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Supplementary Tables
Supplementary Table S1. A list of plasmids constructed in this study.

	Name
	Description
	Reference

	HZP-gRNA-Int1
	PARS1, Zeo, SERp-Int1SgRNA
	The study

	HZP-gRNA-Int2
	PARS1, Zeo, SERp-Int2SgRNA
	The study

	HZP-gRNA-Int3
	PARS1, Zeo, SERp-Int3SgRNA
	The study

	HZP-gRNA-Int4
	PARS1, Zeo, SERp-Int4SgRNA
	The study

	HZP-gRNA-Int5
	PARS1, Zeo, SERp-Int5SgRNA
	The study

	HZP-gRNA-Int6
	PARS1, Zeo, SERp-Int6SgRNA
	The study

	Int1-TEF1
	Int1-HAL-TEF1p-AOX1t-HAR
	The study

	Int1-TEF1-GAP
	Int1-HAL-TEF1p-AOX1t-GAPp-CYC1t-HAR
	The study

	Int2-TEF1-GAP
	Int2-HAL-TEF1p-AOX1t-GAPp-CYC1t-HAR
	The study

	Int3-TEF1-GAP
	Int3-HAL-TEF1p-AOX1t-GAPp-CYC1t-HAR
	The study

	Int4-TEF1
	Int4-HAL-TEF1p-AOX1t-HAR
	The study

	Int5-TEF1
	Int5-HAL-TEF1p-AOX1t-HAR
	The study

	Int6-TEF1
	Int6-HAL-TEF1p-AOX1t-HAR
	The study

	Int1-TEF1p-CaVAL
	Int1-HAL-TEF1p-CaVAL-AOX1t-HAR
	The study

	Int1-TEF1p-ERG20-GGS- CaVAL
	Int1-HAL-TEF1p-ERG20-GGS-CaVAL-AOX1t-HAR
	The study

	Int1-TEF1p-ERG20-GGGGS-CaVAL
	Int1-HAL-TEF1p-ERG20-GGGGS-CaVAL-AOX1t-HAR
	The study

	Int1-TEF1p-ERG20-(GGGGS)2-CcBOS(T421S)
	Int1-HAL-TEF1p-ERG20-(GGGGS)2-CaVAL-AOX1t-HAR
	The study

	Int1-TEF1p-ERG20-(PT)4P- CaVAL
	Int1-HAL-TEF1p-ERG20-(PT)4P-CaVAL-AOX1t-HAR
	The study

	Int1-TEF1p-ERG20-(PA)5- CaVAL
	Int1-HAL-TEF1p-ERG20-(PA)5-CaVAL-AOX1t-HAR
	The study

	Int2-TEF1p-IDI1
	Int2-HAL-TEF1p-IDI1-AOX1t-HAR
	The study

	Int2-TEF1p-IDI1-GAPp-tHMG1
	Int2-HAL-TEF1p-IDI1-AOX1t-GPAp-tHMG1-CYCt1-HAR
	The study

	Int3-TEF1p-ERG12
	Int3-HAL-TEF1p-ERG12-AOX1t-HAR
	The study

	Int3-TEF1p-ERG12-GAPp-ERG19
	Int3-HAL-TEF1p-ERG12-AOX1t-GPAp- ERG19-CYCt1-HAR
	The study

	Int4-TEF1p-ERG20-(PT)4P- CaVAL
	Int4-HAL-TEF1p-ERG20-(PT)4P-CaVAL-AOX1t-HAR
	The study

	Int5-TEF1p-ERG20-(PT)4P- CaVAL
	Int5-HAL-TEF1p-ERG20-(PT)4P-CaVAL-AOX1t-HAR
	The study

	Int6-TEF1p-ERG20-(PT)4P- CaVAL
	Int6-HAL-TEF1p-ERG20-(PT)4P-CaVAL-AOX1t-HAR
	The study





Supplementary Table S2. A list of primers used in this study.
	OLIGO
	SEQUENCES (5’-3’)

	TEF-CaVAL-F
	CATTTTAGTTATTCGCCAACATGAGTACCCTCAGCGTGTC

	TEF-CaVAL-R
	TCCTCTTGATTAGAATCTAGTCATACGATCATCGGATTGACGAATATG

	TEF-ERG20-F
	CATTTTAGTTATTCGCCAACATGTCCAAAGAAGTAGCAGCTAAG

	TEF-ERG20-R
	TCCTCTTGATTAGAATCTAGTTTGGTTCTCTTGTAGATCTTGTCAAAG

	FPP-LINKER1- CaVAL-F
	AGATCTACAAGAGAACCAAAGGCGGCAGCATGGCGGAGATGTTTAATGGG

	FPP-LINKER2- CaVAL-F
	AAGATCTACAAGAGAACCAAAGGCGGCGGCGGCAGCATGGCGGAGATGTTTAATGGG

	FPP-LINKER3- CaVAL -F
	AGATCTACAAGAGAACCAAAGGTGGTGGTGGATCCGGTGGAGGTGGTTCAATGGCGGAGATGTTTAATGGG

	FPP-LINKER4- CaVAL-F
	AGATCTACAAGAGAACCAAACCTACTCCAACTCCAACACCTACACCTATGGCGGAGATGTTTAATGGG

	FPP-LINKER5- CaVAL-F
	AGATCTACAAGAGAACCAAACCAGCTCCTGCTCCAGCTCCTGCAATGGCGGAGATGTTTAATGGG

	IDI1-F
	GGACGCAACTATCAGACGAAAATAC

	IDI1-R
	AAACGCACTGAAAATCGGCACTACTTACATAAAACCCAAGGAGATTTCAGAGGAGTTGG

	THMG1-F
	GACCAGATCTCAGAGTATGTGTGCTCAAACTAGAATAGTTCTGCTACTCTGGTCCCAAG

	THMG1-R
	GGAGAGAGTTCCCGCTAGAAC

	ERG12-F
	GCATTCTGACATCCTCTTGATCACCAAAACTTCCAGTCTGAGC

	ERG12-F
	TGAACAACTATCAAAACACAATGGATTTACCATTTGTGGTTTCCG

	ERG19-F
	CATTTTAGTTATTCGCCAACATGTGTCTTCAAAGTATCGTCATTGATC

	ERG19-R
	AACTAAGCGAAACTACGTACTTAAGGAGCAACTAAAAACATGTCGG

	INT1-DONOR-F
	CTGGGCAGTAGTGAATTGGTTG

	INT1-DONOR-R
	ACATTGTTCGTGAGGCTAATCC

	INT2-DONOR-F
	GATCTTTGATCAGATTCACGTTTAG

	INT2-DONOR-R
	ACCATGAAACTGCCATTGAATAC

	INT3-DONOR-F
	TCGGAATCCTGTGTCTGGAAG

	INT3-DONOR-R
	AATTATAAGACAGGACTGTTGTGG

	INT4-DONOR-F
	GACTGGTGCCTTGATTTTCG

	INT4-DONOR-R
	TCGTAAGAAGGGTCTGTGATAG

	INT5-DONOR-F
	GTGTTCTACGCTAGAAACTCC

	INT5-DONOR-R
	TACGTGTTAGCAAAGTTGACG

	INT6-DONOR-F
	AGTAAGGGCAGTGTACCATAG

	INT6-DONOR-R
	ACATTAAGAACCAAGATCATGCA

	ERG9-50DEL-DONOR-F
	GATTGCAAGATCATTATTTGAAAAAGTAGAGAACGTTTGATGGTGCTACCCTGCAGGGG

	ERG9-50DEL-DONOR-R
	GCTCAAGCGGATGTAGGACTAGTTGTGCTAGTTTGCCCATTTGTAAAAAAGGTACGGTTCGTTTACG

	ERG9-100DEL-DONOR-F
	GATTGCAAGATCATTATTTGAAAAAGTAGAGAACGTTTGATATAAGAGGGCTTACATAACTCCCC

	ERG9-100DEL-DONOR-R
	GCTCAAGCGGATGTAGGACTAGTTGTGCTAGTTTGCCCATTTGTAAAAAAGGTACGGTTCGTTTACG

	ERG9-100R-DONOR-F
	GATTGCAAGATCATTATTTGAAAAAGTAGAGAACGTTTGACAAGGTGTCTAGTGTGTATAGAGC

	ERG9-100R-DONOR-R
	GCTCAAGCGGATGTAGGACTAGTTGTGCTAGTTTGCCCATTTTTTTAGGGGAGTTATGTAAGCCC





[bookmark: _Hlk171277620]Supplementary Table S3. A list of gene coding sequences used in this study.
	Gene
	Coding sequences (5’-3’)

	CaVAL
	ATGGCGGAGATGTTTAATGGGAACTCATCAAATGATGGGTCGTCGTGCATGCCGGTTAAAGATGCATTGAGACGAACAGGTAACCATCATCCTAACCTTTGGACTGACGACTTTATACAGTCTCTAAACAGTCCATATTCGGACAGCAGCTACCACAAGCACCGCGAGATACTGATCGACGAGATCCGAGATATGTTCTCTAACGGAGAGGGCGATGAATTTGGTGTTCTAGAAAATATCTGGTTCGTTGACGTCGTTCAAAGGTTAGGTATAGATCGTCACTTTCAAGAAGAAATAAAAACTGCGCTAGATTACATCTACAAATTCTGGAACCATGACTCCATCTTTGGTGACTTAAATATGGTAGCGCTGGGGTTCAGGATACTTCGCTTAAATCGGTACGTTGCGTCAAGCGATGTGTTCAAGAAGTTCAAAGGAGAAGAAGGGCAATTCTCAGGCTTTGAATCTAGCGATCAGGATGCCAAGTTAGAGATGATGCTCAATTTATATAAGGCTTCGGAGTTGGATTTTCCAGACGAAGACATCCTTAAAGAAGCACGGGCATTTGCATCCATGTATCTGAAACACGTAATCAAAGAGTACGGAGACATTCAAGAAAGTAAAAACCCTCTACTCATGGAGATCGAGTATACATTCAAGTATCCGTGGCGTTGCCGCTTGCCACGGCTTGAAGCATGGAATTTTATACACATTATGCGACAGCAGGATTGTAACATATCCTTGGCGAACAACTTGTACAAAATTCCGAAAATTTACATGAAGAAAATATTAGAGCTAGCCATTTTGGATTTCAATATTCTGCAGTCACAACATCAACATGAGATGAAACTCATCTCGACATGGTGGAAAAACTCATCTGCCATTCAGCTCGACTTTTTTCGACATAGGCACATTGAATCCTATTTCTGGTGGGCAAGCCCACTCTTCGAACCCGAATTTAGTACGTGCCGTATCAATTGCACCAAATTGAGTACGAAAATGTTCCTCCTCGATGATATATACGACACTTATGGCACGGTCGAGGAATTAAAACCTTTTACGACCACACTTACCCGGTGGGATGTCTCTACCGTGGACAATCACCCTGACTATATGAAGATCGCTTTCAATTTCAGCTATGAAATATATAAGGAGATCGCTTCGGAAGCTGAAAGGAAGCATGGGCCTTTTGTCTATAAATACCTTCAGTCTTGTTGGAAGTCCTATATAGAAGCTTACATGCAAGAAGCGGAATGGATTGCCTCCAATCATATACCGGGCTTTGACGAGTACCTGATGAATGGTGTAAAGTCTTCAGGAATGCGCATACTTATGATCCATGCGCTCATTTTGATGGATACCCCCCTCAGTGATGAGATCCTGGAACAGCTAGACATACCCTCTAGCAAGAGTCAGGCTCTACTGAGTTTAATTACTAGACTTGTGGACGACGTGAAGGACTTTGAAGATGAGCAAGCCCATGGAGAGATGGCCTCCTCGATCGAGTGTTACATGAAGGATAATCACGGCTCAACTCGAGAGGATGCTCTAAACTATTTGAAAATTCGTATCGAGTCCTGTGTACAAGAATTAAATAAGGAACTCCTAGAGCCCTCGAACATGCACGGCAGTTTCAGAAACCTGTACCTCAACGTAGGTATGAGAGTCATTTTTTTTATGCTTAATGATGGGGACCTGTTCACACACTCTAACAGAAAGGAGATTCAGGATGCAATTACGAAGTTTTTCGTGGAGCCCATAATTCCGTGA





[bookmark: _Hlk171277638]Supplementary Table S4. A list of integration sites used in this study.
	
	Upstream ORF
	Downstream ORF

	Int1
	PAS_FragB_0066
	PAS_FragB_0067

	Int2
	PAS_chr4_0576
	PAS_chr4_0575

	Int3
	PAS_chr3_0053
	PAS_chr3_0054

	Int4
	PAS_chr2-2_0142
	PAS_chr2-2_0143

	Int5
	PAS_chr2-1_0727
	PAS_chr2-1_0728

	Int6
	PAS_chr2-1_0010
	PAS_chr2-1_0011




