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Supplementary Table S1. Oligonucleotides used in this study
	DAL2p_SacI_fwd
	AGAGAGAGCTCGGCACCGAGGAAAAGATAG

	DAL2p_BamHI_rev
	GCGGGATCCTTTTCTAAAGAAGAGACCG

	DAL3p_SacI_fwd
	AGAGAGAGCTCACCCATTTGAAAATGTTGAG

	[bookmark: OLE_LINK21]DAL3p_BamHI_rev
	CGGGATCCATCTTTGCTTCAAAGATTTTTTGC

	Gal80_Del_fwd
	ATGGACTACAACAAGAGATCTTCGGTCTCAACCGTGC CTACATTAAACG

	Gal80_Del_ rev
	TTATAAACTATAATGCGAGATATTGCTAACGTTTAAT GTAGGCACGGTTG

	Gal80_Up_fwd
	CTCTCCCCTGCAATATAATAG

	Gal80_Down_ rev
	GTCAGTGCACCTTCTCTCAC

	DAL2p_Gal4_fwd
	TGAGCGGCAAGAAGTTTCAAAACGTCCGCGTCCTTTGAGGCACCGAGGAAAAGATAG

	DAL2p_Gal4_fwd
	ATATCGCATGCTTGTTCGATAGAAGACAGTAGCTTCATTTTTCTAAAGAAGAGACCG

	Gal4_verify_R 
	CACAGTTGAAGTGAACTTG

	F_Sp.Flo1p
	TTGGTCTCAGATGGTTTGATGTAAGCTCTCTTCGTTTTAGAGCTAGAAATAG

	SUP4t_ rev
	TTGGTCTCAAAAGAGACATAAAAAACAAAAAAAG

	GAL1p_Flo1_fwd
	TAAAGTCTGAAATTGTTGAAAGGCACTCAAAAAGATAAACGGATTAGAAGCCGCCGAG

	GAL1p_Flo1_rev
	ACTGCCAAAAACATATAGCGATGAGGCATTGTCATTTTTCTCCTTGACGTTAAAGTATAG

	Flo1_verify_rev
	CCTCTGGCCTGCTGGTAAG







Supplementary Table S2. Plasmids used in this study
	Plasmid
	Description
	Source

	p414-TEF1p-Cas9
	Plasmid harboring the Cas9 expression cassette
	1

	pRS426SNR52
	pESC-URA derivative with the PSNR52-TSUP4 cassette
	Lab stock 

	pgGal80
	[bookmark: OLE_LINK33]pRS426SNR52 derivative with gRNA targeting at the open reading frame of Gal80
	2

	[bookmark: OLE_LINK3]pgGal4p
	[bookmark: OLE_LINK5][bookmark: OLE_LINK34]pRS426SNR52 derivative with gRNA targeting at the promoter region of Gal4
	3

	pgFlo1p
	pRS426SNR52 derivative with gRNA targeting at the promoter region of Flo1
	This study

	[bookmark: OLE_LINK24]pRS425GAL1-EGFP
	Plasmid pRS425GAL1 derivative with EGFP gene under the control of GAL1 promoter
	3

	[bookmark: OLE_LINK4]pRS425DAL2-EGFP
	[bookmark: OLE_LINK25]pRS425Gal1-EGFP derivative with DAL2 promoter replacing the GAL1 promoter
	This study

	pRS425DAL3-EGFP
	pRS425Gal1-EGFP derivative with DAL3 promoter replacing the GAL1 promoter
	This study





Supplementary Table S3. Strains used in this study
	Strain
	Description
	Source

	E. coli Top10 or DH5α
	For cloning purpose 
	Invitrogen

	[bookmark: OLE_LINK9]BY4741
	MATa; his3Δ1; leu2Δ0; met15Δ0; ura3Δ0
	Euroscarf

	JS-Allan
	[bookmark: OLE_LINK30][bookmark: OLE_LINK28][bookmark: OLE_LINK27]Strain BY4741 derivative with ΔGal80 and Gal4 under the control of DAL2 promoter 
	[bookmark: OLE_LINK10]This study

	JS-BE5-PEST
	Strain BY4741 derivative for β-carotene synthesis
	4

	JS-BE5-Allan
	[bookmark: OLE_LINK11]Strain JS-BE5-PEST derivative with ΔGal80 and Gal4 under the control of DAL2 promoter
	This study

	[bookmark: OLE_LINK12]JS-Allan PGAL1:Flo1
	Strain JS-Allan derivative with Flo1 under the control of GAL1 promoter
	This study





References
(1) DiCarlo, J. E.; Norville, J. E.; Mali, P.; Rios, X.; Aach, J.; Church, G. M. Genome engineering in Saccharomyces cerevisiae using CRISPR-Cas systems. Nucleic Acids Res 2013, 41 (7), 4336-4343. 
(2) Song, J.; Fan, J.; Fan, C.; He, N.; Ye, X.; Cao, M.; Yuan, J. A Layered Genetic Design Enables the Yeast Galactose Regulon to Respond to Cyanamide. ACS Synth Biol 2023, 12 (9), 2783-2788. 
(3) Fan, C.; Zhang, D.; Mo, Q.; Yuan, J. Engineering Saccharomyces cerevisiae-based biosensors for copper detection. Microb Biotechnol 2022, 15 (11), 2854-2860. 
(4) Fan, J.; Zhang, Y.; Li, W.; Li, Z.; Zhang, D.; Mo, Q.; Cao, M.; Yuan, J. Multidimensional Optimization of Saccharomyces cerevisiae for Carotenoid Overproduction. Biodes Res 2024, 6, 0026. 

S11

