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Fig. S1. Effect of different SA concentrations on the engineered Y. lipolytica Hi-SA2. (a) SA production of engineered strain Hi-SA2 under different SA concentrations. (b) Glucose consumption of engineered strain Hi-SA2 under different SA concentrations. Error bars indicate standard deviations of three biological replicates.
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Fig. S2. Batch fermentation of evolved strains in shaking flasks. (a) Comparison of SA production and yield within 120 h. (b) Growth curves (OD600) of five evolved strains. Error bars indicate standard deviations of three biological replicates.
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Fig. S3. Genome resequencing and transcriptome analysis of the evolved strain E501. (a) PCR validation of Rpn1 mutation site in the evolved strain E501. (b) Significantly differentially expressed genes (q<0.05 and |log2 fold change|>1) were screened. (c) Amino acid sequence alignment of Rpn1 from different yeast species.











Table S1. Plasmids used in this study
	Plasmids
	Descriptions
	Sources

	JMP-nat-GPD-TEF
	Integrative vector harboring the NAT marker, GPD promoter and TEF promoter
	(Cui et al., 2023)

	JMP-nat-YlYht1
	JMP-nat-GPD-TEF harboring YlYht1 expression cassette
	This study

	JMP-nat-YlYht3
	JMP-nat-GPD-TEF harboring YlYht3 expression cassette
	This study

	JMP-nat-YlYht4
	JMP-nat-GPD-TEF harboring YlYht4 expression cassette
	This study

	JMP-nat-YlHxk1
	JMP-nat-GPD-TEF harboring YlHxk1 expression cassette
	This study

	JMP-nat-YlPfk1
	JMP-nat-GPD-TEF harboring YlPfk1 expression cassette
	This study

	JMP-nat-YlPyk1
	JMP-nat-GPD-TEF harboring YlPyk1 expression cassette
	This study

	JMP-nat-YlHxk1-YlPfk1
	JMP-nat-GPD-TEF harboring YlHxk1 and YlPfk1expression cassette
	This study

	JMP-nat-YlHxk1-YlPyk1
	JMP-nat-GPD-TEF harboring YlHxk1 and YlPyk1expression cassette
	This study

	JMP-nat-YlPfk1-YlPyk1
	JMP-nat-GPD-TEF harboring YlPfk1 and YlPyk1expression cassette
	This study


















Table S2. Primer sequences used in this study
	Primers
	Primer sequences (5’-3’)
	Functions

	Yht1-F
	GAATTAAACACACATCAACAATGGGACTCGCTAACATCAT
	amplification of YlYht1

	Yht1-R
	GGGACAGGCCATGGAGGTACCTAGACAGACTCAATGTAGA
	amplification of YlYht1

	Yht3-F
	GAATTAAACACACATCAACAATGTCCACTAGTGCTATGAC
	amplification of YlYht3

	Yht3-R
	GGGACAGGCCATGGAGGTACCTAAGAGGACTCGGAGAAGT
	amplification of YlYht3

	Yht4-F
	GAATTAAACACACATCAACAATGGCGAGGCTTTGTCTTTC
	amplification of YlYht4

	Yht4-R
	GGGACAGGCCATGGAGGTACTTAAACAGTCTCGGTGTACT
	amplification of YlYht4

	Hxk1-F
	GAATTAAACACACATCAACAATGGTTCATCTTGGTCCCCG
	amplification of YlHxk1

	Hxk1-R
	GGGACAGGCCATGGAGGTACCTAAATATCGTACTTGACAC
	amplification of YlHxk1

	Pfk1-F
	GAATTAAACACACATCAACAATGATTGAAGGAATCTCCTT
	amplification of YlPfk1

	Pfk1-R
	GGGACAGGCCATGGAGGTACCTAACAAGGATCAATAATAC
	amplification of YlPfk1

	Pyk1-F
	GAATTAAACACACATCAACAATGATTTACACCGCCAATTC
	amplification of YlPyk1

	Pyk1-R
	GGGACAGGCCATGGAGGTACTTAGACACACTCGAGAACTC
	amplification of YlPyk1

	JMP-FP
	GTACCTCCATGGCCTGTCCC
	amplification of JMP-nat-GPD-TEF

	JMP-RP
	TGTTGATGTGTGTTTAATTCAAGAATGAATATAGAGAAG
	amplification of JMP-nat-GPD-TEF



Table S3. Transcriptome analysis of evolved strain E501 and unevolved strain Hi-SA2.
Total of 363 significantly differentially expressed genes (q<0.05 and |log2 fold change|>1), including 30 upregulated and 63 downregulated genes in KEGG (Kyoto Encyclopedia of Genes and Genomes) pathway.
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