcggtcagatcatggagttctccgccggcgagtccgtccaggaagtcatgaactccatcatgatcctgttccagggccaggccatggacctgttctggacctacaacggccacgtcccctccgaggaggagtactaccgaatgatcgaccaaaagaccggccagctgttctccatcgccacctctctgctcctgaacgccgccgacaacgagatccctcgaaccaagatccagtcctgtctgcaccgactgacccgactgctgggccgatgcttccagatccgagatgactaccagaacctggtctccgccgactacaccaagcagaagggtttctgcgaggacctggacgagggcaagtggtccctggccctgatccacatgatccacaagcagcgatcccacatggccctgctgaacgtgctgtccaccggccgaaagcacggtggcatgaccctcgagcagaagcagttcgtgctggacatcatcgaggaggagaagtccctggactacactcgatctgtgatgatggacctgcacgtccagctgcgagctgagattggtcgaattgaaattctgctggattcccctaaccctgctatgagacttcttttggagctgctgcgagtctga





Supplementary figures
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Fig. S1 The sclareol standard and fermentation products of engineered strains were analyzed by GC-MS (A) Chromatogram of sclareol standard. (B) Chromatogram of fermentation products of engineered strains. (C) MS spectrum of sclareol standard. (D) MS spectrum of sclareol produced by engineered strains.
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