Table S1 Primers used in this study
	Primer
	Sequence (5´-3´)
	Purpose

	pAdeA-d5-fw
	ctggacatgacggaatcggatccccgggtaccgagctcCTACCCCACCATCCCACTATT
	amplification of PenoA for construction of pYEAA129, pYEAM46A

	TagdA-Swa1-PenoA-rv
	gtctaggctatcctgttacgcttccttcaATTTAAATTTTGACGAGCTGCGGAATTGGT
	

	PenoA-Swa1-TagdA-fw
	actgaccaattccgcagctcgtcaaaATTTAAATTGAAGGAAGCGTAACAGGATAGCCT
	amplification of TagdA for construction of pYEAA129, pYEAM46A

	pAdeA-TagdA-rv
	gttttcccagtcacgacgttgtaaaacgacggccagtGGCAGTAACCCATTCCCGGTTC
	

	pAdeA-PhlyA-fw
	tctaatacgactcactatagggaaagcttgcatgcTACAGCATGGTCTGGATTCCAATC
	amplification of PhlyA for construction of pYEAA129

	TamyB-Not1-EcoR1-PhlyA-rv
	ccttcacgagctactacagatcGCGGCCGCGAATTCGGTGTTGTGGTGTGAAGGGTGAT
	

	PhlyA-EcoR1-Not1-TamyB-fw
	cacccttcacaccacaacaccGAATTCGCGGCCGCGATCTGTAGTAGCTCGTGAAGGGT
	amplification of TamyB for construction of pYEAA129, pYEAR227, and pYEAM46A

	Ptef1-TamyB-rv
	tgcccctcatttagatcaatcccttactgtctcggaccttCTTTCCTATAATAGACTAGCGTGCTTG
	

	Ptef1-fw
	AAGGTCCGAGACAGTAAGGGATTGAT
	amplification of Ptef1 for construction of pYEAA129, pYEAR227, and pYEAM46A

	Spe1-Ptef1-rv
	AGAACTAGTTTTGAAGGTGGTGCGAACTTTGTAGT
	

	Ptef1-Spe1-ThlyA-fw
	ACCACCTTCAAAACTAGTTCTCTCTCCCCTATACGTGATACCGT
	amplification of ThlyA for construction of pYEAA129, pYEAR227, and pYEAM46A

	PgpdA-ThlyA-rv
	tcatctctttggaatttttttaccattgtttattcttttGATGCAAATTGGAGTTAAATATTAACTAAC
	

	PgpdA-fw
	AAAAGAATAAACAATGGTAAAAAAATTCCAAAGAG
	amplification of PgpdA for construction of pYEAA129, pYEAR227, and pYEAM46A

	Nhe1-PgpdA-rv
	GATGCTAGCTGTTTAGATGTGTCTGTTGGTGT
	

	PgpdA-Nhe1-TsvaA-fw
	ACATCTAAACAGCTAGCATCATTTTCCCGCTTTGATCTG
	amplification of TsvaA for construction of pYEAA129, pYEAR227, and pTEAM46A

	Ura2uori-TsvaA-rv
	caaggcgattaagttgggtaATCAAGCATAACTACAACAGGGCAAG
	

	TsvaA-ura2uori-fw
	ctgttgtagttatgcttgatTACCCAACTTAATCGCCTTGCAG
	amplification of URA3 and 2μ_ori for construction of pYEAA129, pYEAR227, and pYEAM46A

	pAdeA-ura2uori-rv
	cctgtggactcgtatgctgttgcgcagaatccatatgaGCGTATCACGAGGCCCTTTCG
	

	pTAex3-Xhol-d5-fw
	cggagtggctcacgcgcccgccaccacacccgaagCTCGAGCTACCCCACCATCCCACTATT
	amplification of PenoA for construction of pYEAR227

	TagdA-EcoR1-PenoA-rv
	gggtctaggctatcctgttacgcttccttcaGAATTCTTTGACGAGCTGCGGAATTGGT
	

	PenoA-EcoR1-TagdA-fw
	cgactgaccaattccgcagctcgtcaaaGAATTCTGAAGGAAGCGTAACAGGATAGCCT
	amplification of TagdA for construction of pYEAR227

	PhlyA-TagdA-rv
	tatctgctgcgtggattggaatccagaccatgctgtaGGCAGTAACCCATTCCCGGTTC
	

	TagdA-PhlyA-fw
	tattacagctagagaaccgggaatgggttactgccTACAGCATGGTCTGGATTCCAATC
	amplification of PhlyA for construction of pYEAR227, pYEAM46A

	TamyB-Not1-Kpn1-PhlyA-rv
	ccttcacgagctactacagatcGCGGCCGCGGTACCGGTGTTGTGGTGTGAAGGGTGAT
	

	PhlyA-Kpn1-Not1-TamyB-fw
	cacccttcacaccacaacaccGGTACCGCGGCCGCGATCTGTAGTAGCTCGTGAAGGGT


	amplification of TamyB for construction of pYEAR227, pYEAM46A

	pTAex3-ura2uori-rv
	gaagtaccatacagtaccgcgttatgaaaacacattaatccGCGTATCACGAGGCCCTTTCG
	amplification of URA3 and 2μ_ori for construction of pYEAR227

	pUSA-d5-fw
	acttcctgtcatacgggcagctattgccaagagaagctCTACCCCACCATCCCACTATT
	amplification of PenoA for construction of pYEAM46A

	pUSA-TagdA-rv
	acgttgtaaaacgacggccagtgccaagcttgcatgcGGCAGTAACCCATTCCCGGTTC
	amplification of TagdA for construction of pYEAM46A

	pUSA-PhlyA-fw2
	cggataacaatttcacacaggaaacagctatgaccTACAGCATGGTCTGGATTCCAATC
	amplification of PhlyA for construction of pYEAM46A

	pUSA-ura2uori-rv
	atttggatttttatatccaagatcgactctagaggatcGCGTATCACGAGGCCCTTTCG
	amplification of URA3 and 2μ_ori for construction of pYEAM46A

	Ptef1-PC-fw
	ttacaaagaactacaaagttcgcaccaccttcaaaATGGAAGGCCCCGGTCAT
	amplification of pks17 for construction of pYEAR227-Ptef1-pks17

	ThlyA-PC-rv
	taaaagactacggtatcacgtataggggagagagaTTACACAGAAGCCATAGAGTTAG
	

	PgpdA-PC-fw
	agctaccccgccacaccaacagacacatctaaacaATGGAAGGCCCCGGTCAT
	amplification of pks17 for construction of pYEAR227- PgpdA -pks17

	TsvaA-PC-rv
	actgggaaccgaccagatcaaagcgggaaaatgatTTACACAGAAGCCATAGAGTTAG
	

	PhlyA-PC-fw
	ggtctcacatcaatcacccttcacaccacaacaccATGGAAGGCCCCGGTCAT
	amplification of pks17 for construction of pYEAR227- PhlyA -pks17

	TamyB-PC-rv
	atatactctccacccttcacgagctactacagatcTTACACAGAAGCCATAGAGTTAG
	

	PenoA-PC-fw
	agttagtcgactgaccaattccgcagctcgtcaaaATGGAAGGCCCCGGTCAT
	amplification of pks17 for construction of pYEAR227- PenoA -pks17

	TagdA-PC-rv
	atgtgggtctaggctatcctgttacgcttccttcaTTACACAGAAGCCATAGAGTTAG
	

	Ptef1-rugA-fw
	ctacaaagttcgcaccaccttcaaaATGGAACTCGTGTATTTCAG
	amplification of rugA for construction of pYEAR227-rugA

	ThlyA-rugA-rv
	ggtatcacgtataggggagagagaTTAACTATAATATTCCTCCAACCAC
	

	PgpdA-rugB-fw
	ccacaccaacagacacatctaaacaATGGGGGACGACAAAGG
	amplification of rugB for construction of pYEAR227-rugAB

	TsvaA-rugB-rv
	gaccagatcaaagcgggaaaatgatTCATGTCGGAATTTCCTGAAC
	

	PhlyA-rugE-fw
	caatcacccttcacaccacaacaccATGACGAGCCTTTCAGTC
	amplification of rugE for construction of pYEAM46A-rugEFGH

	TamyB-rugE-rv
	cacccttcacgagctactacagatcCTATATACCGACCTCTTTGAGAAT
	

	PgpdA-rugF-fw
	ccacaccaacagacacatctaaacaATGGCCACCGTCGACAAG
	amplification of rugF for construction of pYEAM46A-rugEFGH

	TsvaA-rugF-rv
	gaccagatcaaagcgggaaaatgatTTAACACTCCTTGAAGCCGTCAAC
	

	PenoA-rugG-fw
	ctgaccaattccgcagctcgtcaaaATGGACCTGAACTCGCAGG
	amplification of rugG for construction of pYEAM46A-rugEFGH

	TagdA-rugG-rv
	ggctatcctgttacgcttccttcaTTAAGCCTTCTCCCTAGGAACATAC
	

	Ptef1-rugH-fw
	ctacaaagttcgcaccaccttcaaaATGTCCGCCACAATTGAAAAC
	amplification of rugH for construction of pYEAM46A-rugEFGH

	ThlyA-rugH-rv
	cggtatcacgtataggggagagagaTCACTGAAAGTATGGTCCACAAAC
	

	pAdeA-Swa1-PC-fw
	ctcactatagggaaagcttgcatgcATTTAAATATGGAAGGCCCCGGTCAT
	amplification of pks17-ThlyA for construction of pAdeA-pks17

	pAdeA-ThlyA-rv
	gactagtagatcctctagagtcgacGATGCAAATTGGAGTTAAATATTAACTAACAAAT
	

	pAdeA-PamyB616-fw
	ctcactatagggaaagcttgcatgcAATTCATGGTGTTTTGATCATTTT
	amplification of PamyB for construction of pAdeA-PamyB-pks17

	PC-PamyB616-rv
	gatatacatgaccggggccttccatAAATGCCTTCTGTGGGGTTT
	

	pAdeA-PxyrA-fw
	ctcactatagggaaagcttgcatgcCTGGCATAGGAGTTTACGGGGAGGGAT
	amplification of PxyrA for construction of pAdeA-PxyrA-pks17

	PC-PxyrA-rv
	gatatacatgaccggggccttccatTGTGATTATTGTGTGTAGAGATTGCGCTT
	

	1B-1A-fw
	CTTGCATGCGAATTCGATCTGTAGTAGCTCGTGAAGGGT
	construction of pYEAA129XX and pYEAM46AXX

	1B-1A-rv
	GCTTCCTTCAATTTAAATGCGTATCACGAGGCCCTTTC
	

	1A-1B-fw
	GATACGCATTTAAATTGAAGGAAGCGTAACAGGATAGC
	

	1A-1B-rv
	ACTACAGATCGAATTCGCATGCAAGCTTTCCCTATAGTG
	

	1-Xho1-PxyrA-fw
	aagacgaaagggcctcgtgatacgcCTCGAGCTGGCATAGGAGTTTACGGGGAGGGAT
	

	TagdA-Swa1-PxyrA-rv
	ctatcctgttacgcttccttcaATTTAAATTGTGATTATTGTGTGTAGAGATTGCGCTT
	

	1-Not1-PxyrA-fw
	cactatagggaaagcttgcatgcGCGGCCGCCTGGCATAGGAGTTTACGGGGAGGGAT
	

	TamyB-Kpn1-PxyrA-rv
	acccttcacgagctactacagatcGGTACCTGTGATTATTGTGTGTAGAGATTGCGCTT
	

	TamyB-EcoR1-PxyrA-rv
	acccttcacgagctactacagatcGAATTCTGTGATTATTGTGTGTAGAGATTGCGCTT
	

	PxyrAadeA-rv
	atccctccccgtaaactcctatgccagGAGCTCGGTACCCGGGGAT
	

	AadeA-fw
	TGAAGACGAAAGGGCCTCGTGATAC
	

	PxyrAsC-rv
	cctccccgtaaactcctatgccagAGCTTCTCTTGGCAATAGCTG
	

	2-PxyrA-fw
	cacgcgcccgccaccacacccgaagCTCGAGCTGGCATAGGAGTTTACGGGGAGGGAT
	construction of pYEAR227X

	TagdA-EcoR1-rv
	ggctatcctgttacgcttccttcaGAATTCTGTGATTATTGTGTGTAGAGATTGCGCTT
	






Table S2 The sequences of the promoters, terminators, and pks17
	Fragment
	Sequence (5´-3´)

	PhlyA
	TACAGCATGGTCTGGATTCCAATCCACGCAGCAGATATCTCTTTTACGCAGTAACTATTCGATAGCCATTTCCGTTCAGATCAGCCGTCGGATCCGAGGAGCGACGACATCAATGCGTGTTATTAGTCAAATTTTGGAGGGGTTGCGTGCCCACTGCAGGCAGATGTAGCCGTGGCACCACAACACCGGCCAGCCCTGGATTGGGTGGTGGAACCAAGATATGAGAACCAGTATCTATTGGCACGGAGGCGTTTCCGGAGCCTGCCGCGTGTGATACGTGCAGAGTCAATTCCTACGGACTGTCTGGGGTAGGATCACAACTAATCAGTTGCAGCGATGGTTTGACAACAGGGGTCGATCAAAGTTTCCGAAGAATAGGAAGCGAGGACAGCACCAAGGCCGCTGAACCACAGGAAACAAAGGAAGGAAAAACACAACAAAACCAAAGACAGACACATAGGAAATGACATACTTACCAGAGATAAGATGAAAAGCACCATGGGGAGGGAGGGTATGGATGGGGAAGTTGATCAACAGTCTGAAACCCGCCCGAAATGAATGCATGACGCGACGATTCCATCTCCACCTAAGCTTCATCCCGTCAACCTCTAACAACGCGCTCGGAGGAGAAAAAGAGGGGGATCAACAGCAATCTAGGTTGTTGTTCCCCCAGGATTTCTCCGCAAAGAATGTTTAGGGTTCCGTGGATCGGGTGACCGAATCGGCCAACCGCATTGTCTGATCGTCTCGTCATATGATCCAGTGCATGACGTCTTCCATCAATCCATCACCCCAGACTTGAATCCTCACATTAATTCAACAATTGTCGCTCGGGGAAATCAATAAATACCCGCTCGTCTCCTCCCTCCCTCGTGCTGGTTCAGTTGATTGTTCACTCATCGACTTTATCAATCTTCCATTGACCATTCCAGGCTTGTCGCCCACTCATATAATCTTCTTTCCCCGGTCTCACATCAATCACCCTTCACACCACAACACC

	TamyB
	GATCTGTAGTAGCTCGTGAAGGGTGGAGAGTATATGATGGTACTGCTATTCAATCTGGCATTGGACAGTGAGTTTGAGTTTGATGTACAGTTGGAGTCGTTACTGCTGTCATCCCCTTATACTCTTCGATTGTTTTTCGAACCCTAATGCCAAGCACGCTAGTCTATTATAGGAAAG

	Ptef1
	AAGGTCCGAGACAGTAAGGGATTGATCTAAATGAGGGGCACACAGCAGCGATCATATGTGAAAGAAAAACTAGAAAGGCAAAAAAAGAAAAGAAAAAGAGAAGAAAATTTTTCCTAGGTATCCGTAGTCTGTCAACATTGCCTCTTTGCCTCCTAACAGCATATGTACGGAGTATCTGTACGTACTCTAGATAGCGAGAGTAAAAAAAAAAAAGATTTTCACTGTGGACCAGACAGGCGCCACTCGGCCGGGCCACAGCTGCTTGGGTGTTGACCGGGAGCGGACCAATTAAGGACTCGAACGACCGCGGGGTTCAAATGCAAACAAGTACAACACGCAGCAAACGAAGCAGCCCACCACTGCGTTGATGCCCAGTTTGACTGTCCGAAATCCACCGGAAAGGTGGAAACATACTATGTAACAATCAGAGGGAAGAAAAAATTTTTATCGACGAGGCAGGATAGTGACTGATGGTGGGGTCATGGTCGGGTCTCCGAGCGAAAGAGAACCAAGGAAACAAGATCAACGAGGTTGGTGTACCCAAAAGGCCGCAGCAACAAGAGTCATCGCCCAAAAGTCAACAGTCTGGAAGAGACTCCGCCGTGCAGATTCTGCGTCGGTCCCGCACATGCGTGGTGGGGGCATTACCCCTCCATGTCCAATGATAAGGGCGGCGGTCGAGGGCTTAAGCCCGCCCACTAATTCGCCTTCTCGCTTGCCCCTCCATATAAGGATTCCCCCTCCTTCCCCTCCCACAACTTTTTTCCTTCTTTCTCTCTTCGTCCGCATCAGTACGTATATCTTTCCCCCATACCTCCTTTCCTACTCTTCTTCCATTCATTCAACTCTTCTCCTTACTGACATCTGTTTTGCTCAGTACCTCTACGCGATCAGCCGTAGTATCTGAGCAAGCTTTTCTACAGAATCTTTCTAGTATCTTACAAAGAACTACAAAGTTCGCACCACCTTCAAA

	ThlyA
	TCTCTCTCCCCTATACGTGATACCGTAGTCTTTTACGGGTGTAGTCCTTTTTTTCTTTTCATTATGAGTTCAACTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTGTCGTCTCCATGTTCACGCGAGATGTTACATATTTTGATATCATACCAGAGAAACCCACTATATTAGGAACGAAGCTCGATTGATCAACCAATTAACAATCCCAAGTAATGAAGACGCCAATAGTGTAGCTGAATCAGCGTAGCAGGAACTGGTCACCAATGATTTGTTAGTTAATATTTAACTCCAATTTGCATC

	PgpdA
	AAAAGAATAAACAATGGTAAAAAAATTCCAAAGAGATGATTAATTGAAATTAAAAGAGAAAATAAAACCATGACAAGCGCGTGATCCTCATTTGCCTACCGGTGAATCTTTTCAGGAATCAGGAGAGCAGAAGAGGCTTAGAGAGATCGCTAAGCCCATGATATGAGTGTCGAGAGGGAAGAGGGGCAGTGGACCATAGTTGATCCGGTCCGATATCTCGGCCCGGAAACGGAAAGGTCACACCGAGTGCCCCTCATTTTTCCATTGCTTCCATCCATTAAGCTTGGGTGGGATGCTGTGGTCTGTAGTGTTAGTCTGTATGGCCAGATTGTAATTACATCATGCCCCTCTATGGGGATGCCTCAGGTATGGGACCCCAGGGTATCATTTCCCCCTCAATTGCTTGAACTACGGAACAAAGGACAAAAAGATAGAGTAATAGCCGGGATCGTCTTCCTCGTAGCCTAGGTAGTACTGCCCCCTCGATTCCGAAAAACTGGCAAAAGATTCACGAGATGGTAGGATTGAGTACCCGGCATGCTGGATTTGAGGCACGCTCATTGGCCAGACCGGTAGCTGCCGAGGAGAGGCAGAGTCCCAAATATCGTGAGTCTCCTGCTTTGCCCGGTGTATGAAACCGGAAAGGGCTGCTGGGAGCTGGGGAGCGGCGCAAGCCGGGAAAACAGCTGACAAGGACCCATTTCACTCTGGATCTTGAGGAGAGCTGTAGCTTTTGCCCCGTCTGTCCACCCGGTGACTGGATTAGTGACCTGGTCGTTGCGTCAGTCAACATTGCTCTTTTTTTATCTCCCCCTCCCCCGCCGTCCGACTTTTCTCCCCTTTTCTACTCTCTTCGTATACTCACCACTGCAATCACCTTATCCCTTTGTCTTCTTACTTAAAGTGAGTCGTCTCCCGCCCATCATTCCCTTTGGATCTCATAAAGCAGAGCCACTTTCAAGTGCCTACCGTTTCCCTTTCCACACAGATTGACTGACAGCTACCCCGCCACACCAACAGACACATCTAAACA

	TsvaA
	ATCATTTTCCCGCTTTGATCTGGTCGGTTCCCAGTTAAGGTTAGTCTATCCGCAAATCCTTTGGTTTTGTCAGGGGTATTGACGTCACAGTCATCTATCCGAACGATCAATCACGACTGAATGTTCTATGTCTCATGGACGCGGTGGGTGGAAGTGGCTTGTTTTTTTTGCAACGTTTTCAATTTGTATGATGGATGGCCTTTGTACCTAGCAACGTAATTTACCGGAATTGGTTGATGTAAATTTTACCTTCTCCATGCGTGTCTTCCGTATTCCTTGCCCTGTTGTAGTTATGCTTGAT

	PenoA
	CTACCCCACCATCCCACTATTTTTGTTACGGTAGCCATGACCCCTCCATGGCAAAGAGAGAGGAGGACGAGGACGATCAGGAAACTGTGTCTCGCCGTCATACCACAATCGTGTTATCCTGATTGACATCTTCTTAAATATCGTTGTAACTGTTCCTGACTCTCGGTCAACTGAAATTGGATCTCCCCACCACTGCCTCTACCTTGTACTCCGTGACTGAACCATCCGATCATTCTTTTTGGGTCGTCGGTGAACACAACCCCCGCTGCTAGTCTCCTTCCAACACCGATCCAGAATTGTTTTGATTTTCCATTCCCTTCGTTTATATCTGTCGTCTCTCCTCCCTTTCCGTCTCTTTTCTTCCGTCCTCCAAGTTAGTCGACTGACCAATTCCGCAGCTCGTCAAA

	TagdA
	TGAAGGAAGCGTAACAGGATAGCCTAGACCCACATACTATCTGTATACAACTCCGCAATATGAAGTGATGAATGCAAACTAGCAGCGAATCGGATATCAGTAGCATAACGTAATCGGTAAGCGAGTTGCCCGCGCAAGCGAGTTGCCCACCACACGCGTTTTCAACGCGCCTCAATTTCTTAGATGATTAAAACATCAGCCATACCACCAAAAATACCTAAATCAAAAAAATCACGCGTTGAGCAGGAAGGCAGAATCCTATTAGCTATATCAGCTATAAAAAAACAAGAAATCAGCAGTTTTAGAAAGGCAGCTGAAATTTTTAATATACCTATCGCTACACTACGTTATCGTCTAAATGGAGGTTCCTTTCGAAATGATACTCGTGCCAATAGTTATAAAATAACTTCTAGTGAAGAGAAATCGCTTAAAAAATAGATTCTATCACTAGATAAACGTGGAGCACCTCCTCGGCCTGTACACGTACGAGAAATAGCCAATATCCTGCTTTTAAAGCGTAATACTACCTCCCCCCCTACTACTGTAGAGGAGAAATGGGTATACAACTTTACCAAGCGTACACCTAAGCTTAAATTCTGCTTTGCACGTCGCTACAACTATCAGCATGCCAAGGTAGAGGATCCTAAGGTTCTAGGTACTTAGTTTAAGCAGGTAAATAAGGTTATTCAGAAGTACGGTATAGCTTCAAGCGATATATACAATTTTAATAAAACGGGGTTTATAATGGGCCTAATAGCTACAGCCAAAGTTGTTACTAGATCTAATATGCCAGGGAAACTATTTTTATTACAGCTAGAGAACCGGGAATGGGTTACTGCC

	PamyB
	AATTCATGGTGTTTTGATCATTTTAAATTTTTATATGGCGGGTGGTGGGCAACTCGCTTGCGCGGGCAACTCGCTTACCGATTACGTTAGGGCTGATATTTACGTAAAAATCGTCAAGGGATGCAAGACCAAAGTAGTAAAACCCCGGAGTCAACAGCATCCAAGCCCAAGTCCTTCACGGAGAAACCCCAGCGTCCACATCACGAGCGAAGGACCACCTCTAGGCATCGGACGCACCATCCAATTAGAAGCAGCAAAGCGAAACAGCCCAAGAAAAAGGTCGGCCCGTCGGCCTTTTCTGCAACGCTGATCACGGGCAGCGATCCAACCAACACCCTCCAGAGTGACTAGGGGCGGAAATTTAAAGGGATTAATTTCCACTCAACCACAAATCACAGTCGTCCCCGGTATTGTCCTGCAGAATGCAATTTAAACTCTTCTGCGAATCGCTTGGATTCCCCGCCCCTGGCCGTAGAGCTTAAAGTATGTCCCTTGTCGATGCGATGTATCACAACATATAAATACTAGCAAGGGATGCCATGCTTGGAGGATAGCAACCGACAACATCACATCAAGCTCTCCCTTCTCTGAACAATAAACCCCACAGAAGGCATTT

	PxyrA
	CTGGCATAGGAGTTTACGGGGAGGGATACTGGAGCATGCTCTGCGGGGGACTTATTGGTTTTTCTCAACTTTGTGATGTACTTTTAGTCTGATACCAATTTTGTAGTTATACACAATATGGATCTAATGTCTGTTTCATACTTACTACTTGTTCCTTGAGTAATTGGTGGGATTTGGGTCCCGTGATGGATCCAACACGGACAGTGACCAATTGGGTTTGGCGCTTCTCTACATTTACCCGGCGACTCTCATTTAGCCGGAATGGGATCTTGTTGAGCGCCACTTTAGCCTCAAGACAGGGACATTCCTCCTCGTGTGACTGGCCTTTTCGGCCTAGCTGGCCTGGATCACGTCGCATTTATCCCGAGTGGGTATGGCCGTACCCCAAATGAGTGCTTTTTGGAAGAATATGCGCGGGGGCAATCTCCAAAAGTTGATTTATgcccctccttttctttgcggATACTTCTCTCATTTCTTTAACACTCTTTACTCTCCTCTCAACTGCAGTCGCTCTTCTCATTAAGCGCAATCTCTACACACAATAATCACA

	pks17
	ATGGAAGGCCCCGGTCATGTATATCTCTTCGGAGATCAGACTGCGGAGTTTGACTCGGGcCTTCGTCGTCTGCTGCATGCTAAGAATGACTCGCTGCTAGCAGCATTCTTCCAAAAGTCTTACTATGCGTTGCGCAAGGAAATTACATCGCTTCCACCATCTGAACGTCAGGGCTTCCCTCGTTTTACCAGTATCGTTGATCTCCTCGCGAGGTTCAAAGAGTCAGGGCCAAACCCAGCTCTAGAGAGCGCATTGACGACAATTTACCAATTGGGGTGTTTCATCCAGTAAGCATATTACCGAATCTTTGATAAAGAGACTATATTTGGAACCATATTTACTGACAATTTTTATAGCTACTATGGTGATTTGGGCCATGCCTATCCGTCAGGTGATGAGAGCTGCATCATAGGTCTTTGCACAGGTCAGCTCGCATCTGCAGCTGTGAGCTCTTCGAGGACTATCGGCGAGCTCATCCCGGCTGGAGTTGAGACCGTTATTGTTGCCTTGAGACTCGGCATGTGCGTTTTGAAAGTACAAGAGCTCATAGAACCTAGCAAATCGGCAACACCAAGCTGGTCTGTGCTAATTTCCGGCATGCGCGAGGCCGAGGCTCAGGATTTGATTCAGCAATACGCGGAGAAGAATGTAAGTCTCTTCCCCCAAACCTGCTTTCAATAAAATGGGATTATTGTTAATATTTCAAAGGCTTTGCCCCGGGTTTCTCAGCCTTATATAAGCGCAGTCAGCCCTAATGGACTCACGATCAGCGGTCCTCCCACTTTCCTAGGCCGTTTCATTGAGGCCAGTCTCTCGAAGGAGCACAAGCCTACAAGAGTTCCCATCCACGGCCCTTACCATGCTTCGCATTTGTATGATGAGAGGGATATTAACCGAATTTTGGAGTCTTGGCCTACCGAACAGTTCGTGAACTACGTGCCTCAGATTCCTGTTCTGTCAAGCGAGACAGGCAACGAATTCCAAGCCGAGAGTCTTGACCAGCTCTTGAGATCTTCTCTCCAGGAGATTCTGCAACGACAGCTCTGCTGGGACAAGGTCATCGAATCTTGTCAGTCCACCTTGGAAGCAGCTACAACATGCACTCTGTTCCCAATTTCCAGCACTGCAACCCAGAGTCTATTCAACTCACTGAAGAAGGCTGGAGTCTCCAATATCGAGGTTGACAGCACAATTGGTGATGTCCAGAAGGACTCTGAAGGAGACAACCGTACTGGCCGTTCTGAGAAATCTAAGATTGCAATCATTGGTCTTTCAGGGAGATTCCCAGAGTCACCTGACACCGAAGCATTCTGGGATCTTTTGAAAAAGGGGCTGGACGTTCACCGTGAGGTCCCCCCAGAGCGATGGGATGTCAAGGCTCACGTCGACATGGAAGGAAAGACAAGAAACACCAGCCAAGTTCAATACGGATGCTGGTATAACGACGCCGGAATGTTTGACCCTCGATTCTTCAATATGTCTCCCCGTGAAGCGCTTCAAGCAGACCCTGCTCAACGTCTGGCACTTCTTACGGCTTATGAGGCGTTGGAAATGGCGGGATTCATCCCAGACAGCACGCCCTCTACGCAAAAGAACCGTGTGGGTGTCTTCTATGGAATGACCAGCGATGATTACCGTGAGATCAACAGTGGTCAGGACATTGACACCTACTTTATCCCGGGTGGTAACCGTGCTTTCACTCCTGGTCGCATCAACTACTATTTCAAGTTCAGCGGCCCTAGTGTCAGTGTGGATACAGCTTGTTCCTCGAGTCTTGCAGCAATTCATGTCGCCTGTAATTCCCTGTGGAGGAATGAATGTGACTCTGCCGTCGCCGGTGGCGTCAATATCCTGACAAATCCTGACAACCATGCGGGCCTTGACCGTGGACACTTCCTCTCAAGGACTGGAAACTGTACCACCTTTGATGATGGGGCTGATGGCTATTGCAGAGCAGATGGAATTGGCTCCATTATCATTAAGAGACTCGAAGATGCTCAGGCAGACAACGATCCCATCTACGGTGTCATTGGAGGAGCTTACACCAACCACTCCGCAGAGGCTGTATCAATTACGCGGCCTCATGTAGGAGCACAGTCCTTCATCTTTGACAAGCTTCTCAACGAGTCCAACAGCGACCCGAAGGAGATCAGCTATATTGAAATGCACGGAACTGGCACCCAGGCAGGTGATGCAGTGGAGATGCAGTCGGTTCTCGATATCTTCGCTCCTGATTACCGTCGTGGACCGACTCAATCTCTTCACCTCGGTTCTGCAAAGTCAAACGTTGGCCACGGAGAGTCCGCCTCTGGTGTCACAGCTTTAATCAAGGTCTTGATGATGATGCGGAAGAACATGATTCCACCTCACTGCGGAATTAAGACCAAGATCAACCACAACTTCCCGACAGACTTCCCGCAGCGCAACGTGCACATTGCGTCGGAGCCTACCCCCTGGAACAGGCCAAATGGGGGCAAGCGGAAGACTTTCGTCAACAATTTCTCGGCTGCCGGTGGTAATACTGCTCTGATGGTCGAGGACGGTCCCCTTAATGAGGAGAATGTGGAAGACTCCCGGTCTGCCCATCCTGTGCTTGTCTCTGCTCGCTCTCAGTCTGCGCTGAAGAACAACATCTCTGCCCTCGTGCAGTACATAGACACAAACAAGAACTCGTTCAATACCAACGAGGCTAGCCTTCTTGCCAATCTGTCTTACACAACTACGGCCAGGCGCATTCATCATCCCTTCAGAGTCGCTGTCACTGGATCGACTCTGGATGAAGTCAGGAGTGGATTGGCTCCTATCGTCAACCGAGACAGCATAAGCCCGGCTCCTGCCAATCCACCTGGCATTGGCTTCGTTTTTACCGGACAGGGTGCTCAATACGCAGGCATGGGACGCCAATTGTTTGAGAGTTGCTCCCAATTCCGTGCCCACATTGAGCATTTGAATTGCATTGGTCAGAGCCAGGGCTTCCCATCTATTTTGTCCTTAGTCGATGGAAGTGTGCCAATTGAAGAGCATAGCCCGGTCGTTACCCAGCTTGGAACAACCTGTGTGCAGATGGCATTGACTAAGTACTGGATGTCTTTGGGTGTCTCCCCTGACTTTGTCATGGGCCATAGCCTCGGCGAGTTTGCCGCACTGAATGCTTCCGGTGTCTTGACGATCAGTGACACAATCTACCTTGCCGGGCGACGAGCCCAACTTCTCACCGAGCGAATAAAGGTTGGAACACATGCTATGCTTGCTATCAAGTCTTCAGTAGCACAGGTCAAGCAGTTCCTTGATGAGGCTACCGAGGTCGCTTGTATCAATGCGCCCAGCGAGACTGTCATCAGTGGCGCATGCGAGAAAATCGACGAGCTTGCACAAGCTCTTACGAACGAAGGTTTCAAGACTACCAAGCTGAGTGTACCTTTCGCTTTCCATTCAGCCCAGGTTGAACCTATTCTCGAGAGTCTTGCCGAAATTGGAAAAGGTGTCACTTTCAATATGCCCTCCATTCCATTCGTATCGGCCCTTCTTGGCGATGTCATCAATGAGACCAACAGCGAGGTGCTTGGACCCAACTACCTCACCCGCCACTGCCGGGAGACTGTTAATTTCCTGGGTGCTCTGGAAGCTACCCGGCACTCTAGCCTGATCAACGACAAGACAATCTGGGTTGAGATTGGCTCTCACCCCGTCTGCTCTGGGATGGTTAAATCTACTTTCGGTCCTCAGGCAACTACTGTGGCATCTCTCCGTCGCCAGGACGATACTTGGAAGGTTCTCTCGAATAGTACTTCCGCTCTTTATCTGGCTGGGATTGAACTTCGATGGAAGGAGTATCACCAGGACTTCACTGCCGGACACAAAGTCCTTCCACTGCCTTCCTACAAGTGGGATCTTAAGAACTATTGGATTCCCTACACTAATAACTTCTGTCTGCTCAAGGGTGCACCGGCGGCAGCAGTAGCTGAGGCTGCGCCAGTCGCTGTGTTCTTGTCATCAGCAGCCCAGAGGGTTTTGGAGACGAGTGGTGACAATTCGTCGGCATCTATCGTCATCGAGAATGACATTGCTGATCCCGACCTCAATCGCGTCATTGCAGGTCACAAGGTAAACGGTGCCTGTCTTACTCCATCGGTATGCCTATTTCCAATTTCCCACATAACAGTCTTGATTGCTAACTAAGTCTTAGTCCCTGTACGCCGATATTGCGCAAACACTCGGTGAATATCTAGTTCAGAATTACAACCCTGAGTGGAAAGATCGCGGGTTTGATGTTTGCAACGTGGTGGTCCCCAAGCCGCTTATTGCGAAGGGAGGCAAGCAACTCTTCCGCGTCTCAGCCACCGCAAATTGGGCCGAAGAAAATGCCAAGGTACAGGTGTGGTCTGTGACTCCGGAGGGGAAGAAGATTCTTaACCACGCTACTTGCGACATCAAGTTCTTTGATCCCAGTGCTTACGAGAGCGAGTGGAAGCGCAGCTCTTACCTGATCAAGCGAAGCATTGAGCATCTCCAGGAGAGCACGATATCCGGCCAGGCTCATCGCATGAAGAGAGGAATGGTCTACAAGCTCTTTGCCTCTCTGGTCGATTATGACGACAACTACAAATCCATTCGGGAAGTCATCCTCGACAGTGAACAACATGAGGCTACCGCGCTGGTCAAGTTCGAGGCTCCGCCGGGCAACTTCCATCGCAATCCATTCTGGATTGACAGCATCGGTCACTTGTCTGGCTTCATTATGAACGCCAGTGATAATACTGATTCGAAGAACCAAGTGTTCGTCAATCATGGATGGGACTCGATGCGGTGCTTGAAGAAGTTCGATCCCAGTGTCACTTACCGTACTTACGTGAGGATGCAGCCCTGGAAAGACTCTATCTGGGCTGGTGATGTCTATATGTTTGAAGGTGATGACATCGTTGCTGTGTATGGTGGTGTTAAGGTATGTTGAAAACCCGTCCGACGATTCTCGAGTGAATCACTAACAGAATGCGATATAGTTCCAAGCTCTGGCACGGAAGATCCTCGACATGGCTCTTCCTCCTGCTGGAGCCCCGGCACCCAAGCCAGCCGCCAAGCGCGTTCCTGCTCCGGTCGATATCCAGAAGGCAAAGACAGGCCCTGCCAAAAAGGCTTCTCCTTCACCAAAGTCCGGATTGCCAAGTTTGGCTACGCGCGCCCTTGCAATCCTGGCCGAAGAGGTCGGACTTTCGGCGTCTGAGATGACTGATGATCTCAACTTCGCTGATTACGGAGTTGACTCGCTGCTCTCGCTGACTGTCACTGGGCGATACCGTGAGGACATGGGACTCGATCTTGACTCCAGTGTCTTTGTGGATAATCCAACTGTCAAAGCTTTCAAAGGTCTCCTAGCTCAAATGGGCCCTAGCGAAAGTAGCGATGGATCAAGCAGCGAAGGTGACATGTCGTCGGCCGCGTCCACGACCGACATGTCGTCTCCAAACACCAGTGGTCTGCCAACTCCTGCAAATGAGAAGTCTATGACACACGGATTGCAGGAGCAGAATGACAGCATGAGGCAGATTGCCTCAATCTTGGCCGAGGAGATTGGCGTTGAGCCTGAGGAGCTCAGTGGCGATGCGAACCTTGGTGAGATGGGTCTGGACTCATTGATGTCGCTCACAGTCCTCGGTAAGATCCGTGAAGATATCGATCTCGATCTTCCTGGAGAGTTCTTCATTGAGAATCAGACACTCGATGATATCGAGACTACCCTGGATCTGAAGCCTAAGCTCGCTCCCGCGGAGCCAATCAGACTCCCCGAACAAATCCCAGCTCAAGCCCCGGTGGTCGCCCCCAGAACTGCCGTCCAGCACCCGCCGGCCACTTCGATCCTCCTGCAAGGAAACCCCAAGACAGCGAGTCAAAAGTTGTTCTTGTTCCCTGATGGCTCTGGTTCCGCCACCTCCTACGCTACAATCCCTGGAATTTCCACCGATGTGTGTGTATACGGACTGAACTGCCCATACATGCGCACCCCCGAGAACCTCAAGTTCAGCCTGGACGAGCTCACAGCTCCTTACGTTGCTGAGATCCGGCGCCGCCAGCCCACTGGCCCTTACAACTTCGGTGGCTGGTCTGCCGGTGGTATTTGCGCCTACGACGCCGCACGCCAGTTGATCTTCGAGGAAGGCGAGCGAGTCGAGCGCCTGCTCCTCCTAGACTCACCCTTCCCCATCGGGCTGGAGAAACTGCCTCCCCGTCTGTACAGCTTCTTCGACACGATCGGACTGTTTGGGGAGGGCAAGGCACCTCCACCCAAATGGCTTCTTCCTCACTTCCTGGCCTTCATCGACTCCTTGGATGCTTACAAGGCAGTTCCATTCCCTCACACAGACCCCAAGATGGCCGACAAACTTCCTAAGACCTTCATGGTCTGGGCCAAGGATGGTGTCTGCTCTAAGCCAGGTGATGCCCGCCCTGCACCAGCTGAGGATGGTAGCGCAGACCCCCGTGAGATGCTCTGGCTGTTGAACAACCGCACTGACCTCGGTCCGAATGGTTGGGATACCCTTGTCGGGCCGAAGCATGTCGGCGGTATTACCGTTATGGAAGATGCAAACCACTTCACTATGACCCGTGGCGAGAAGGCTAAGGAGTTGGCTGCATTCATTGCTAACTCTATGGCTTCTGTGTAA
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Fig. S1 The chromatogram profiles of metabolites produced by rug transformants. Mycelia of transformants grown on CD agar plates were resuspended in 300 µL methanol and the supernatant dealt with 0.22 µm filter was subjected to LC-MS detection.
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Fig. S2 The MS spectrum of rugulosin A produced by AO-rugABEFGH-1. Rugulosin A: C30H22O10, [M+H]+ calculated 543.1286, observed 543.35; [M-H]- calculated 541.1140, observed 541.15.

2

image1.png
UV=360 nm

rugulosin A

~———o AO-rugABEFGH-1

+

|-

60

70

80 90 100

Retention time (min)

.......

o AO-rugABEFGH-2

AO-rugABEFGH-3
AO-rugABEFGH-4
AO-rugABEFGH-5
AO-rugABEFGH-6
AO-rugABEFGH-7

control




image2.emf
100


150


200


250


300


350


400


450


500


550


600


650


m/z


0


50


100


Inten.


358.55


402.55


100.30


415.35


543.35


141.30


314.50


217.25


446.60


690.75


520.55


496.70


269.45


180.30


234.25


342.45


584.35


681.30


608.65


634.60




100 150 200 250 300 350 400 450 500 550 600 650

m/z

0

50

100

Inten.

358.55

402.55

100.30

415.35 543.35

141.30

314.50

217.25

446.60

690.75

520.55 496.70

269.45 180.30 234.25

342.45 584.35

681.30 608.65634.60


image3.emf
150


200


250


300


350


400


450


500


550


600


m/z


0


50


100


Inten.


541.15


101.20


641.05


459.20


269.00


564.35


349.00


145.10


297.00


625.20


396.70


212.90


513.15


429.35


173.10




150 200 250 300 350 400 450 500 550 600

m/z

0

50

100

Inten.

541.15

101.20

641.05

459.20 269.00

564.35 349.00 145.10 297.00 625.20 396.70 212.90 513.15 429.35 173.10


