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Table S1 Strains used in this article
	[bookmark: _Hlk128317545]Strain
	Genotype
	Source

	Escherichia coli DH5α
	fhuA2 (argF-lacZ) U169 phoA glnV44 ϕ80 Δ(lacZ)M15
gyrA96 recA1 relA1 endA1 thi-1 hsdR17
	This lab

	Y. lipolytica Po1f（Δku70）
	MatA, leu2-270, ura3-302, xpr2-322, axp1-2, Δku70, ΔTrp
	This lab

	YL-1
	Po1f (Δku70, ΔTrp), 28s rDNA (up)-TEFp-YlΔ12D-LIP2t,
LIP2t-TRP-28s rDNA (down)
	This work

	YL-2
	Po1f (Δku70, ΔTrp), 28s rDNA (up)-TEFp-FmΔ12D-LIP2t,
LIP2t-TRP-28s rDNA (down)
	This work

	YL-3
	YL-2, D17 (up)-FBAp-IgΔ9E-XPR2t, XPR2t-TEFpEhELO1-LIP2t, LIP2t-LEU-D17 (down)
	This work

	YL-4
	YL-2, D17 (up)-FBAp-EgΔ9E-XPR2t, XPR2t-TEFpEhELO1-LIP2t, LIP2t-LEU-D17 (down)
	This work

	YL-5
	YL-2, D17 (up)-MRG-LIP2t, LIP2t-LEU-D17 (down)
	This work

	YL-6
	YL-2, D17 (up)-MRA-LIP2t, LIP2t-LEU-D17 (down)
	This work

	YL-7
	YL-3, 28s rDNA (up)-FBAp-IgΔ9E-XPR2t, XPR2t-TEFpEhELO1-LIP2t, LIP2t-HUH-28s rDNA (down)
	This work

	YL-8
	YL-3, 28s rDNA (up)-FBAp-IgΔ9E-XPR2t, XPR2t- TDH1p -
EhELO1-LIP2t, LIP2t-HUH-28s rDNA (down)
	This work

	YL-9
	YL-3, 28s rDNA (up)-FBAp-IgΔ9E-XPR2t, XPR2t- TEFinp -
EhELO1-LIP2t, LIP2t-HUH-28s rDNA (down)
	This work

	YL-10
	YL-3, 28s rDNA (up)-FBAp-IgΔ9E-XPR2t, XPR2t- FBAinp -
EhELO1-LIP2t, LIP2t-HUH-28s rDNA (down)
	This work

	YL-11
	YL-3, 28s rDNA (up)-FBAp-IgΔ9E-XPR2t, XPR2t- GMPp -
EhELO1-LIP2t, LIP2t-HUH-28s rDNA (down)
	This work

	YL-11ΔU
	YL-11, ΔUra
	This work

	YL-12
	YL-11ΔU, PEX10 (F1500)-HUH-PEX10 (R1500)
	This work




Table S2 Plasmids used in this article
	Plasmid
	Genotype
	Source

	pUC19
	
	This lab

	pUC19-M1
	pUC19-28s rDNA (up)-TEFp-YlΔ12D-LIP2t
	This work

	pUC19-M2
	pUC19-28s rDNA (up)-TEFp-FmΔ12D-LIP2t
	This work

	pUC19-MS1
	pUC19-LIP2t-TRP-28s rDNA (down)
	This lab

	pUC19-M3
	pUC19-D17 (up)-FBAp-IgΔ9E-XPR2t
	This work

	pUC19-M4
	pUC19-XPR2t-TEFp-EhELO1-LIP2t
	This lab

	pUC19-M5
	pUC19-D17 (up)-FBAp-EgΔ9E-XPR2t
	This work

	pUC19-MRG
	pUC19-FBAp-IgΔ9E-G4S-EhELO1
	This work

	pUC19-MRA
	pUC19-FBAp-IgΔ9E-2A-EhELO1
	This work

	pUC19-M6
	pUC19-D17 (up)-MRG-LIP2t
	This work

	pUC19-M7
	pUC19-D17 (up)-MRA-LIP2t
	This work

	pUC19-MS2
	pUC19-LIP2t-LEU-D17 (down)
	This lab

	pUC19-M8
	pUC19-28s rDNA (up)-FBAp-IgΔ9E-XPR2t
	This lab

	pUC19-M9
	pUC19-XPR2t-TEFp-EhELO1-LIP2t
	This lab

	pUC19-M10
	pUC19-XPR2t-TDH1p-EhELO1-LIP2t
	This work

	pUC19-M11
	pUC19-XPR2t-TEFinp-EhELO1-LIP2t
	This work

	pUC19-M12
	pUC19-XPR2t-FBAinp-EhELO1-LIP2t
	This work

	pUC19-M13
	pUC19-XPR2t-GMPp-EhELO1-LIP2t
	This work

	pUC19-MS3
	pUC19-LIP2t-HUH-28s rDNA (down)
	This lab

	pUC19-PEX10Δ
	pUC19-PEX10 (F1500)-HUH-PEX10 (R1500)
	This lab




Table S3 Primer sequences used in this article
	[bookmark: _Hlk130897739]Primer
	Primer sequence(5′-3′)

	M1-1F
	GACCATGATTACGCCAAGCTTTATGTGAGTGTTAGGGTGGCAAA

	M1-1R
	CGGTCTCTCCGGAATTTCAACCGGCT

	M1-2F
	TTGAAATTCCGGAGAGACCGGGTTGGCGGC

	M1-2R
	GTCGAATCCATGGTGGCTTTGAATGATTCTTATACTC

	M1-3F
	AAAGCCACCATGGATTCGACCACGCAGAC

	M1-3R
	GCCTACTTTTTAGAAGGCAGGCCG

	M1-4F
	CTGCCTTCTAAAAAGTAGGCTATTTATCACTCTTTACAACTTCTACCTC

	M1-4R
	AAAACGACGGCCAGTGAATTCAAGCTTAACACCAGTATCAGAACACAG

	M2-1F
	GACCATGATTACGCCAAGCTTTATGTGAGTGTTAGGGTGGCAAA

	M2-1R
	CGGTCTCTCCGGAATTTCAACCGGCT

	M2-2F
	TTGAAATTCCGGAGAGACCGGGTTGGCGGC

	M2-2R
	AGGCCATGGTGGCTTTGAATGATTCTTATACTC

	M2-3F
	ATTCAAAGCCACCATGGCCTCTACCTCTGCCCT

	M2-3R
	TAAATAGCTTAGGCCACGGGCTTGATC

	M2-4F
	CCCGTGGCCTAAGCTATTTATCACTCTTTACAACTTCTACCTC

	M2-4R
	AAAACGACGGCCAGTGAATTCAAGCTTAACACCAGTATCAGAACACAG

	M3-1F
	GACCATGATTACGCCAAGCTTAGACATGCCCTTTATGACCTCAA

	M3-1R
	GCAATTTGCTCCCGAGACATGGTTGC

	M3-2F
	ATGTCTCGGGAGCAAATTGCCCCGGAGAAGACG

	M3-2R
	ATGGTGGCTGTGTGATGTGTAGTTTAGATTTCGAA

	M3-3F
	ACACATCACACAGCCACCATGGCTACTGAAGC

	M3-3R
	AATTGCTTACAGGGCCTTGCCGCC

	M3-4F
	GCAAGGCCCTGTAAGCAATTAACAGATAGTTTGCCGG

	M3-4R
	AAAACGACGGCCAGTGAATTCAGATCTGAGCGTGAATTATACGGTT

	M4-1F
	GACCATGATTACGCCAAGCTTGCAATTAACAGATAGTTTGCCGG

	M4-1R
	AACCCGGTCTCTAGATCTGAGCGTGAATTATACGGTT

	M4-2F
	TCAGATCTAGAGACCGGGTTGGCGGC

	M4-2R
	TAGACTCCATGGTGGCTTTGAATGATTCTTATACTC

	M4-3F
	CAAAGCCACCATGGAGTCTATCTCCGCTTCTGTG

	M4-3R
	TAGCCTACACCAGCTTCTTGTCCTTGTC

	M4-4F
	CAAGAAGCTGGTGTAGGCTATTTATCACTCTTTACAACTTCTACCTC

	M4-4R
	AAAACGACGGCCAGTGAATTCAAGCTTAACACCAGTATCAGAACACAG

	M5-1F
	GACCATGATTACGCCAAGCTTAGACATGCCCTTTATGACCTCAA

	M5-1R
	GCAATTTGCTCCCGAGACATGGTTGC

	M5-2F
	ATGTCTCGGGAGCAAATTGCCCCGGAGAAGACG

	M5-2R
	ATGGTGGCTGTGTGATGTGTAGTTTAG

	M5-3F
	ACACATCACACAGCCACCATGGAGGTGGTGAACGAGATCG

	M5-3R
	GCCTAGCCTGAATCTTCTTGGCGC

	M5-4F
	CAAGAAGATTCAGGCTAGGCAATTAACAGATAGTTTGCCGG

	M5-4R
	AAAACGACGGCCAGTGAATTCAGATCTGAGCGTGAATTATACGGTT

	MRG-2R0
	CGCCCAGGGCCTTGCCGCCC

	MRG-2R1
	GGAGCCACCACCGCCCAGGGCCTTGC

	MRG-1F
	GACCATGATTACGCCAAGCTTAATTGCCCCGGAGAAGACG

	MRG-1R
	ATGGTGGCTGTGTGATGTGTAGTTTAGATTTCGAA

	MRG-2F
	ACACATCACACAGCCACCATGGCTACTGAAGC

	MRG-2R
	ACAGAAGCGGAGATAGACTCGGAGCCACCACCGCCCAG

	MRG-3F
	GAGTCTATCTCCGCTTCTGTGCG

	MRG-3R
	AAAACGACGGCCAGTGAATTCCTACACCAGCTTCTTGTCCTTGTC

	MRA-2R0
	CTCTACCCTCAGCTCTCAGGGCCTTGCCGCC

	MRA-2R1
	CAACGTCACCGCAAGTAAGCAAAGAACCTCTACCCTCAGCTC

	MRA-2R2
	TGGACCTGGGTTTTCCTCAACGTCACCGCAAG

	MRA-1F
	GACCATGATTACGCCAAGCTTAATTGCCCCGGAGAAGACG

	MRA-1R
	ATGGTGGCTGTGTGATGTGTAGTTTAGATTTCGAA

	MRA-2F
	ACACATCACACAGCCACCATGGCTACTGAAGC

	MRA-2R
	ATAGACTCTGGACCTGGGTTTTCCTCAA

	MRA-3F
	AACCCAGGTCCAGAGTCTATCTCCGCTTCTGTGCG

	MRA-3R
	AAAACGACGGCCAGTGAATTCCTACACCAGCTTCTTGTCCTTGTC

	M6-1F
	GACCATGATTACGCCAAGCTTAGACATGCCCTTTATGACCTCAA

	M6-1R
	GCAATTTGCTCCCGAGACATGGTTGC

	M6-2F
	ATGTCTCGGGAGCAAATTGCCCCGGAGAAGACG

	M6-2R
	TAGCCTACACCAGCTTCTTGTCCTTGTC

	M6-3F
	CAAGAAGCTGGTGTAGGCTATTTATCACTCTTTACAACTTCTACCTC

	M6-3R
	AAAACGACGGCCAGTGAATTCAAGCTTAACACCAGTATCAGAACACAG

	M7-1F
	GACCATGATTACGCCAAGCTTAGACATGCCCTTTATGACCTCAA

	M7-1R
	GCAATTTGCTCCCGAGACATGGTTGC

	M7-2F
	ATGTCTCGGGAGCAAATTGCCCCGGAGAAGACG

	M7-2R
	TAGCCTACACCAGCTTCTTGTCCTTGTC

	M7-3F
	CAAGAAGCTGGTGTAGGCTATTTATCACTCTTTACAACTTCTACCTC

	M7-3R
	AAAACGACGGCCAGTGAATTCAAGCTTAACACCAGTATCAGAACACAG

	M10-1F
	GACCATGATTACGCCAAGCTTGCAATTAACAGATAGTTTGCCGG

	M10-1R
	CGGCCGATTCATTTCAACAGATCTGAGCGTGAATTATACGGTT

	M10-2F
	CTGTTGAAATGAATCGGCCGAC

	M10-2R
	TCCATGGTGGCTTGTTGATGTGTGTTTAATTCAAGAATG

	M10-3F
	CATCAACAAGCCACCATGGAGTCTATCTCCG

	M10-3R
	TAGCCTACACCAGCTTCTTGTCCTTGTC

	M10-4F
	CAAGAAGCTGGTGTAGGCTATTTATCACTCTTTACAACTTCTACCTC

	M10-4R
	AAAACGACGGCCAGTGAATTCAAGCTTAACACCAGTATCAGAACACAG

	M11-1F
	GACCATGATTACGCCAAGCTTGCAATTAACAGATAGTTTGCCGG

	M11-1R
	AACCCGGTCTCTAGATCTGAGCGTGAATTATACGGTT

	M11-2F
	TCAGATCTAGAGACCGGGTTGGCGGC

	M11-2R
	CCTGCGGTTAGTACTGCAAAAAGTG

	M11-3F
	TTTGCAGTACTAACCGCAGGCCACCATGGAGTCTATCTCCG

	M11-3R
	TAGCCTACACCAGCTTCTTGTCCTTGTC

	M11-4F
	CAAGAAGCTGGTGTAGGCTATTTATCACTCTTTACAACTTCTACCTC

	M11-4R
	AAAACGACGGCCAGTGAATTCAAGCTTAACACCAGTATCAGAACACAG

	M12-1F
	GACCATGATTACGCCAAGCTTGCAATTAACAGATAGTTTGCCGG

	M12-1R
	TCCGGGGCAATTAGATCTGAGCGTGAATTATACGGTT

	M12-2F
	TCAGATCTAATTGCCCCGGAGAAGACG

	M12-2R
	ATAGACTCCATGGTGGCAGAGCTGGGTTAGTTTGTGTAGAGAG

	M12-3F
	TCTGCCACCATGGAGTCTATCTCCG

	M12-3R
	TAGCCTACACCAGCTTCTTGTCCTTGTC

	M12-4F
	CAAGAAGCTGGTGTAGGCTATTTATCACTCTTTACAACTTCTACCTC

	M12-4R
	AAAACGACGGCCAGTGAATTCAAGCTTAACACCAGTATCAGAACACAG

	M13-1F
	GACCATGATTACGCCAAGCTTGCAATTAACAGATAGTTTGCCGG

	M13-1R
	CTGCAGATCTGAGCGTGAATTATACGGTT

	M13-2F
	ATTCACGCTCAGATCTGCAGGCACCCTTGACAACC

	M13-2R
	GACTCCATGGTGGCTTTTTGTATGTGTTTTGGTGATGTCA

	M13-3F
	CAAAAAGCCACCATGGAGTCTATCTCCG

	M13-3R
	TAGCCTACACCAGCTTCTTGTCCTTGTC

	M13-4F
	CAAGAAGCTGGTGTAGGCTATTTATCACTCTTTACAACTTCTACCTC

	M13-4R
	AAAACGACGGCCAGTGAATTCAAGCTTAACACCAGTATCAGAACACAG

	M1-F
	TATGTGAGTGTTAGGGTGGCAAACCCCAGCGCG

	M1-R
	AAGCTTAACACCAGTATCAGAACACAGACAGATGCATTCTTGGG

	M2-F
	TATGTGAGTGTTAGGGTGGCAAACCCCAGCGCG

	M2-R
	AAGCTTAACACCAGTATCAGAACACAGACAGATGCATTCTTGGG

	M3-F
	AGACATGCCCTTTATGACCTCAAACACCACTCCAAGGCC

	M3-R
	AGATCTGAGCGTGAATTATACGGTTAAATCTCCGCCTCAC

	M4-F
	GCAATTAACAGATAGTTTGCCGGTGATAATTCTCTTAACCTCCC

	M4-R
	AAGCTTAACACCAGTATCAGAACACAGACAGATGCATTCTTGGG

	M5-F
	AGACATGCCCTTTATGACCTCAAACACCACTCCAAGGCC

	M5-R
	AGATCTGAGCGTGAATTATACGGTTAAATCTCCGCCTCAC

	M6-F
	AGACATGCCCTTTATGACCTCAAACACCACTCCAAGGCC

	M6-R
	AAGCTTAACACCAGTATCAGAACACAGACAGATGCATTCTTGGG

	M7-F
	AGACATGCCCTTTATGACCTCAAACACCACTCCAAGGCC

	M7-R
	AAGCTTAACACCAGTATCAGAACACAGACAGATGCATTCTTGGG

	M8-F
	TATGTGAGTGTTAGGGTGGCAAACCCCAGCGCG

	M8-R
	AGATCTGAGCGTGAATTATACGGTTAAATCTCCGCCTCAC

	M9-F
	GCAATTAACAGATAGTTTGCCGGTGATAATTCTCTTAACCTCCC

	M9-R
	AAGCTTAACACCAGTATCAGAACACAGACAGATGCATTCTTGGG

	M10-F
	GCAATTAACAGATAGTTTGCCGGTGATAATTCTCTTAACCTCCC

	M10-R
	AAGCTTAACACCAGTATCAGAACACAGACAGATGCATTCTTGGG

	M11-F
	GCAATTAACAGATAGTTTGCCGGTGATAATTCTCTTAACCTCCC

	M11-R
	AAGCTTAACACCAGTATCAGAACACAGACAGATGCATTCTTGGG

	M12-F
	GCAATTAACAGATAGTTTGCCGGTGATAATTCTCTTAACCTCCC

	M12-R
	AAGCTTAACACCAGTATCAGAACACAGACAGATGCATTCTTGGG

	M13-F
	GCAATTAACAGATAGTTTGCCGGTGATAATTCTCTTAACCTCCC

	M13-R
	AAGCTTAACACCAGTATCAGAACACAGACAGATGCATTCTTGGG

	MRG-F
	ATTGCCCCGGAGAAGACGGCCAGGCC

	MRG-R
	CTACACCAGCTTCTTGTCCTTGTCCTTGTTGGCGTAGTTGTTGG

	MRA-F
	ATTGCCCCGGAGAAGACGGCCAGGCC

	MRA-R
	CTACACCAGCTTCTTGTCCTTGTCCTTGTTGGCGTAGTTGTTGG

	MS1-F
	GCTATTTATCACTCTTTACAACTTCTACCTCAACTATCTACTTT

	MS1-R
	CCTGGAAAGGAATGCTAGAAAATGGTTGTTAANCCA

	MS2-F
	[bookmark: _GoBack]GCTATTTATCACTCTTTACAACTTCTACCTCAACTATCTACTTT

	MS2-R
	TCATTCCTCTCCGCGCATCCGC

	MS3-F
	GCTATTTATCACTCTTTACAACTTCTACCTCAACTATCTACTTT

	MS3-R
	CCTGGAAAGGAATGCTAGAAAATGGTTGTTAANCCA



