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[bookmark: _Hlk157427962]Additional Tables
Additional Table S1 List of Yarrowia lipolytica strains used in this study
The strain names in the BIMlip and DBFM collections, the genotypes and the phenotype in parentheses, and the corresponding references. Auxotrophies are as follow; for uracil (Ura-), for leucine (Leu-) and for lysine (Lys-); Suc+: able to grow on sucrose; Fil-: not able to filament; DAEP: deleted for alcaline extracellular protease. GA – glucoamylase; JMP62-ura/leu/lys – JMP62 plasmid series with a respective selection marker.

	Strain name
	Description
	Reference

	W29
	MatA
	[1]

	W29-ura3-302
	W29 + ura3-302 (Ura-, Suc+)
	[1]

	Po1a
	W29-ura3-302 + leu2-270 (Ura-, Leu-, Suc+)
	[1]

	JMY195/Po1d
	Po1a + xpr2-322 (Ura-, Leu-, Suc+, DAEP)
	[1]

	MTLY50
	Po1d + Dlip2 (Ura-, Leu-, Suc+, DAEP)
	[1]

	MTLY55
	MTLY50 +Dlip7 (Ura-, Leu-, Suc+, DAEP)
	[1]

	JMY1348/MTLY60
	MTLY55 + Dlip8 (Ura-, Leu-, Suc+, DAEP)
	[1]

	JMY1212
	JMY1348 + leu2-270-LEU2-ZETA (Ura-, Leu+, Suc+, DAEP)
	[1]

	JMY5207
	JMY1212 + lys5::URA3ex (Ura+, Leu+, Suc+, DAEP)
	[1]

	JMY7121
	JMY5207 + Dlys5 (Ura-, Leu+, Lys-, Suc+, DAEP)
	[2]

	JMY7123
	JMY7121 + eyk1::URA3ex (Ura+, Leu+, Lys-, Suc+, DAEP)
	[2]

	JMY7126
	JMY7123 + Deyk1 (Ura-, leu+, Lys-, Suc+, DAEP)
	[2]

	JMY8647
	JMY7126 + mhy1-0440 (Ura-, Leu+, Suc+, DAEP, Fil-)
	[2]

	JMY8695
	JMY8647 + leu2-270 Δ LEU2 (Ura-, Leu+, Lys-, Suc+, DAEP, Fil-)
	This study

	JMY9431
	JMY8695 + ΔYALI0D25278g_HXM1 (Ura-, Leu-, Lys-, Suc+, DAEP, Fil-)
	This study

	JMY9438
	JMY9431 + ΔYALI0B05654g_AXP1 (Ura-, Leu-, Lys-, Suc+, DAEP, Fil-)
	This study

	JMY9443
	JMY9438 + ΔYALI0E20823g_YPS3 (Ura-, Leu-, Lys-, Suc+, DAEP, Fil-)
	This study

	JMY9446
	JMY9443 + ΔYALI0E10175g_YPS1 (Ura-, Leu-, Lys-, Suc+, DAEP, Fil-)
	This study

	JMY9449
	JMY9446+ ΔYALI0D10835g_YPS4 (Ura-, Leu-, Lys-, Suc+, DAEP, Fil-)
	This study

	JMY9450
	JMY9449 + ΔYALI0F27071g_Protease3 (Ura-, Leu-, Lys-, Suc+, DAEP, Fil-)
	This study

	JMY9451
	JMY9450 + ΔYALI0D02024g_Protease5 (Ura-, Leu-, Lys-, Suc+, DAEP, Fil-)
	This study

	JMY9452
	JMY9450 + ΔYALI0D02024g_Protease5 (Ura-, Leu-, Lys-, Suc+, DAEP, Fil-)
	This study

	ECY_604
	JMY9438+ Ura3 solo + Leu2 solo + Lys5 solo
	This study

	ECY_607
	JMY9438+ GA in JMP62-Ura3+ Leu2 solo + Lys5 solo
	This study

	ECY_611
	JMY9438+ GA in JMP62-Ura3+GA in JMP62-Leu + Lys5 solo
	This study

	ECY_613
	JMY9438+ GA in JMP62-Ura3+GA in JMP62-Leu + GA in JMP62-Lys
	This study

	ECY_616
	JMY9451 + Ura3 solo +Leu2 solo + Lys5 solo
	This study

	ECY_619
	JMY9451 + GA in JMP62-Ura3 + Leu2 solo + Lys5 solo
	This study

	ECY_622
	JMY9451 + GA in JMP62-Ura3 + GA in JMP62-Leu2 + Lys5 solo
	This study

	ECY_627
	JMY9451 + GA in JMP62-ura3 +GA in JMP62-Leu2 + GA in JMP62-Lys5 
	This study

	ECY_633
	JMY9451 + GA-Ura3 + Klf1-Leu + Lys5 solo
	This study


[bookmark: _Hlk157432634][bookmark: _Hlk157516841]


Additional Table S2 List of plasmids used in this study (E. coli)
The plasmids used in this study. Plasmid name in BIMlip E. coli strain collection. Replicative donner Cas9 vector containing the corresponding target sequence for the indicated specific gene to be deleted containing the excisable LEU2 or the LYS5 marker. Plasmid pUC57 derivatives containing the disruption PT cassettes (AmpR) synthetized by Genecust). The suffix “-ex” in a marker indicates that it is excisable using a Cre-lox recombination system [3].

	Plasmids
	Description
	Reference

	JME3267
JME4390
	PUT lys5::URA3
GGA_LEU2ex_CrisprCas9-yl_RFP
	[5]
[34]

	JME4393
	GGA_LYS5ex_CrisprCas9-yl_RFP
	[34]
	JME5329
	JME4393+gRNAYl-Leu2_up1 (gEL042)
	This study

	JME5780
	JME4390 + gRNAYl-HXM1-up
	This study

	JME5489
	JME4393 + gRNAYl-HXM1-cds
	This study

	JME5778
	JME4390 + gRNAYl-Axp1-up
	This study

	JME5789
	JME4393 + gRNAYl-Axp1-cds
	This study

	JME5333
	JME958 + gEL046 Disruption cassette PT-Leu2-Zeta
	This study

	JME5757
	JME4390 + gRNAYl-Prot3-up
	This study

	JME5758
	JME4390 + gRNAYl-Prot5-up
	This study

	JME5759
	JME4390 + gRNAYl-Yps1-up
	This study

	JME5760
	JME4390 + gRNAYl-Yps3-up
	This study

	JME5761
	JME4390 + gRNAYl-Yps4-up
	This study

	JME5397
	JME4393 + gRNAYl-Prot3-cds
	This study

	JME5398
	JME4393 + gRNAYl-Prot5-cds
	This study

	JME5399
JME5400
JME5401
JME5787
JME5788
JME5402
JME5403
JME5404
JME5405
JME5406
	JME4393 + gRNAYl-YPS1-cds
JME4393 + gRNAYl-Yps3-cds
JME4393 + gRNAYl-Yps4-cds
pUC57 (AmpR) + AXP1 disruption synthetic PT Cassette
pUC57(AmpR) + HXM1 disruption synthetic PT Cassette
pUC57 (AmpR) + Prot3 disruption synthetic PT Cassette 
pUC57 (AmpR) + Prot5 disruption synthetic PT Cassette
pUC57 (AmpR) + YPS1 disruption synthetic PT Cassette
pUC57 (AmpR) + YPS3 disruption synthetic PT Cassette
pUC57(AmpR)  + YPS4 disruption synthetic PT Cassette
	This study
This study
This study
This study
This study
This study
This study
This study
This study
This study

	JME547
RIE124
RIE132
JME721 (JMP140)
JME5579
JME5840
JME5670
JME5844
JME5850
JME5843
ECB252
	pUB4-Cre-HygR
PUT eyk1::URA3ex
pGEMT-easy-Cre-EYK1
pKS LEU2-Zeta
JMP62-URA3ex-pEYL1-5AB-RFP
JMP62-LYS5ex-pEYL1-5AB-AmilCP
JMP62-LEU2ex-pEYL1-5AB-RFP
JMP62-LEU2ex-pEYL1-5AB-GA
JMP62-LYS5ex-pEYL1-5AB- GA
JMP62-URA3ex-pEYL1-5AB- GA
JMP62-LYS5ex-pTEF-KLF1
	[5]
[5]
[5]
[65]
[5]
This study
[5]
This study
This study
This study
This study
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Additional Table S3 List of SgRNA target sequences used in this study
The guide target sequence for the specific gene deletion for the construction of the Y. lipolytica strains. The systematic YALI gene name of the corresponding genes are abbreviated with the chromosome letter and the gene number as follow: for gene YALIB21582g coding for the MHY1 gene was abbreviated as B21582g. The position is indicated from the Start codon.
	Guides Primers (SgRNA)
	Target sequence
	Position from Start codon

	SgRNA_B21582g_MHY1_162-cds
SgRNA_LEU2_up1
SgRNA_D25278g_HXM1_up2
SgRNA_D25278g_HXM1_CDS
SgRNA_B21582g_AXP1_up
SgRNA_B21582g_AXP1_CDS
SgRNA_F27071g_Prot3_up
sgRNA_F27071g Prot3_cds
SgRNA_D02024g_Prot5_up
sgRNA_D02024Prot5_cds
SgRNA_E10175g_Yps1_up
SgRNA_E10175g_Yps1_CDS
SgRNA_E20823g_Yps3_up
SgRNA_E20823g_Yps3_CDS
SgRNA_D10835g_Yps4_up
SgRNA_D10835g_Yps4_CDS
	GGCGACAGCATGTAAATGGG
GCACTTTTGCCCGTGCTATG
AAGTGAACGTAGTGACGACG
ACCCACCGCTCGGGCCACGT
TCTGCTTGCAATGAAGCTGT
AGTTCCACGAGCAAGGACAC
GTAGCAACGATATATGTACA
TCGTCCTCTTACAAGGCTAA
TAAAGTGCGATGCTGGGTGC
TTCGTCCCCATCGAACAGGA
TGGTCCCTCGAGAGTGTATC
GGAAGCGGCAATCCCGATTG
TCAGGGAAAACACTAAGGAC
CAGGGACCACTTCCACAACC
GAGAGTAGACCTCGTCGGTT
GGATACCGACGCTAACTCCG
	+162 bp
-99 bp
-44 bp
+493 bp
-60 bp
+330 bp
-70 bp
+550 bp
- 50 bp
+237 bbp
-67 bp
+324 bp
-82 bp
+478 bp
-248 bp
+428 bp



Additional Table S4 List of Primers used in this study. 
A) Primer pairs used for disruption cassettes amplification. B) primer pairs for gene deletion verification, the primers for gen deletion verification are located just upstream and downstream form the primers used for PT amplification. Abbreviations are forward (fw) and revers (Rv) primers. C) Primers pairs used for loci PCR and sequencing
[bookmark: _Hlk157435245]
Additional Table S4A List of Primers used for disruption cassettes amplification
	Primer name
	Sequence 5‘ to 3’

	P2_HXM1_fw
T2_HXM1_rv
P_AXP1_fw
T_AXP1_rv
oGS_11_PCR_PTProt3_Fw
oGS_12_PCR_PTProt3_Rv
oGS_13_PCR_PTProt5_Fw
oGS_14_PCR_PTProt5_Rv
oGS_15_PCR_PTYps1_Fw
oGS_16_PCR_PTYps1_Rv
oGS_17_PCR_PTYps3_Fw
oGS_18_PCR_PTYps3_Rv
oEL072_P-Yps4_fwd 
oEL073_T-Yps4_rev
	AGTGCGTCTAAGCTGCATCC
GAAGGAGAACTCGTGGGGTTT
TGGTTAAGGCACATCAGGG
GTAGATCGTCAGGTGAGTTTTC
TTACAGCGTCCACAGGTGTG
CAAAGGCAACACAGTGCAG
TCAATCGCTGCATGGCTG
GTGCGGTCTTTGTTTTTAGATC
AGGCGCTTAGCACACACATG
GTTCTGGCGATTTAGCCCCAATC
AAACTTATGAAACAGGCACAGATATAGTCAG
GTTTTACGACGCCGGCTCATG
TGGCATGAGGCTCCGATG
CGTTGATAGGCAGTGTCTGGTG






Additional Table S4B List of Primers used for deletion verification
[bookmark: _Hlk157435278]Table of Primers used to verify gene deletion. the expected sizes of the band in the WT strain (WT) and in the deleted strains (delta) are indicated in base pair.
	Primer name
	 Sequence 5’ to 3’
	WT
	
Delta
wo PT insertion
	
Delta
with PT insertion

	Ver_P_AXP1_fw
Ver_T_AXP1_rv
Ver_P_HXM1_fw
Ver_T_HXM1_rv
Ver_P_YPS1_fw
Ver_T_YPS1_rv
Ver_P_YPS3_fw
Ver_T_YPS3_rv
Ver_P_YPS4_fw
Ver_T_YPS4_rv
Ver_P_Prot3_fw
Ver_T_Prot3_rv
Ver_P_Prot5_fw
Ver_T_Prot5_rv

	CCCATTTCTCGTCCTTGTCC
CACACACATGCACACAATTAC
ACGTGACAGGCAATTCTCCC
ACCCATCATCTCCTGAAGAC
ATCGCCCTATCCACGCAAAC
TCCCCCAAACCAATTACCTCAC
GAAAACCCAAACCAGCCAAC
TAAAGAGATGCCAGCCAGCC
GAAGGGCAGGTGAAAATAGG
CTCGAAGAAGGTGCTGAAG
ACTACAGCTACAGTTCGTACC
TCATCCATCTCTTCCTTGATCC
AAAAGCAGCAATAGGCGAC
TCCTCCCCTCTTCCTCAAAC

	2759

2597

3151

2838

3760

2938

3314

	2056

2040

2740

2258

3064

2278

3007

	1365

1539

1346

1251

1223

1384

1236




Additional Table S4C List of Primers used for Loci verification and sequencing
	Primer name
	Sequence 5‘ to 3’

	PCR_EYK1_fw
PCR_EYK1_rv
PCR_LIP2_fw
PCR_LIP2_rv
Seq_LIP2_fw
Seq_LIP2_rv
PCR_LIP7_fw
PCR_LIP7_rv
Seq_LIP7_fw
Seq_LIP7_rv
PCR_LIP8_fw
PCR_LIP8_rv
Seq_LIP8_fw
Seq_LIP8_rv
PCR_leu2-70_fw
PCR_leu2-70_rv
Seq_leu-2-70_fw
Seq_leu2-70_rv
PCR_Plys5_fw
PCR_TLys5_rv
Seq_PLys5_fw
Seq_Rlys5_rv
PCR_Amp_fw
PCR_Amp_rv
Fila-intern-verif-fw-2
Fila-intern-verif-Rev
	GATGTTCTGGTGAGTGTGAGTGTGTA
GTGTTTGACATTTTGTTTTGTGTGAGT
GGCACAGACACATTCCATAG
GACATCAGTATCCAAGGCAC
CAATTGATACCCAAGTACCAGC
GCCTCCACCTGTGTCAATCTTCTC
ACGACGACTAATCATCGCC
TTGCTTCTCCCCTGCCTTAC
AACATGCTGGGCCAAAGAGG
TTACAGCAAGTCTACTCTACAGTG
CCACATGGCTGGATTATCTAC
TGCCTGCTAGACTAACATGAC
CTGTTCGGGTCATGTCAGGTATAC
AAGCCCAACAACCCTCCAAG
TCACTCCACACACCACATC
CACTAACCTACCAAACACCAC
CATCCACAATGGAACCCGAAAC
CACATCAGCCACAACTCCCTTC
CCCATTCTCGACCAGGACTT
CACTGCCGCTTCTAATCACC
GTCTGATACGAGCGGCCTAT
GCTCACCACCGCCAAATACTG
AGATAACTACGATACGGGAGG
GCATCGCATCTAATCAGG
GTCGGAGCACGAAGAGGTGTCATGC




Additional Sequences
[bookmark: _Hlk198016634]Sequences of all loci modified during strain engineering, from JMY9438 to JMY9451 and JMY9452

Coding Region(s); Start & Stop codons; Intron Sequence; Untranslated Sequence (UTR); PCR_ fw/Rv ; Seq_ fw/Rv, Guide target

AXP1_YALI0B05654g Uniprot|Q92389-Acid extracellular protease 
TCTCATTGATAAGAGAAGTGAACTACTTGTAGCAGTGACAGTTCCCTATACTGCTTTTCGAACTGTACGAGGGCACACACGGCCTCCGAAGAAGCAAAAGTGAACGCCGAAGAAGCTCATTCGAGGCTATCAGTGTTCTAAAGATGTTGATCTCCTTGTGCCAATATGAACGGCACCAGCTGGTTAATGTGGGGTTGAGAGTGCGGAACCTTGTTCGAAGGCCCATTCTACTCTGTACACGATTTGCAACGGCCAGCGAGATATCAATGAGTACGGCGTGTATATGTCTCAGGGAGAAAAAAACTCCTTCGGGGTACGGAACCTCAAACACCACTGATCTCCTAACGGCTCTAGAGGAGAGTCCTCTTGAGCGATTGAGTCACTGAGGAGCAGGGTTCCATCAAGTCGCAGATAAAGAAACAAGCAAACAACGATGCCGTGTATCTCACACCCACCTCCAAGACCCTTGGAAGACCAGCCATGAACCTTAGCTTCCACCAAAGCCTGAACGGCACGATGCGATCGTGGCAATCCACGTGCAAGTGTAAATCAGTGTTTAATCTCGAAGCTTGCATGGTTTAGCAGGGGGCCGTCCTATAGTAACTGCACGATAGCGCCCTGCCAAGCGATGCCACGACGGTGCCAAGAAACATGGAATGTCCTAGTTTTGGAGTGGTGCGTTGCGGATTATGTTAGCGCTGTGTGTTACTGGGGGAATAGAGATACGCTCCCTCGCAGCTCAAACGTCAAGTGCACCCATATACTCGGTCGAGACCCATTTCTCGTCCTTGTCCAAAGTTTGACCCTGGTTAAGGCACATCAGGGCCTATCGTGATAAACAAGTACTGTACATCTGTATGTACGTGGGGGTACTGCGAAAACTGATAACGTTGAAATACAATGGCTTGAAATCGGTGTCGGTCTGAGTGAATTCTAGCGATTGTACGGCAAGATATATATTGGAGTCTCTCAATAACATATTGCTTTTGAATCAATGGTTTTGTTGGCTTCTGCTGGACCAAATACACGTCCCTTGGTGAGACAAACAAACACACCACGCCGTTATCGCCCACCTTATTTGCCTTCTAATACCGCACTATATTGGAACTTTCGACTCATTGACCATGCATCTCACCAGAGGCAATGACTGAGGACCAGGTCGAAGTAGCTGGCGGAAAAGTGGTTGTACCAGAAAACAGATTCACAACCTATAAATCACTTTGTGTGTGAGGACTCTGGAACTGCTCACGAGTGGTTCCAGGCTACTGGTAGTTCTATTCGAGCTCCAAAGCACATTAAGTTACGCTTGGTGAACTATAGCTTCTGGTCCTCTGCTTGCAATGAAGCTGTGGGTGGAGTAAACGGTGCCGCTTAATACAGGGATGGTGCGTGAGATAGGAGATTTGGAGCCGTCTACTCTGTCGGCCAACGACATAAATAGACCCCCTCAGTCACCTTAGACACAGCAGAATTCCACCAGATCAGCTTCCAATTCTAAAGATGCAGTTCTCTCTTGCCACCCTTACCACCCTCTTGGCCTTCGTTGCCGCAGCCCCCGCAAACAAGGGATTTGTTCATGCCCCTATCAAGAAGCAGTCCCTCCAGGCGGCCCAGAGCAAGATCCCCAACTTTGCCTCCTCCGGCCCCATCACTGCCGAGCTCTACAATGAGCTCATGGCTTACCAGGTTCAAATTTCTCTTGGTGGTCAGACTATCTCTGCCAGCATCGATACCGGATCCGAGATTCTGTGGGTTTGGGAGAACGACTCTATTGCTTGCCAGGTTGACCAGCAGGACTGCGACACTGACGGCTCTTACAACCCCAAGAAGAGTTCCACGAGCAAGGACACCGGAGTGCCTTTCAACATCAACTATGGCAAGGGACACGCTGATGGTTACCTCTACACTGATAATGCTGTCATTGGTGGAGCTTCCGCTCCTGGTTTCAAGTTTGGTGTCAACTCTGGTGATCTCAGCTCCGGCGGCTTCTCCATGGTCTTCGGTATCGGTGTGAACAGCGACGCCTCTACTTCCATCTCTGCTCAGCTCCAAAAGTCCGGCGAGATCTCCCGAAACCTTTACGGTATGTCATTCAGCGACGCCAACCTTGCTGGCACCAGCAACGACAACTCTGAGATCACCTTTGGTGCTATCAACACTGGTCGATACACTGGCTCGCTTAAGACCATTCCCCGAGTTGCGACCCAAGGCGGATACCAGCACTTTTCCGTTTCTGCCTCCGGAAAGTTTGGAGATGTCGACCTCTTCGACAATGACCTCGTCATTCTAGACTCTGGAACCACCATGACTTACCTCAAGTCGGACTACTACAACGCCTTCCTCGGCGGCCTCGAGGACCTTGATATCACCCTCAGTGACTACTCTGGAGGATGGCACGGATACCCTTGCTCTGAAAACTCGAAGATCAACTTCACTTACAACTTCAGCGGTAAGGAAATCACTGTGACTGGACACGACCTGGCCATTCCCGGCAACGCTGTCAACTCCAATGTTGACTCCTCAGTGTGTTTCATGGGTGTTGACGATGGTGGAAACATGAACCTGTTCGGTGACACCTTCCTGCGAGCCATTTACTCCGTCTACGATCTCGAGCGAGATGAGGTCTCTATTGCCCAGGCTGCCCATGGCAAGCCCGACAACTACGTGGTCATCACTGGTGATGTCCCCAACTAGACTATTATTATCTAGCATTTCTTCTACAAGAAGCCTTATGGCGACTATATAATTTAATTCATTAAAAATGTTCTATGCTAAATGGTGAGGCAGTGATTCAATTGCAGGTTCAACATTGTTGGATGCAATTCAAGTTTTCAATGCGCGCGGTGTTGTATTCGGCCCAGAGGAGGTCCAAAGACGAGTGGAACATGATCGCCAGGTGGAGCCTTTGGACTGAAATAATCAAAGAGCTCATTCAATTGGTTTTGTAGCTGCTCAAACTCCTTTTGAACGGTCTCAAGCTGCTTCTCCACCCCACAGATATTCTCCAGGTCGCGGGCTGCGAGATTCACGATGTGGGGGCTAAAAGATCTAATTGTCATTGTGACAATGATGGTGACGAGGGTTAATACCGTTAATACCTGCCAAAACACAGCTCTTATATATATATATATATATATATTTCTCGTAGGATATATGTGGCAAGAAGTGCATGAATCCAGGTGTCCCAATCCAGCAATATCAATGAAACAATATCTGTACATGTTAATTATCGCACATGCGGTGTGGAGAATACACATGTCTTTGTATTGTCAGAAAACCCCGCAGTGGGGTCTGTTTCATTCATTGGAAATAGCAGCAAAACGAAAACTCACCTGACGATCTACATAGGTGGTACGATGACTACAAGTAGTGCACATCATATGGCATGTCTTACCATCGTTCATTCTTTAGCTTCCATAGACGTTAATCTACAATGGATGGACCGAAGTAAAACTTTAGCCGCTTGCGATACGATACGATGCGATACTGTACTCGTACCTTCTGCTCTACTTGTAATTGTGTGCATGTGTGTGTATAAAATACTTGCTTCGCTCGCGTCTGAGTAACGTCTTGTCCCACCATTCATAATTCATTAATCATTATATCATATTTTCTGTTGTACATGTCGAAGGCAATTGACACCAAAGTTGATCAGAAGAATCTGTCGAGGGACAGAAACTTGGAAAGCTGGCCAACAATGTGTGAGCCTTCCTCCTCCTCGTTTTGTTGAGCTCTACACGATGCAGCTCTAGTGCTGGATCGAGTGGAGGGGGTTGAGATGGAGATTCGCCGAGCCTGAGGCTTCTTGGGCGGAGCTTCAGCCAACTTCATCTCCTGAACATCTTCGTTGGAGCCGGAATGAGAAGAAGCTCCAAATGAGGGTCGTAAACTAGGAGAACCAATGGGTGATGCGGTTCTAGACGGCTTCTGGGGAGTTCTGGACGAGGCTGTTTCACTGGAGTTTCCCGCAGACGAAGCGGCGGCTGTTGCTGCTGACGCTGCTGCTGTACCACCAGACTTCTTCCTGTTCTTTGTGAAGCCAGAAGACCGTCTCGCCGGCTTGTATCCCGAAGGTCTGTTACCATTAGCCTTTCCCTGGGCAATGAGCTCATCGACATTGAGCTTGAGTTTTCTCGCCTCTGCGATGACCCGCTGGAATGGCGTCGCATCTTCTCCCAGCTCCACTTGCTCCTCCTCATCTGACTCAGACTCACCCTCGAAGAGATGACTCTTTGGCACACTCTCCATGCTCGTCTTTACCAGCACTTTGAAGT

EYK1_YALI0F01606g Uniprot|Q6C394-Erythrulose kinase
ACTGTCTGAGCTCTAGACTTCATCAATGGCTACTCCAAATATCAAATTATCATGCTTCATTAAATATATAGGTTTTCGTATGTTTGTCCGTTTAGGCAGCAATGTGCTTCTTCTCGTAGGTCTCAATATCGGCAACCTTAGCGGCAGAAGCAGAGGTCTGGTCAAACTCGTAGGTGAGCCACTCGGCCACCAGACGTCGAGCAAGCTCGATTCCAACCACCCGCTGGCCCATGCAGAGAATCTGGGCGTTGTTGGAAAGAATGGATCGCTCGACGGAGAAGGAGTCATGTGCAGTCACGGCTCGAACACCGGCCACCTTGTTGGCGGAGATGGCGACACCAAGACCGGTACCACAGATGAGAATGGCTCGGTCGGCCTCGCCGGAGGCCACCTTCTCAGCAGCAGCAATGGCAATGTTGGGGTAGGCGGTCTTGTCTTCCGAGGCCTTGACACCAACGTCAATGACCTTGTCGACTCGAGGGGACTTTTCGAGATCGGCCTTGATTCTGTTCTTGTAATCAACGCCAGCCTCGTCGCATCCAACAACAATAGTGAATCCCATTTTGTGCAAGTGTGTGTGTGTGTGTGTGTGTGGTGTGTTTGTGTGTTAGAACGGATGTTCTGGTGAGTGTGAGTGTGTAGTTGTGTGATGAGACCTTGGTGCCACCCCAAGGTATATATATATAACACCTCCAGGAGCTCTAAAAAGGCATCTACTTTTCTCTATACTGTACGTTTCAATCTGGGGAAGCGGAATCCCAAAAGGGAAAGCCGCCGCATTAAGCTCCACAGCCTTGCATAATCCGATGACCTGACTAGTGCGGACAAAGACTATTATTTCGAGGCAAGGCCACCACGTACCGCGGTCCCAAACTTTTGCAAAGCTGAAAACAGCGTGGGGGTCAACGTGGATCAGAAAGAGGGGCAGATCAGCTTCTATAAGAAGCTCCTTTCCCCACAATTGGCCCACACGACACTTCTACACACTTACACATCTACTATGTCCACAAAACATCTGTTCAACGAGACTGACGAGCTCGTGCTCAAGTCTCTCGAGGGAGTTCAGGCTTCCCGATCAGCGTCCATTCTCTCCCACAGATTCAAGGTGCTCTACAACGGAACCCATTCCGCTGACCGAGTTGCAGTTCTTTCTGGAGGAGGCTCTGGCCACGAGCCTGCCCACGCCGGCTTTGTGGGAGACAACATGCTGACCGGTGCCATCTGTGGCCCCGTCTTCGCGTCTCCTTCAGCCAAGCAGGTCGAGGCCGGCTGCAAGCTCGTGCCCTCCGACAAGGGTCATATTCTGGTCGTCACCAACTACACCGGCGACATGTTGCATTTTGGTCTCGCGGCCGAGAAGCTCAAGTCTCAGGGCCACAAGGTCGGCATCATTAAGTCTGCCGACGATGTGGCTGTCGACCGAAAGAGCGGTGGTCTGGTCGGTCGACGAGGACTGGCTGGAACTGTGCTTCTGGACAAGATTGTCGGAGGAGCTGCCTGGGACAAGCTGTCCTTTGATGAATGCATGGCCATTGGAACCGAGGTGGCCGAGAACACCGCAACCGCCTCAATTGGACTGGACTACTGCCACGTTCCTGGTCGATCCGTTGAGAACCACGTCTCGCTCGACCAGAACGAGTGTCAATTCGGCCTGGGTATTCACAATGAGCCCGGAGTCAAGACCATCAACCCCGTGCCTGCCCCTGAGTCCATGGTTGATACTCTGCTCAAGTACCTAGTTTCGCAGGACGACCCCGAGCGATCCTTCGTAAAGTTCAAGGAGGGCGACGAGGTCATTCTCCTGGCCAACAACCTCGGTGGAATTTCCACCATTGAGATGCGGGCTGCTGTCCAGCTTGCCCGAGAGCAACTCGAGAAGACCCACAAGATCAAGTCTGTGCGAGTTCTGTGCGGCACCTTCATGAGCTCTCTCAACGCTCCCGGCTTCTCTATCACCCTGGTGAACCTGTCTAACGGCTCCCACAGCAAGAACGTGCTCAAGTACCTGGACGCTGTGTCCGACGCCCCTGCCTGGGTCAATGTGGCCCCTCCTACCTCGGTCAAGCCCTTTATCAACGAGGACAAGATCTTCGACGACGAGACCTCCAACATTAAGGCTCCCACACTGGACATTCCTGAACAGACCGTGGTTGCTGCTCTCACTCAGGCCTCCCAGAACATTATCAAGGCCGAGCCTCAGCTTACTGCATGGGATACCGAAATGGGAGACGGAGACTGTGGACACACCATTGAACATGGCTGCCGAGCTCTTCTCGAGTACCTCAACAAGAACAAGAGCGACCCAAAGGCTCTCGAGATCATCCCCATTGTGCGGGCTGTCGTTCACATCACCGAGGAGGATATGGGAGGCACCCTGGGAGCTATCTTCGGCATTTTTTTTGCCTCTTTCCTTAACGCTCTTCTGCTGGACCCTCTGTCCCATAAGACTGATGTCAATGTGACTGATAAGCTCGTCAACGCTGCTAACACCGGTCTGGAAAGTCTCATGAACCACACTCCTGCTCGACCTGGTGACCGAACTGTCATGGACGTGTTGATCCCCTACGTGCAGTCTCTGGTGTCCACCAAGGATATCAAGGAGGCCGCTCTCAAGGCCAAGCAGGCTGCCGAGGGCACCAAGAAGATCAAGCCTCGTCTTGGACGAGCAGTCTATGTTGGGGAGAAGGACGGTGAGCTTCCTCCCGACCCTGGAGCTTGGGCTGTCTACGAGCTGGTTGATGGTTTTGCCAACCACAAGTAGAGGGAGGAGAAGCGAAGGAATATGAGTACTTGTACGAGCACTTGTAAATGGCATATAATTTTTAATGATATTTATGATGGAATATAAATTTACTGTACTTGGAATTTTGTTATTACATTGAGTAAATGTTGACCCAGGTGCTACAATACTTGGTGTTCTGGTACAATACTCGTACATGTATCAACTAAACTAATTCCCAATATTACTGTACTTACAAACGGAGCAATCTTATCACCAGCCCGTTTCCTCAACATTCCACAAGTCTGTCCTCAAAGCAAGGTCAGATCAGACCCAAATCGGACCTCTCGCTTCGGTTTTCCTCTTCGTTCGTCTTCCTCCTTTTGCGTTTCCTTTCTCCCCAGAATCAACAGTTACCCCGCCACTCATCGATTGAGTTCGAAAAAGACAAGCAGCGAGCTCCAAAAGGTCTACACACGACAAGGCAGTCAATAGACCTAATGCTACACAAGTACGTACTTACAAGTGGTCCGCGGGGATATCTTAGAATGATGCCAAGTTCTTTGTACTAGATTGCCTTGTTATCCGTTTCTATTCTGCCGCCCATTGCTCCTGAAACTCACCAGCCGGATTAATCCATTCTGTATTACTCACTATGATCCGTGTGATCAAATATGGGCCTCGGGATGTAGTGAAATACGGTCCCAGAAGGCACAAAGCTACCCCCGCACATTTAGCTGCTCCCGTGACGCTCCAGTCTATCTCTACGCTCCCTTGTTCGCCCCGTGGTTGGATTTCCACACTGGTCTATGAAACCACCCCATGCGGCTTCCCGATTGGGACATCCGCTGTCTAACTCGTGGACTGTGGGGGGCCCTGAACTCTACTGCACCATGCATGAAACTGCATAAGGCTGCATGTTGGTACAGCGGAACAAGCACATAATGAACAATGCCACCAACATTTCTACATACACACACACCCACACTCACACCGTCTTCAGGCACCTAAACACTCACACAAAACAAAATGTCAAACACACGACAGCCCGTGGTGGCCATCTCGCTCAAAATGTACTTTGATCCGGCCAAGACGCTGCAGTTTGTCTCTGCCTTGGCTGGAATTGA
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LYS5_YALI0E09306g Uniprot|Q6C6I2 L-Aminoadipate-semialdehyde dehydrogenase
CGCAACAGGTGCAGCCGGTCTACAACCCCATTCTCGACCAGGACTTCAACATGAACTACATGGTTCAGGAACCCATCACCACGGATTACTTAGGTGGAAATGTGAGTATTGACACAAGGATCGCCACGGACGCCTGTCTGATACGAGCGGCCTATTACAGGAACGTGCATTGATGATACGAGCAAGTGTACGTGAATCGACCGATGCACAGCCATAAGGAGCCACTTCTGCAACTACTGGCTCAGCTACTTATGCTGCTACTACTAATTAACTGGGACTGCTTCCGCTAACCAAGTGATTTTTTTATGGTGGCGGCCTAGTAGCGTGATTAGTAGTGCGGTTGTCTAGTACAGTGCAGGTGGAAGTGCGGAAGTTGCACATGTAAGTGCAAGTGGACTTGAAGGGGGTGTTTTTTTTAGTGCCTTGGCTTGTTTTTGCGACCGCCTCATTGCCAGACTCACATACACACACGCATTGCTCTGGGTGTTGGAACGGTTCTTGCCACCCAATTGCGCCATGAAGGTGTAAATGGGTATGGGCAGATGACTCAGGGTTTTTCTGTCTTACAGCTGAAGTTTACCCCCCCACCCCAACGCGTGCGTGTGATATTTTTTGTGATATCTCTCCCCAGGGTTGGCCTTACAATTTCAATCCGCCCCTCGCCCCCACTTCCACAGTGTGTCTTTCACACGCACCGAGCTTTGTCTGTTTTTTTTTTTGTTTTTCTCTCCAACTGCCAACATCTGTCTTACCATCGTTGTTGTTTGCATGCGTGGTTGGTGTTTTTTTGGTTTTGATTTTGCATTTTTCGTTTTCATCAAGGACATAAATGTTCACCTCGTGTGCCAAAGTACACTTTTCACATAACGATGGTGACTGCCAGACTTGTAGCGACGACATGGCCAATATTCTGTGGCGATGGGGGTTGTGCTCTGCGTTTCTCCTGCTCTCCTCGGAGTTTTGTTCCTGATGTACGTCCACACACCTTCAGCCTTCAATACTAACACAGCTTTTTGATTGGCAAAACTCCAAGCAATCCGTCTATTTGTTTCTGCTGGACGTGCGGCCCATCTGGAACTCCCAGAACGACTTCAACCAGGCCATGCGACTGCTTCCTGTCGAATCTCAGCTCGACATTTCGCGTTTTCGGTACAGAAGCGATGCGAAGATGGCTCTCGGCTCTCAGCTGCTCCAGCGGTATATTGCCACCGTTCTGACAGGCAAGAAGTGGACGGACATTGTCATTTCGAAGACTCCGCAGGGCAAGTCATTTGTGGCCAACTCGCCGTTCGACTACAACATCAGTCACCACAGCGAGCTGGTGGTTGTGGCTGTTCGTCCTGATGGCAAGCAGATTGGAGTGGATATCACCTCGACTGTTCCTCCCTCAAACTGGACTATGAACTGGATGGAGGGCTTTTCACAGATTTTCTCGCCGTTCGAGTACTCTCAGGTCACCAGCGACAGCACCGGCAATGGCGAGTTCTTCTTGCGGTGGGCACTCAAGGAGTCGTATTCCAAGGCCATTGGCATGGGGCTCAACATGGACCTTGCCAAGCTAGAGTTCAGAAACCTGGACACGGCCAGACTGATGGACGCGGCCAAGGACAAGACCGGAACCGACGTTGTGGGCGCCGTGGCTGTCCAGAGAGGCTGGAGCAACTCTGCGCAGCTGTGGATCGATGGAGTCGCACAGGACAGATGGCACCACGAGATTTTCATGCTCAACAACAATCATGTGATCGCTCTGGCGACACACAAGGAGGGTGTGAATGAGGTGGAGCAGGTGCGACTGAGAAATTTAACGGTGGAGGAGTTGATGAGCAGAGCGTTGCCTTTTGGACCGGCTGTGGCCATGCAGCCTCATTCCAACCCGGTCTAATTTGCACGTCTAGAATTTGAACCTATCGGCAGCACATAAACACACGTGCACACACACACACACACACACACACACACACACACACATACTCAGCCAGACTTGCGCGACGTCGTACACAGCTGGAGGCCAAGTCCTCACAACACACGGTCTGCATCAACTGAGTCCGCTCTGAAGAGTGGAACATCATCCGTACTGTAGGAGCACGGTTCATGCCTCTGCAATGTAGATAGATACATATAATTGAACAGCATGTAATATACACTATTGGAAGCAGTGGATGAATAAAACCTATGTAGCGACGGTATGGTAATGGTAATGGCACACCCACCAGGTGTCTTCAAGTCTGCTTATTTGTGCTGGCGTTGGTGCTCTCTCGGAAGTAGCCTCGTTCACCCATGTCAGTCATCTCGAGAGGAAAGTACTGAACGCAACTGGCGATAATCGAGCGTGAAAAGAATAATCAAGGGGCGGAAGGGTTTAAATAACAGTATGGTCGTCTTCATGGCAGTATTTGGCGGTGGTGAGCTGCTGGGCATATGTCTGTAGAAGTGCATGTTGGTGTTCGTGCCCCGTCAGTATGGAAACTGAGCTGTTTTTGTGACCGCCTGAGATGGTGGACACGACTCTGTACCCCCATTCTTTCACATTCTCAAGTCCACGAGCCATCGCAACAAGCGCCAAGTATACCAGCGTGATGCTTCCGCTGGTGTCCTCTAGTGTGTATATACTCACCTGAACAACGCTACGATTGTCACTGTTAGTCGATACCGGTGTTGCTCGAATTTCAGTCAAGTGTCTCGTAGTAGTTCTCAAGTCTTGGTCGATAAGTTGATGGCGTATTTGTGGTTGTGCCGTTCTTCTGTAGAGCGTCTGCGAGAGTATCGAAGAAGTCGAATAACTCGAGTGAGAGACTGCCCATCTGCTAGGGTCAGTTCGGTGATTAGAAGCGGCAGTGATGACGATGTCGTATTTGAAATTTCAGCAATGGTGAACATGTCGTACCAGAAATTTCTGGCCTTGACATGGCTTGCAAGTGTAGTTGCTGATGATAATAGAAATTAAAGATGTCCATGGGTGGAGGAGGCATAAAAAAGGGTAGC

MHY1-YALI0B21582g, uniprot| Q9Y791-C2H2-type zinc finger protein Mhy1p required for dimorphic transition
TATTATGTCGTCGAAAAAGGAAGTCGGTTTTGAGTCTTGGGAGTGGCAGCCGAATTAGATTGGTACAGTAGAGCCGAGTCCGGGGAGTGGCAGGTGTCAGCGAAAGCTCAAAGGACGAGAGGGGACCCCTGAGCAGACGGGCGGCTAGGTCTCGACAGATGAGGTGCGCTTCTCTCGTCTCGGTAACCCTGTCAGGACGTCCAGACACTCTTGCCAGCTTGCACCACCTCCCTTCGTGGTTTATGACGAAACACGCTTAGCTAAAGTTCTAAAGGCTAATATTACGAACTCTGTGAAAAGGCGAAAAACCACAAAAGGGACGTGTGGTGTTGAAAAGGTGAAAAAGAGAAAACGAAAAGTCTGGCCGAAGTCAATGGTGCCAAACCCAGAGAAAACTCTATCCAAACTCTGTCCAAACTCTGTTGCTCATGTCTGTCTCACTATCAGTCGTAAACGTAAGCGGGTGTTACGGTTAGCACAGCTTCATGGGACAAGTACAAAAGCACCACATATCCCTCTCTCCAGCTTTTTTTTCTGGTAGGCAAAAACTATCTTGGGGTCCGACCAGCTTCCTCACCCTCACCCTCACACTCACCAGCACTCCCCCCTTCAACCGCTCCACCAACTACCCTTTCTAACCACGCTCTTTTACTAAACACACACATCTCTGGCTGCGCCAAAAAGTGTCCACTCTTCCCTCCACTCTTATTCCTTTCCAGTCACTCCTTTGCCTGTTATTTTTGTTGATACCCCTTCGAGTCATTCAACATCTTTCCCAACCACTTCTTTCAACCGTCCCACACCCCTACCACGCTTTCCCCACGACCACCACAACTTGTCACCACTAACTTTGGCCCATTCATTAAACTCTTGTCGGCCGTTATAATACTTCTTTGTGTGTCGCATCGCATCTAATCAGGAAAACCCAAACCCGGATTAGCCAATTTCGCCAAAACCATCCCAATCGAAAAACAAAAAGTCATAGTACATTATCGCCAAAATGGACCTCGAATTGGAAATTCCCGTCTTGCATTCCATGGACTCGCACCACCAGGTGGTGGACTCCCACAGACTGGCACAGCAACAGTTCCAGTACCAGCAGATCCACATGCTGCAGCAGACGCTGTCACAGCAGTACCCCCACACCCCATCCACCACACCCCCCATTTACATGCTGTCGCCTGCGGACTACGAGAAGGACGCCGTTTCCATCTCACCGGTAATGCTGTGGCCCCCCTCGGCCCACTCCCAGGCCTCTTACCATTACGAGATGCCCTCCGTTATCTCGCCATCTCCTTCTCCCACTAGATCCTTCTGTAATCCGAGAGAGCTGGAGGTTCAGGACGAGCTCGAGCAGCTTGAACAGCAGCCCGCCGCTCTCTCCGTCGAACATCTGTTTGACATTGAGAACTCATCGATCGAGTATGCACACGACGAGCTGCATGACACCTCTTCGTGCTCCGACTCGCAGTCGAGCTTTTCCCCTCAGCAGTCCCCTGCCTCCCCGGCCTCCACTTACTCGCCTCTCGAGGACGAGTTTCTCAACTTGGCTGGATCCGAGTTGAAGAGCGAGCCCAGCGCGGACGACGAGAAGGATGATGTGGACACGGAGCTTCCCCAGCAGCCCGAGATCATCATCCCTGTGTCGTGCCGAGGCCGAAAGCCGTCCATCGACGACTCCAAAAAGACTTTTGTCTGCACCCACTGCCAGCGTCGGTTCCGGCGCCAGGAGCATCTCAAGCGACATTTCCGATCCCTACACACTCGAGAGAAGCCTTTCAACTGCGACACGTGCGGCAAGAAGTTTTCTCGGTCGGACAATCTCGCCCAGCATATGCGTACGCATCCTCGGGACTAGAGGTAGAGCGCCTTCTAGTCTCCGCTCCATTTTTTTATTGTAACCAGTTAATAGAGAGTTTTTGAATGAATGTTTTAATTTAATGTCTGCTTTGAGAGTGTCTATTCCTTGTATTCCGTCCTAAGTATGTCGCCTTGTTCTCAGTAAACCAAATCTACGTTAGCCATACCTGACATCGGCACGATCCCTTCAGATCGACATGCCAAAATTCCGGATAAGGACTTTCTGATTGCGTGACAGAGTTTCGAATCTGGCTGTGGATCGGCGCAGCTGGGGAAACGACTTTTAGTTATACGCAACACACGGCACTGTTGGTGACGAGTGGTTAACCTGTTCTAGGATGAGTACTTTCCGGTACAAGTAGTGGAAGAGAAATTGAGGGTAAAAAAAGAGACGTAGAAGCCAATGATGCAGCATCTTCATACACACTAAATCTCCTGCAGTCGCTTGTCCACTTTGTAAGCTAGTCGCTTGTACCTACCTGGGACAGGTGTACTGTACACCGTGCTATTACTCAGCTCCAATTGGATACCGAATGTTTCCCGCGCCCAGATACGGCAGCTAAATCTTACGTCTCTTATTGTGACTGTCTGGAGAAATACCCCCGGCAGTGTGTGTGTATGCGGTCTCCAAGACCTAAAAGTTAAAGTGGGTATGCCAACCTTAGAGCAGCCCCGAAATACATACATGAGGTTTCGTACTCGCCTAGTGAAACACAAAAACGACGCTTGAAACCGATGGCTGCCTATGGGAGAGAGACAGAGCTAAGCCCGGACCCCGGACTTTCTGCCTGGTTTGGCAGTGTAGATTCACGTATGTCCAGTCTAGATGGTCGCCTGTCGAGCCCGTCACGCCATGCCGCCTATTTTCTTTTTCCCTTCCAGAATTTGACTAAGGATTAACACGTCGATGTCTCACAATCGAGAAAAGTGAAGAGCCCAGGACGAGACGTCATAAGAGCAGCTGTGGCCCGTACAAGCTTGTAGACCCCTCCCGTCGCTGAGAAGAGCTAATCAAACACAGTTTGAAATGGAAAGTACAAGTACATTCGTACTGCAAAGTCATATCTTGAAGATTTGACTACCATGCAATACCTG
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GTAAGGAATACATGGTCCCATTCCGTATCCCCACACTGGTCGAGCCACTATTGGGGCGGGTTATTTGAAGGTTGTATACATACTACAGCTACAGTTCGTACCGGTACTGTAGATATGGCTATACCGTAGGAGTGATGGCGCTTAGACTTCCTGTAACATGACCTTTGGCACAGTATCAATTTGCACTTCAATATACGGGTTGCCTCTCCACTGTATCTCATGTCTATTCACATCGGTGTCCGACGCACAGCATCAGATAAACAATCACTGTAATGTGGCGTTGATTGTTTGACACATTTGTTACAGCGTCCACAGGTGTGGAAATGAGTTGTCCAGTCTCTTGTTTCACTCTGCTTCGTTGATTATATGTACCTCCGATACCAGAGACGACAAACTGTCAACAAAACTAGATATTAAAATACTGACACTGTACCGACCAAATAAAGCACTTTGACTGTCTCAATTCCTGGACTAAAGGGGTCACATCGCCTCGAACTGGTAAGCGGCTATTTTTAGTGCTCTCTGCGGTGTGTCTGACAGTCTCTGATCAATCAATCACGCCAACCCCAGCCATAAAGTTTAGCTGCTCTCATTTCGCTCATTGGGGCATTGTCGCATTGCGAGATTAGTGCCTTTATTATTTACAGTTGCACAGCAGACGGCCATGGTCTGCGACACAGATCAATGGCTGGATCGCTCTACGAAGGCCAGAAATTCTTAAACCTGTGCACAAATACTCGCATCCGTAATACAATACCTCTCTTTTCTCTACCCATATCTCCCCCACCTACTACCCTCTCTTCAGCATGCTGTCCATGTGCATGCATTATCAGTCCTAAACGGGAAAGTCTGATACGGTTCGGAAGCAACCCTTACCCAATAACCCCGGTTGGGACCACGGCAATAACCTTGTACATATATCGTTGCTACTGTCCTTCTTGGCTTCCTCATCATCCATCAGTTTCTCAGTGTTCAATTGGGAATCTAGGACAAGAACAAAATGAAATTCACAGCTGCTGTTTCCGTTTTGGCCGCAGCCGGCAGCGTTTCTGCTGCCGTCTCCAAGTGAGTATCACATCACCTTTGTGGAGGTCTTCTGTCTGGTTCTTTAACGCCGAACCCCACATGGGTGGCGAAAGTTGAGATGACAGACCAAAACGATGAGATGCACAAAACCGGGAAAAACAGTCGAGGAATGAGCATTGAAAAGAACGCAAACTAACCGCAGGGTCTCTATCAACAAGATGTCGACTGCCGAGCTCCTCGGAAAGGAGAACGGTTTCGAGGACCATCTCCGAATGATGGGCCAGAAGTACATGGGCAAGTTCCAGAAGCTGGGCGAGTTCAACGAGCTGGCCAGCATCCAGGACGTCTCAAACTCTCCCCTCACGAACTACCTCAACGCTCAGTACTACACTGAGATTGAGATCGGAACCCCTCCCCAGAAGTTCAACGTCATTCTCGATACTGGCTCTTCTAACCTGTGGGTCCCCTCCGTCCAGTGCAACTCTATTGCCTGCTACCTGCACCAGAAGTACGACTCCGCCGCTTCGTCCTCTTACAAGGCTAACGGTACTGCTTTCGAGATCCAGTACGGTTCCGGCTCCATGGAGGGCTTTGTGTCCCAGGACACCCTTAAGCTCGGCTCTCTTGTTCTCCCCGAGCAGGACTTTGCTGAGGCCACCTCCGAGCCCGGTCTCGCCTTTGCCTTCGGAAAATTCGATGGTATCCTTGGTCTCGCTTACGACACCATCTCTGTCAACAAGATTGTTCCTCCTGTTTACAACGCTGTGAACCGAGGTCTCCTTGACAAGAACCAGTTCTCCTTCTTCCTCGGTGACACCAACAAGGGCACTGACGGAGGTGTCGCTACCTTTGGTGGAGTTGATGAGGACTACTTTGAGGGCAAGATCACTTGGCTCCCTGTCCGACGAAAGGCGTACTGGGAGGTTGAGTTCAACTCTATTACTCTTGGTGACCAGACTGCTGAGCTTGTCAACACCGGTGCTGCCATCGATACTGGAACTTCCCTCCTTGCCCTTCCTTCTGGCCTTGCCGAGGTTCTCAACTCCGAGATTGGCGCTACCAAGGGTTGGTCCGGACAATACACCGTTGAGTGTGACAAGGTCGACTCTCTGCCCGATCTGACTTTCAACTTCGCTGGATACAACTTCACCATTGGTCCTCGAGACTACACCCTGGAGCTCTCCGGATCTTGCGTCTCTGCCTTCACTGGTTTTGACATCCCTGCTCCCGTTGGCCCTATTGCCATCATCGGTGATGCCTTCCTGCGACGATACTACTCTGTCTACGATCTTGACCACGATGCCGTTGGTCTGGCCAAGGCTAAGTAAGTGCCGTAGCATTCTATATAAGCATCTAATGGATTATAACTTCGTATCTTAATCATCTGCAGACGTGTACAATACTTGCGCTGCCCAAAATTCACTATGGTACCAGCAATGGACTTCTACAATAGCAGGGATTTAGCAACTTTTCACACAGTGGTACATCTTGCAGTCAGATTAATACCACCGTTGCACATCATTGAATTTATGTGCAAAAGTAGCAATACTTTTATTTTTACTATCACATATACACAGACGTAGCTACTTGTACCTGGGATGGGCAGTCAAAAAATGCATATATTACAATCAGTATTCTGTTCGTCGGACGCTCACTTGTCGTCCGCTCTGAAGAGTTTCTCCATCTCTCTTAACTCCACTTCGAGATGCCCGTCGTGACGACTGACGAGAGACCTGTCGAACAGGAGTAGTTACAACTCCGTTGAAAGCCCGAGAGTTGAAATCAGCACGAGCAAGCTCGGCCCTGGCCTGCTCCAAACGCTTGAGTTCTCGTTCGGTCTGCTCAGCGAGCACGTGAGGAGAAATATCCTGGGTGCGCATGAGCTTGCCAGGGCGGGAGGTACCATCATGATAGCTGTACTCAGGGCTTTCAATATTGACGAGCATGGACAGAGAGCCACCCTCGACCTGGGGATCAAGGAAGAGATGGATGATGTCTCCATGTTGAAGCTGCACTGTGTTGCCTTTGCCGATCTTCTCGGAGTTGACTCTAATGCCGTTTCGGCTGAAATCGTGAAGGAAGATCCTGAAGAAGCCGTCAAGCTTGGGGTCAGTCATTATTCGCTTTTCGAAGATGCAGTGTTCCTTGGAGATGGGCGCCTTGTCTATCACAATCTGGTTGTCGGAAACCACTCGTCCAATTCGGTAGTTGTCTCCGGTAATGTCAAACTCGATCTCGTGAATCGTGTTCGGCAGGCTCTTGAGGTTGAGCCATGTGTTGGGTCTGGCTCGTCGGGTCTTCGAGGCGGAAGGAATCTTCACCACGCTGCCGTCTTCAACGTCGCTCTCGTCATTGTCAGTATCAGCCTCGGCCATTCGCTGGGC

Protease5_ YALI0D02024g Uniprot|Q6CAK4-Aspartyl protease 
AAGTGGAAGCAGCGTGAATTAATATGAATTGTGTCAGGGAAAAGCAGCAATAGGCGACCAACTACTGTGCCAGTAGCCCTGTTGTACAGCCTATAATTAGAAACCGAAGCGAGGCTAATTACAGCTCGTGCACGAGTAGAAGTACTGTGAGCCTGTGCCCGAACCAGTCAGTGACAAAACCGGTCAGTCGATCTTGTCCTGCCAAACGCGAGTGTGCTTCAAGCCCAAATTGAGTCTTTTCTTTCGTCTTCCCTCTTGGTCAAGACCCATTGTCTGCCATCCCAACATGTGCTGTAACTGTCAATCGCTGCATGGCTGGTCAAGGGCAGCAATCAGAAGGGAAAATACCCGGAGAAAAAAATACTGGAAAAACTTTCAAATGGGCACATAATTTCCTCCACGATGGATATATTAGTCTGCACTCGGAAATCTCCACTTCTGTCGCATCCAGAACCACCCACTGATACCTCCAACAACCTGTATCTAACCCTCTTAACCTCGTCCAGCTCGTCTCAAACGCTAACATTAACACCCTTAGTCTCAAAGTTATCCCGCACCCTAAACCCCTTTGGTTGTATGTCGGCTCATCAAGGGGCACTACTGGTTTCGACAAGAGCGGTTTAAAAGGCGCTCATCGGCTATTTCGATCTTGTGGCACCGTCGAGCAGAACCAACGAGCGAGATATTTGGCACTGCGAAACGACACAAAAACAAATAACGGCACTTGCGACCTAGACACACTACAGGTAGACAGATCAGCCAATCTTGTTTTGATCCAGCAAAAACAGGCCGATACAGAACAACACAGCCAAACACTTGTTCACATATTCAGACGAACCAGAAACCAAACAAAAGACCAGACTTCGAACACGGTCAGATTGCATCTTCATTACAACATCATAGACAGCATCAACATCGCACCAGTTGCACATTAATCACACCTACTACCCGCACCCAGCATCGCACTTTAATCACACCATACCACAACCACCCTCACAACATGAAACTCACCACAACCACTTTGCTGGCACTATCGAGCCTGGCAAGCGCATTCAGACCGTTTTCGGGCCACGATGAAATCGCTAAAGCTGCTAGAGAAAACGTGCCCTCCCTTGGAGAACCACAAGCAGCCATTCTTCCGAAATCTCCCTTCAAGAAGGCCGCCTCCTCTCCCCTCCAAAACAAAGCCTCTTCAGGAGGCACTTCAGTAGCTACATCGTCAGTGGACTGCAAACGGTTCGTCCCCATCGAACAGGACGGTGGTGACGTGTCCTATTACGTCAACACCCAGCTGGGCTCTTCCCAGGCAGAGTACAGAATGGTGCTCGATACTGGCTCATATTACATGTGGGTGTACAGCGAAAATTGCACCAGTACAGCCTGCATGAAGCGAAACCGCTTTGGTGTTGACAACTCCACCACCATCAAGCCCACAGACCATACCTACTCCATTTCCTACACCAGCGGTGACATTGATGGCGACATTGTGGTGGACAACATGACCCTGGGAGCCACCACGTCCCGCACGCAGTTTGGAACAGCCAACCAGGCTGACCCCAGCTTCGCCAGCTTTGCCATTGACGGCATTATGGGCCTTTCGGCTGTCGACAAGAGCGAATCCAACTTCCCATCCCTCATTTCCGTCCTCAAGGACCAGGGCCAGATCGATCAGCGGGTCTTTGGTGTGTCTCTGGGACGAACTGCTGACAATACCGACGGAGCGCTTGTTCTGGGCGACTACGATCACGCTGCTGTCGACGGAGACATTTCCTGGGCAGATGTGCAGTCTGGAACAGCTCTCTGGAAGGTCTCTGTAGATGGAGCGTATGTAGGAGGTAATCAGGTTGATTTCGGCGCCTCACGAAACGCCATTGTCGACACTGGAACCACTCTGCTCGTCATGCCCCCCGAGGACGCTATGAAGTTCCATGGATACATTCCTAACTCGCAGACTGATGGCAAGAATTACGCTATCCCCTGTGATTCGACCGTTTCCATCGAGATTGAGGTTGCCGGAACCAAATGGGCCATCTCGCCCAAGGATTACATTGGTTTCAAGTATACAGACGGCTCCGGACTGTGTGCTTCCAATGTTCAGGGTCTCAAGACTGGCAACGATGGCCAGCAGTGGATCCTGGGCGCTGTATTCATGAAGAACGTGTACACGGTCTTTGATATGGACAAGAAGCGAGTTGGGTTCGCCAATAAAAAGGAGACCGATGTGAACTCCAAGTGCAACGACTTTGTCAAGCAGTACCAGAGTGACCATAAGGAGGCTGCCAAGGGGGCTAGCAGTAGCGAGTCATCTAGTGCCTCGTCCACTTCCGAGTCTTCTAGTTCCACTTCCGAGTCTACTTCAGCTACCTCCACAGAATCTGCTTCTTCGGCCGAGTCCTCTTCAGCCACTTCCACCGAATTCTCCTCTTCTTCTGAGTCTTCTTCTGCTTCCAGCTCTGAAACCTCCTCCAAGGCTTCCAGCACTAGCTCTTCCGAGTCTAGCTCTTCTGAGAGCAGCTCCAAGGCTTCTACCACATCTGAGTCGAGTTCCAAGTCTTCGGAAAGCTCCGCTTCTTCTCCCTCTAGCACAGAAGCCATTCCTTCTGCCTCGGGCCTCATCGCCAACGGTGGCTCTTACAACACTACCCTCAGCAGTAGTGTTGCTTCTGGGGGTTCGGGAAGCTCTTCTAGAGGTTCGACCGAGGCTTCTTCTACCTCAGATGCTTCTTCGGCATCGTCATCTGATGCCTCTTCCCCTGCTTCTGCAGAGTCAGCTGCTGCTTCAGCTGCTCCTACACCTTCCGCTAACAAAAATGGCGGCGCTTCGCTGCTGGTCAGCCTTCCCCTGGCCCTCCTCCCCTTCATCCTTCATTGCATGTAACCGTAGTAAGGGTTACCTCAGCACTTGCATAATATTTAACAAAATGAATCCTTTGATGATTAGATCTGAGTACATACTGTACTTGTATGTAGTAGAGTAATTTTAGGCCCAATTATCGATTAAACTGCAGATATGAAATTTGCTCGTACATTTGCAGAAAAAAAAAGATCTTGTGTGATACTAGAACTGAGTCCGAACAGTTGAACCCACAGGACACTTGGATCAGGATCTAACTCCTGCTACAGAAATTTTATAGCAAAAATAATGACACCATAAAATTCCCCGTAGTTACATTTACATACAAAAGTGTCCTTGTTTTCGGTCCAAAGCGACTCTGTTGGATTCCAACCAAGTTGTCCGACTATCATCACATTTCAGGTCTGTACGGTGTTTTGATTTTTCCCAGAGTCAAAACAGTGTGAGACAAGCAGCACTGAGACACCGGGAATGATTGAGTTTGAGGAAGAGGGGAGGATATAATTAGAAAAACACAACAGAAAAGCAAGTCTTCTCTGTGTGTATTCAGGTCACGTAGCCATTACGTTACTTTTCGTCTCAAATGTCCGCCCATTAGATGACTCGTTCGTGTGCAGTATGTACTGTACTGGCACAGTAGATACCAGTTTGGTCTCGCTGATTGGCTACGCGCAACTTTATTCCACGCACGGCTTCACGTGGGATCTAAAAACAAAGACCGCACGTGAGCGGAAGTGGGTGCGGAAACGGTGCATGAATGGAGGAGGCAGTGGCTACGTTAGGCCATTCTAGAACCGACTAAAGCCGTATTACGTCGTCGGTGTAATGAGATTGCCGCCTCGAATACTCGGCTAACAACGGCTACCTCTTCAGATAGCTGTATATGCCGATTATCCAACTCTGATGGACCTCCAATTAGGTTGCTTGGGCGCCGATCAGAGTTAGATGATGGACTGTATGATAAGAGCGTCCCTGTATCGTCTCGAAACAGTGCGACAACCTCGTTGGTAGGTATATATGTTTAAGACGTGTTGCATAGCAGCCTTCCGACCTGCTACATCTCTTAGCCCTCTATAACACTTGGCATA
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ATGTATAGTACTGTACCTTCAGTAGACTATTGTAGCTAACATGTCGTTGCGTGGCGTATGTACCAAGCCACAGAAATTATGTCAGAGATAAGGTCGCGACAGTTAGAGCAGCAACGCGTGGAGAGTTTGGGTTTTGGGTTACGTACGTAGAGCCGTTTGATAGATGGTACATCCACCGGCTAGCGGAACACAGTGTCAAGACAAGCCTGCAACACAGTCATAATATTTGCGATATTCAGGCGTATCAGGTACAATCTGAGGTGTCTCACAAGTGCCGTGCAGTCCCGCCCCCACTTGCTTCTCTTTGTGTGTAGTGTACGTACATTATCGAGACCGTTGTTCCCGCCCACCTCGATCCGGGGTCCTATGCATCCCTGAAACATTGATTGGAAATTAACATATGAGCTGCGTGCTTTTTGCATTCAAGGGCGCAGCTTATCTTGTATCCTTAATTACACATGACCTCTTGAGCGCCACGGTACATTCCTGGCGTCAGTTCGGTGGAGCGGACACTTTTCTCTCCTTTGTCTGACATGTTGGTTAAGTTGTAGTCCAGGGACACAAGGGGTTCCAACGGCAGTGGCAGCCTACCCCACGCTACCCACCACTGGCCCTGGTCTAACTTCGACGATCGGCATCAGGGTTCATGGATAGGCGGTGTGATTTACGATGTGATGGACAATGTTAGAGAGATCCCACTACTTGTAGTCAGGCCATCTTTTACGTACGCACTGTACCATGATGTCAATGGAGTATGATGAACCGACTTTGAGAGACTCACATCTGCACAACACCATGTTTCAGCGGAATCCGACTTCCAACCCAAACCCAAGCCCCTGTCAGATATCGTGAGAAGGCACGGCACCAACTAATGCACACACTCCACCTGTATTGCACCAAGATAATGAGGGCATCGTCTTGGCGCGTCTTGGCGAGAGCCGTGTTTCGTGACGCAATCAGAGCAGTTTCTGGATAGTATCTTGTCCAGAAACACGATATAAACCCCATCGACGGGCCCTGCCGCCGCTGCCTACTCATCTATTCTGTCCGTGGTCGCTAAGCAGTCCAAGAAGTTTAAGCACCACAAGCGAGATCTTGATGAGAAGGATCAGTTCATCGTTGTCTTTGACAGTAGCGCTACTGTTGACCAGATCGCCTCCGAAATCCAGAAGCTGGACTCTCTGGTCGACGAGGACTCGTCCAACGGTATCACCTCTGCTCTTGATCTTCCTGTCTACACGGATGGATCTGGCTTTCTCGGATTTGTTGGAAAGTTCAACTCCACTATCGTTGACAAGCTCAAGGAGTCGTCTGTTCTGACGGTCGAGCCCGATACCATTGTGTCTCTCCCCGAGATTCCTGCTTCTTCTAATGCCAAGCGAGCTATCCAGACTACTCCCGTCACTCAATGGGGCCTGTCTAGAATCTCTCATAAGAAGGCCCAGACTGGAAACTACGCCTACGTTCGAGAGACAGTTGGCAAGCACCCCACCGTTTCTTACGTTGTTGACTCTGGTATCCGAACCACCCACTCCGAGTTCGGAGGCCGAGCTGTCTGGGGAGCCAACTTCGCTGACACACAGAACGCTGATCTTCTCGGTCACGGCACTCACGTTGCAGGTACCGTGGGAGGAAAGACATACGGAGTCGACGCCAACACCAAGCTGGTGGCCGTCAAGGTGTTTGCAGGCCGATCCGCAGCTCTCTCCGTCATCAACCAGGGCTTCACCTGGGCTCTCAACGACTACATCTCCAAGCGAGACACTCTGCCTCGAGGAGTGCTGAACTTCTCTGGAGGAGGACCCAAGTCCGCTTCCCAGGACGCCCTATGGTCTCGAGCTACCCAGGAGGGTCTGCTTGTCGCCATCGCTGCGGGAAACGATGCCGTGGACGCCTGTAACGACTCTCCCGGTAACATTGGAGGCTCCACCTCTGGTATCATCACTGTGGGTTCCATTGACTCTAGCGATAAGATCTCCGTCTGGTCCGGTGGACAGGGATCCAACTACGGAACTTGTGTTGATGTCTTTGCCCCCGGCTCCGATATCATCTCTGCCTCTTACCAGTCCGACTCTGGTACTTTGGTCTACTCCGGTACCTCCATGGCCTGTCCCCACGTTGCCGGTCTTGCCTCCTACTACCTGTCCATCAATGACGAGGTTCTCACCCCTGCCCAGGTCGAGGCTCTTATTACTGAGTCCAACACCGGTGTTCTTCCCACCACCAACCTCAAGGGCTCTCCCAACGCTGTTGCCTACAACGGTGTTGGCATTTAGGCAATTAACAGATAGTTTGCCGGTGATAATTCTCTTAACCTCCCACACTCCTTTGACATAACGATTTATGTAACGAAACTGAAATTTGACCAGATATTGTTGTAAATAGAAAATCTGGCTTGTAGGTGGCAAAATCCCGTCTTTGTTCATCAATTCCCTCTGTGACTACTCGTCATCCCTTTATGTTCGACTGTCGTATTTTTATTTTCCATACATACGCAAGTGAGATGCCCGTGTCCGAATTCGGCAGTCGCATGGACTATCGGTTGCTCTGTACATACACATACGCGAGGCTGGAACCTATATCAGAGCACTACTTGTAGGGTTGATGTAACATTCAAGAAAAGCGCAAGCCAGTGGGTGATGTATAGCAGCTACAGCAACTACTGCTCAACATGAAAAAGGAGGGTGTTAAGACGGCCAAGACTGCTTTCTTGCTACGCCTGAGCAACGTAGCTCTGCAACAGAGCAACAGATAATCGCCTACGGAGACAGAGACAGAGACAGAAACAGAAACAAAAGCAACAGAAACTGCTGTAGTGTGTTGCAGTGAGGCGGAGATTTAACCGTATAATTCACGCTCAGATCTTATAGGGTCTTCATTTGCTCTTCTCACCAGTTCGAGTATAAGGTAGCCTGTTGCTATGGCTACCCCGGATTTTTTAAATGCCGCAGTATTCCCGCGCCCAGATGTATCCCGTGCCCAAAACTTATTTCGCTAGGCTACACTGTGATCGTCGGAGTTAGAAGGGCTTAAGAGTATAATCAATACAGACCTGGCCTGTGTTTCAGAATATTGCTCAACCCGGGTTATTGAGACACTGTCCGATTATTCCTTGTCGTTGCCTCTCCAGACCGATGAGATTCTTCTGCTTGTGGTGTATAGAAACGCCACCTCTTCGTTTGTTCTGCCATTTTCTGTTGAGTATCTTAAAAGTGGCTGTTGAGTGTTGGGTTTTGGTTTTTTTTCCCGCCAGGCGACGACTCAGTGTGCGTAAAT

YPS1_YALI0E10175g Uniprot|Q6C6E4-Aspartic proteinase Yapsin 
GCCTTTTTCCACCGCTGTTTGCTACCGCTGTTTGCGCTGTTGTTCCCTCCGATCGCCCTATCCACGCAAACCAAATAGTAATAATCACAGTCTATTGTTCTAATTATAAATACACTACCATACACACCAGTCAGTTGTACTACTGTACAGTACACTATGAACAAGTAGCGATGACAATGACAAATGAGCAGAGCAGCAAAACTGCAACGAGAAAAGCTGGATAAAACGGCCGCGGCACCTGCAGGGCCTGGTTGCCATCCGACTAATTAACGACCCGGCAGATCTATCGGTGGATCTATGAGGCGCTTAGCACACACATGATAACTAACTATGCCCTGGTAGAGGCACAGGCAAACCCAAATGGCGGAGCAAGGAAGACCATGTGCAGGGTGTATACATTGTGTGGAGTGGATGTCGGGGCACTGCGGGAGGGCGTTGGATGGCTGGGTTCTGTCGGATGGGACACGGACCGCCTGTTCCTGTTACACTGGTTCTGTTGTGGTCCCGGAGCAGCGCGTGGAATCTATAAATACCCCTTTAACCCCTCGTCTGCTCAACTCCCTCCCCCTATAGTATAAGGTGCGCTTGAGGGAAAAAGACAAGTGCAAGCATGCACAGCAACTGCACAGCCGCTGGTCACTCAAATGGTGCAAACTATACGCCTTTTGCAAAAGTATATGGGTGGAGCCTTGGTAGCAATTGAAGGACCGGTTCTCCAGACGGATTTCGATCACAAGACACGACGCGTGCCCCTACGACCGCCAACACAAACCAGCAACTGCTACTCTGACGATACTGAAGTCATCTCACCTTGATAGGCGCACAGATTATAAACACAGGTAAAACCAGACAAAACACACGACCATCGCTGCTGCTGTCACATCTCAAAAGCTCAAAAGCTCAAAAGTTCAAAACCTACAGCCGCACATTCCAGATACACTCTCGAGGGACCACTGCTAGGTAGATATTTACCCACTCTTCCTCCACACCACACCCAGACATGCACTTTTCCAACTTTCTGCTGGGCGCTCTGGCCGCCACTGCGGCCGCCAAAAACACGTACCAAATCAACAAGTACGGGTCGCCACTGACCAACCAGAAACGATCGCTGAGCGAAAACTCGGTCGTCCAGCTCGACACGGTTGGCGTGCGATCCATCCGAGATGAGCCTGCTCCCCGAGACGCCGCGCTCATGAAGCGACAGACCGCCACTCTTCCGCTCAAAAATCTCGTCACATACTACGAGGCCGAGGTGAAAATCGGCACTCCCGCCCAGACGGTCAAGCTGCTGATCGACACCGGTTCGTCGGATATTTGGGTCATTGGAAGCGGCAATCCCGATTGTGGCTCCGCCCAGGACGCCCAGCGAGACCCCAACATCATCGACTGCTCCATCTCGGGCACCTTTGATACCTCCAAGTCGTCATCGTGGTCCCAGAACCAGACGGACTTCTTCATTCAGTACGGAGACCAGACCGCCGCCGAGGGAGGCTGGGGCACAGACACCTTTGCATTCGGCAACACCAACGTGTCTGGCCTATCCATCGCTGTGGCCTCCAAGACCAACTCATCCAACGGAGTCATGGGTATCGGTCTCGCTGGTCTCGAGTCCACCATCACCTACCGAGGTAACGACCAGATCTCTGGTAACCCCTACGAAAACCTGCCCATGAAGATGAAGGCCGAGGGTCTCATCAAGGCCAATGCATACTCTCTGTGGCTCAACAACCTGTCTTCCGACAGCGGCAACGTGCTGTTTGGTGGCGTCGACTACGCCAAGATTGACGGAGACCTCTTCACCGTCAAGCTTGTGAACCCCCAGCGATCCGTGTCCTCCAAGCCCATTGCATTCTACGTTGGCCTGGACTCTGTCTCCATCACCGACGTCAAGGGCGTCTCTGGCTTCATCACCAAGCAGCCCGTTCCTGCTCTTCTTGACTCAGGAACCACCCTGACCTACCTGCCCCAGGACGCCTTCAACTACGTTGTTCGGGCCATGGGAGCCACCTACGACCCCCAGAACGGATACGTGTGCCCCTGTAAGAACGGTTACTCCGGACACCTCGACTACAACTTCTCCGGCGCCAACATCTCTGTCCCTCTCTACCAGCTCACTTACCCCATCCAGCTGCAGTCCCAGTCTGGACGAGTGGTCAACGCACAGTTCCGAAACGGAGACGACGCTTGTCTGCTGCTTATGCAGGCTTCCCAGGACCATGTCATTCTCGGAGATTCGTTCTTGCGAGCCGCCTACGTGGTCTACAACCTGGACTCGTACGAGGTGTCCATGGGCCAGACTAAGTACGGAGTAACCGACACCAACATTGTCGAGATTGACAGCAACGGAGTTAAGAACGCCAATCCCGCCCCTGAGTACTCTTCTTCCTTCACTAACGTCAACTCCGAGACCACCATTCTGCGAGGAGCTCCCGGCTCTGCTGACTCCAACCCTTCCACCACACTTTCTGGCGGTCTTGTTGCCGGCTCCAGTGCTTCTTCTGGCTCTTCTGGTGACGGTAAGGGCAAGAACAATGCTGCTGGTCTTGAGCTCAGTATCGTTGGACTGGCCGTCGCAGTTGTCATGGCCAGCTTTGGTCTTATGTAAACGCAGCATGATAAGCCAAGCGAGTCTTTGCAAGCAAGTCTTTCCAAGCAAGTCTTTGCAAAAGCACCTTGTCTGGCGAACCCACTCACTGCGGCATGTTCATCACGTTCCTGGCATGTCCACTATGTATTTAGTATGATAATAGAATTTATAAATGGGAGGATAATGAGAGTAGCATGAGGGACTGAGCCTTAAGCTTGTGAGCGTCAAGAACCAGTACATTGGCAGTGCGCAGTGCTTTCCATGAGTTTCATCACTTCATTGAGAGACTCAATATTGTATGTACGAGTACGACCTGTACGAGTCATGTAGGGTCGCAGGGGTGCTTCGGTATGAATAGCAGAGTCAAAGGTTGCGAGCAAGTGTTTCAGCTGCACAGCAGGTGGACTAAGGGGTTGTTTCAGGGTCCTATCTTGATGTTGGACCACCTATGGATTTTGATGTGAGATGAGCTGGGTGGAGAGCAGTTAGTCAGAAAATGTAGTTGTTCAGAGCACGTGGTCAGAGAGAACATGTACAGTATACTTGGAGGACGTCCATGGCCACTTTTGTCGGTGATATGTAGCCCCTTTTCAGTGAGGTAATTGGTTTGGGGGAGCAGCCAAATACGAAACACGAGTTCAAACATGGTCCGAGGTTCCACACTTGATAGTACGGTGAGACCTGGAGAGCATTCCGATTGGGGCTAAATCGCCAGAACAAACGTGCAACTGTGAGAGCTTTGGTCACGCGAGCTACGGGCGACTGAACGGGCTAATGGTTGGCAGTTGACGAATGATGATGTATTTGGTGTCTTTAATGAAGATTGCATCGCTTTGCAGGAACGCGTTGAGGTCGAAGTATCTTCACACAACAGTATGTACACTACAAGTAGCGGCGCAGTGTGTACAGCTTGTACCAAAGGTATAGGGCAGCCGAAACTTCAAGCTGAGATTCAAAGGTGGGTGAGACGTTGAAGTATCTCGATTATTGCTGGAAAGTGAAACCAATTTTTTTCGCAGTTGTACAAGAAACAGTCCTTTTCTTCAAAGGATATCGTTAAACTAAATGTCAACTAATATGAACGAATTTGCGGTGTTAGTTAAGAGTAGGTCAGGAAGTAACGGATCGCAAAAAGAGGTATTGCTCAGCTACAGTATACAGTAATAAAATGTACGTTATA

YPS3_ YALI0E20823g Uniprot|Q6C558-Aspartic proteinase Yapsin 
ATCTGAACACCGCTAACTTCGTCCGCTACAAGTTGGTCACACTGGATCTTGTAGGTTGGACGTAGCTTACCTGCAGTGATGTGATAGGCCTAAAGACAGCTCTGTCTGCACAAAAGTAATATTCCAGCACTTATTAGATCGGAATGACATGAATTAGTCGAAAGGACCCTAGCAAGGGCCACAAAACGTGATATTATTCTGTGGCAGCCAACGGCCAAAAGCTGTTCTCGGAAAACCCAAACCAGCCAACCTTGGATGTGTCCACCAGTGAACCCTGTCGGGAACTATGAAACGAGGTGGAAACTTATGAAACAGGCACAGATATAGTCAGATTGATGAGAATTTCACTAAAGACCTGGTTCGTGCCACTATGGGGGAAACAGTCCCTTAGGTATAGAATGTCTGTCTACACCACTAAACTTCGTTCTTTACATGTGTTGGGCACTCCTCCTGCACCCCACTACGACGGCGGATGTGGGTGTGCACGATAAACGCCACATGGAGCGGGTAAACACCCATATCAACTCGGCTCCGCACCCTTGCACGCCCAGACTCGTAGTTGTCCCAAAAACGTGCTCAATTCGGACAGGGATCTCCATCTAAAGCTAAACCCACACTTATCGCCAGCCTAACAAGGAGGAGTATACCAGCCCACCTGCACCTTGACGCACAAGTGAAACAGGCGGTTGGACCCGCACAAAGATGGGTTTTCACACCTCCTTGTGCAGACCTCCCATCTCGAAAATAATTATGCCACTAGACCCATGAATTCACGACGCATATAGGAATATTATGACATGCCTGTGGCCAGCCCTACATTACGAACACCAGATACGAGGAGCGTGATAATAATAATAATAATAATAATAATGTGGAGTTCACACCACTATCAAGGTCTACATAAACATGGCTTTTCCGTCAGGGAAAACACTAAGGACTGGCTCCACACACATCTACAATGAAGGTCCTCCATCTACTACCTCTGGTAGGTATGCTTGACATGGCCCTGGGGATGCCAACTCTGATGAAGAGGTCGGCCCCCAAGGCTCTGGAGATGTCCTTTGACGTGGTCAAGGGTATATCCAACAAGTGGAGTGAACCCCAAACTGATGCTGCTGGCTCACCATCACCACATCATGACACTCCTTTGGAAAACATGGGTTACTACTACCAGGTGAGTGTCAGCATTGGCTCTCCTCCACAACCGTTTGCATTGTCGCTCGATACTGGATCTTCAGACCTGTGGGTCCCTTCTCCCAACAACAATGAGTGTCTGAGTCCTCTCTTCACCAGTAGAGGTGGATCGTGTGGGCAAACCAACAACGTTTTCAACCGAATGATCTCCTCCACCTTTTCCCTCATCAACGAGTACTTCTTCATCTCTTACGGAGATTCCACTTCTGCATACGGTCTGTGGGGTAAAGATACTCTCAACTTCAACGGTCTGACTCTCACAGACTACACCTTTGGGGTCGCCTCAGGGACCACTTCCACAACCAATGTGTTCGGAATCGGCCTCAAGGGGCTCCAAGCTTCCAATGATGCCATTCCTGGTCATCCTGAAGCGCCCAGGTTCACCTATTCTAACTTACCTTATCGACTGGCTGAAGAGGGATACATCAACACCCCCTCCTATTCCCTCTACCTAGACTCGTTAGAGGCCACTTCGGGCACCATCATATTCGGAGGCGTAGACGCTTCCAAGATCCAGAGCCCCATCACTCTTCACCCTCTCATCAATTTCCATCCCGAAAACCACCCCGATCCCGTCTCGTTCTTCATCACTCTTGACTCAGTTGATCTGGTCGGAGGAGTGCCTCTTAACGTGCTCGAGGTTACTTCTGCTGCCCTATTGGACTCTGGAGCCACACTGACTTTTCTCCCCCCGTCTGCCTACGCTACTCTGGCAGACCGGTTCCAGGTCAAACAAGACACCAAAACGGGTTACAGAGTCGCCAGCTGTTCTTCAGGAAGCGTGGGCGAGTATCTTGAGTACTCATTCCAAGGATCAAAGATCCGCGTGCCCATTTCCTCCCTGCTAGACCCCATCAAGAAACAAGATGGATCGGCCGTCATCTCTCCAGATGGCATCCCTATGTGCCGCTTTCTCGTGGCCCCAAACGCCGACGACGAAACAGGCACCAGCAACATCATTCTAGGAGACTCCTTTCTGCGATCGGCTTACGTGGTTTACGATCTCGAAAACTTTCAGCTTGGGCTGGCCCAGGCGGCCACCTATAGTAACGGGGCTTCTTCTTTGGTGTCTGCTATCGACCAAAACGGCATTCCTGGCTCTCAGCAACCACCCAGCTCCAAAACATGGCAGGCAAACTCGCCAATGCCCACCTTCCACGGCTATGTTCCCCCTCAAGTGGATCTGCTTTGGTAGGTATCTCATGAAACAGTATTGCAGTAATAATAATAATAATAATATATACAACACGGCCCAGTAATTCTTGTAGATCACGTGGTGACCCACTACAAGCGAAATTCATTGCACATCTGAAACATCGTCTCCCCCCATCTTCCAGTGAGCACGTGGGGGACACCAAACTCTACCAGCGCCGTACACCCCGTGTCCAGAACCAGCCACTTGAAAAACGTAACAACATGCACTGATAACGAGCGCCAAGACGAGATAACGACTCACTAAGCTGATGCCAAGGGAAGGTATGGGAGATGTAAAAGCAGCGAAGATGCTTCCCTGATCATTCAAGGCGCACCTCCATTCTAAAAAATGCTAAATCGCCGTTTATTTTTACTCGTCTCGGGTCCTATAGGAGGCTGTTTTCGGCATCTGTTGCATGCGAACATTGAACTCCCCATGCACTCTATCGAAGGGCTTATCCGTGGCTCGGACTGAGACAGACGAGATACTGTACGTAGTTATCAACCTGCCCACCTTGTCATACTAACCGATATTGAGAAGCGGTGCCACTGGGGAGTTCAGCTGACCAATAGCTATACACACATCTATCAATGGCCGCTCATCATGTCACACACGCAATAAGGGTAAGCTCCCCGAAGACAAATGCGCAAGATGAGGTTGGCTGGCTGGCATCTCTTTAGCATGAGCCGGCGTCGTAAAACCCGTATAGAAAGGCACGATGTCAGATCATTGGCTCTTGCGGGCTGTCTGTCTCCCACACAACGTTTCGGAGTTTCGGGGATGAGCATGATTTGCATATTCAGACACGGAATGAAGTGTGGAATGCGGAGATAGAGTCTCGGAAGCAGGGGACGTGAAAGGCGTTGTTTCGTGTTCTTGGCCGATTTCAGACGACGATATTCTACATAGATCTTTGCTTATGTTCCAGGAAGTAGTTCACAAGTCCCCCTACTCAACTGGACCCTTATAAGAGCCCCTCAGTATCAATAGGTGGTCTAAGACAACTGCAAGAAGATTAAGGATGACATGCCAATTTGAAGGTAAATTTCT

YPS4_ YALI0D10835g Uniprot|Q6C9J0-Aspartic proteinase Yapsin 
CCAAATGTCAGCACCAAACACTGTTGTGATTTTAGGAAATTGTTAGTGGTCCCCCGCTCGCTCCTAACTCGGCGGTGGAAAGAATGAATGTCCAGGGCAAACGTGCAAGTGCGGCAGGATGCATAGGACTAGGGGCGCCGCGGGGGTTAGCAGGCCCGCTAGAGTGCGGTAGGCGCTACCGTTACAGAGTAGCATTTAGATCGGCCCTCATCTCATCTGTGGTGGTCCGCGAGGCGAGATATTCTGGTGCAGGGCCGTATTTGGAAGGGCAGGTGAAAATAGGCAACCCGGCAGCGCAAGGTTCGCCGCAAACAAGAGCGGTGTGTTTGGGTCCCAAAGAGCCTAATTTTATTATTTTTGTGCATACCAAGATACCAATCAGAAAAGGTTACACATGAGCAGGGGTGCTTTAGCGAATAGTGGGGTTGGCGGTGGTGACGGTTGACAGAGCCGGCGAGAGTGGCATGAGGCTCCGATGCCGGCAGGGACGGGGCCCCGGAAAAGGTGGAGCAACACACACACTCGCTCTCGCACAATCTCAGCCTCTTGTCCCCTCCTCACCACATTCCACACACACTGAAACAGTTTCACATAAAGCCAAAAACGCGTGAGACCCTAGTCCACCAACCTTTGTCTTCCCCTGATACATGGACGACGCATACTCAGCACCCAAGCTTGTTTGGCCCAACATGGTCCCAAACCGTAATGGTCCGGGGCGCTCCCCGCTCTCTTTTATACCGTCTTGTGTCCCCAACCGACGAGGTCTACTCTCCCAGTGTCTGCGACGTCTCCTATCCCATACATTCGTTCATATCTTTTTCATTCAGGGACCTGCCTACGGAGCTGTATACGGAGGAAACCACAACGACCTTCCCCCGCACCAACATCGACACTACAGACCCTTTGACACTCGTTACACCAAAAGTCAGCGCTACACATCCACAGTCGTTACAGCATACACAAGGTCGAATAATACCCCTCTTCTCGACACACCAACAAGATGCACTTTTCTTCAATCCTCACCCTGACCGCCATCGCCTCGGTGGTCCAGGGCTTTGCTCCCCCCTCGGAGCAGTACCTCCATAACCGACCCGACCAGAAGGCGAAGCGAGACGCCCCCAAGCCCGTCCTCATGTCCTCCAACCGAAAGGTGGTCGTGGCCCAGCAGCCCGTCAACCTCGAGGCCTACACCAACTACTACAAGAAGGTTCAGAACGAGCACCACAAGCGACAGTTGTTCAAGCTCAAGCGACATCTCGAGAACGAGGAAGAGCTGGCCAAGCGAGACCAGTGGAACGGTGGTGGCTACCACGCCCCCATTAGCCCCGGTGGCTTCTCTCCCTTTGCTGTTGTCGACGAAAACAACAACGAGCTGACCGAGCGAGGCGACATTCTCAACATCATTGGCGACATTCTTGGCGGTGAGAAGGATACCGACGCTAACTCCGCGGAGGACAGCTCTCTGTGGGCCAAGGATGCTCCCCCTGTCATTCACATTCCTTCCCCCGGTCTCCTTGACCAGAAGAGATACGCCTACCGAAACGACTACAAGGCCGACTACCTCAAGGTCCCCGAGTCTGACCACACCGTTGGCGGAATCCTGGGAGTTGTCTCCGACGTTCTTGACAAGGCTGCCTCGGGCGCTGTTCAGCACAACGACATCTTCTCGCAAATCTTCAACGGACTCCTTGGCGACAAGCTTGGAGGAGACCACGAAAAGCGAGACCAGGTTGAGGTCGAGACCGTCACCCTGACCCGTCTGCACACCGAGTACAAGGTTGTTTGTGGCACTGAGGTGTCCACCTGCACCAAGACTGCCTCCGCTACTGGCGGCAGCAACAACGGCGGTAACAACGGCGGCAACAACGGCAACAACGGCAACAACGGCAACAACGGTAACAATGGTAACAACGGTAACAACGGCAACAATGGCAACAATGGCAACAACAGCGAGAGTGGTTCTACCGCTGCGTCTGCCACCCAGTCCGGCGCCTTCTCCACCGGCTACGGCAATGCCACCTCCCCTATCACCACCGGCTCTGCCTCCCCCTCTTCCACTACCGCCGCTCCCGGCTCCTCTAGAACCGGCTCTTCCGAGTCCGCGTCCTCCAGCGCCGCATCTTCCGGCGCTGCTTCCTCCGCATCTTCCACCGTGACCTCCTCTGCCGCTACCCCCACTGCCACTGGCGACAAGTATTTCGAGGCTGAGGTCTACGCCTTCTCCCTCTACTACTTTGTCGATGCTTACCTGGGTACACCCGGCCAGAAGAACTCTCTGCTTGTCGACACTGGATCTTCCGATCTGTGGGTGATTGATGAGGCCAACGGTGGTCACTTCAACAAGAACGACTCGTCCACTTGGAAGCACCTCAACTGGGATTTCAAGAACGCCTACCAGGCCGGTCAGATTTCCGGAGAGTGGGGAACTGACTCCGTGACCATTGACAATGCCACTGTCCACGATCTCGTCATGGGTGTCGCCAACACCTCTGCTCTGACTTCCGGAGACAACGTCATGGGTCTGCTTGGTCTGGGTTTCGAGGGTCTTGAGGGTACTCAGCAGACCGATATTGGCCAGTACAAGAACTACCCCCGACGACTGGTCGACTCCGGCCTCACTGACGTCGCTGCCTACTCCGTCTGGCTTAACTCCCGACAGACCGGCCAGGGTAACTTCCTGTTCGGTGGTGTCGACACCGCCAAGTACGAGGGCGAGCTGCAGACCATTGACATGCCCGACGTTGTTGTCGGAAACATGCGAGGTTACCTCACCACCCACATGACCAACATTGCCATCAACAACCCCAACGGCTCCGTTTCCAACCTGCCAAAGGACCTGTACGCCATGTTCGACACCGGAGCTCCCTCCACCCTCCTGCCTGACGATGTTGGACTTGCCTTCAAGGACCAGTTCAACCTGTCCTACAACTCTGCCTGGGGTCTGTACTACGGTGACTGCAACCAGGGAGGCACCTTCACCTTCACTCTTGGCGGCAAGGACTTCACCATGGACGTCAAGGACTTTGTTGTTGACTGGGTGTCCGCCACCATCCCCGAGGGTCAGTGCTTCTTCGGTATCGGCCCCACTCGAGGAAAGATGGCCATGTTCGGTGACACTTTCCTGCGATCTTTCTACGCCGTCTTCGATCTTGACAACCGAAAGGCTTCTCTGGCCAAGGCCAAAACCGACATCCAGGAGTCTAACATCATCGCCATCCCCGCCGGTGGTGTTGAGCAGATGAACCTTGGCAAGCGAGACCAGCTTGCTCCTGCCGAGGAGGTTGAGACCGTTTCCATTCCTGCCGCTGCTGCCACAGCTTCTATTCCTGCCTTTTAAAGCTACACTTGGCCAGGACTTGTATTTATCAAGCTGTAGGTACAGCATTAAGTAATAATATCCCCTTTATTGAATGTTTAATGAATTCAGATGATTTCAACGAGCCTGTAGATGAAGTATCAAACCGAGAGCTCGGCGTTACTACAACTCCGATAACGCCTTAAGCCACAGTCTTATCTCCTTTTTAGACTGGGTGGTCGGCGGTTTGGAATTTACTGTAGTTACTAAACGTTTAGCAGTGAAACACGGAGGAAACAGTCCGTAATCAGATAAGACGTTGAGTTTGAATCTAGAACGAACTATAAGCACAAGTATGTTCAAAACTCGGTCATCAAAAACTCCTCACCCATCTCTTTTCATCTCGAGGATTCTGGGCCCTTCCATCACTCGCTTACTAAGTGGAGTCACAGCTACTTGTAGTCACACTTGCATCATACATGAAACTTTATTTTAGGACATGGTGATAAATGTAAGCAACGTCTTATCTTGATCTCTTACGAACATACTACACCAGACACTGCCTATCAACGCATAGAAATCATGGCTATCAGTGTATCTGAATCCACATCTTCGGCACAAACGCCCGCTCCCGCGCCGGCACAGACCGCGAGACAAGCTTCTCCCGCTCAAGCAGCTGGATCAAACTCCTCTGGTTCCTCGCAAACTGCTTCAGCACCTTCTTCGAGATCACGGCAGCGGCGGCGTCGTCCCAATAGAAATGGTGGACAGCAGAACCGGCGCAACCAGAACCATAACAGTCAGAACAACAACCAGGAAACGGGTTCCGAGACGCCCGCGACATCGGACCAGCCTTCGGACCAGACTCAGACGCAGGGACTGAGTCAGGGACAAAACCAGAACCGCTCCCAGAGAGTGACTCAGGCGGACCCCAGTCGTCGAGTTGCTCGGCCCAAACCAAACCAGGAGAACCAGCGCATGAACGAGATCAATCAGGTTAAGAGACGGTGGAAGTCTGTCACGGAACAGGTCCCCGAGGACGCTGCCCGAGATGCCGGGGCTACTACTCTCACATTCGACATGGCTCCCTCAGATCCCGATTTTCCGTTCGAAATTTCGTTTCTCAAGGTCAAGATGGTTGTGCC


Additional Figures

Figure S1: Schematic structure of the newly created zeta docking platform at the LEU2 locus, devoid of bacterial elements and antibiotic resistance gene (AmpR)
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Figure S2: PCR verification of the presence or absence of the bacterial AmpR gene in genomic DNA extracted from the different yeast strains. PCR was performed using two sets of primers: AMP (698 bp) and MHY1 (1133 bp). As expected, AMP amplification (698 bp) was detected only in the first three strains (Y1212, Y7126, and Y8647), while MHY1 amplification (1133 bp) was observed in all strains.
[image: ]

Figure S3: Schematic representation of the PT synthetic disruption cassettes used for gene deletion. NotI sites were introduced at the 5′ and 3′ ends of the disruption cassettes. 'P' represents the promoter region, spanning from -100 bp to -700 bp upstream of the START codon (600 bp), while 'T' represents the terminator region, ranging from +100 bp to +700 bp downstream of the STOP codon (600 bp). All BsaI sites present in the P and T fragments were mutated, whereas two BsaI sites (indicated by pink arrows) were introduced between the P and T regions
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Figure S4: Schematic representation of key genomic loci modified in the Yarrowia lipolytica JMY9438 strain. The wild-type loci (top) and their modified versions (bottom) are shown for the following regions: 1) URA3 locus (YALI0E26741g, Q12724): Encodes orotidine 5'-phosphate decarboxylase. In the ura3-302 allele, a 728 bp XhoI–EcoRV deletion was replaced with the S. cerevisiae SUC2 gene (YIL162W, P00724), encoding invertase, under the control of the XPR2 promoter, enabling growth on sucrose or molasses (Ura⁻ phenotype). 2) LEU2 locus (YALI0C00407g, P18120): Encodes 3-isopropylmalate dehydrogenase. Multiple versions are represented: (2a) Wild-type LEU2, (2b) leu2-270, containing a 681 bp StuI deletion, (2c) leu2-ZETA-LEU2 docking platform, and (2d) Updated leu2-ZETA docking platform. 3) XPR2 locus (YALI0F31889g, P09230): Encodes the alkaline extracellular protease Aep. The xpr2-322 allele includes a deletion from -48 to +101 bp, abolishing Aep production. 4) LIP gene loci: LIP2 (YALI0A20350g, F2Z685), LIP7 (YALI0D19184g, Q6C8J2), and LIP8 (YALI0B09361g, Q872L3) were sequentially deleted using PUT-URA3ex-T cassettes. Marker recycling was achieved via Cre-lox recombination with the replicative plasmid pRRQ2 (CRE-LEU2), followed by plasmid curing. 5) LYS5 and EYK1 loci: LYS5 (YALI0E09306g, Q6C6I2) was disrupted with the JME3267 cassette (PUT-lys5::URA3), followed by marker excision using pUB4-CRE-hyg (JME547), yielding strain JMY7121. EYK1 (YALI0F01606g, Q6C394) was disrupted using RIE124 (PUT-eyk1::URA3), followed by marker rescue with JME547, resulting in strain JMY7126 (Δeyk1), as described by Park et al. 6) MHY1 locus (YALI0B21582g, Q9Y791): Encodes a C2H2-type zinc finger transcription factor promoting filamentation. A CRISPR-Cas9 vector with an sgRNA targeting MHY1 induced a 1 bp deletion (+160C), causing a frameshift mutation (mhy1-0440) and abolishing filamentation (Fil⁻). The replicative Cas9 vector (CRISPR-Cas9-LYS5ex-sgRNA-MHY1) was eliminated by subculturing in YPD, and Lys⁻ clones were isolated. 7) HXM1 and AXP1 loci: HXM1 (YALI0D25278g, Q6C7U4), encoding a heme-binding peroxidase, and AXP1 (YALI0B05654g, Q92389), encoding the acid protease Axp, were deleted using a Cas9-mediated knockout strategy. Dual-guide sgRNAs (G1 and G2) targeted the 5′ and coding regions (Table S3), along with PCR-amplified PUT cassettes (Table S4A).
Genomic DNA is shown in black, gene bodies as black arrows, and deleted regions as grey boxes. The XPR2 promoter (Pxpr2) and LIP2 terminator (Tlip2) are shown in red. ZETA docking platforms are in green boxes. The leu2t truncated gene is shown in light blue; SUC2 is indicated by a dark blue arrow. Restriction sites (e.g., StuI, ApaI) and deletion boundaries are noted. Red and green stars denote sgRNA target sites upstream (G1) and within the coding region (G2), respectively. Plasmids are listed in Table S2 and sgRNAs in Table S3.
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Figure S5: Exemplary plate showing routine check of amylolytic activity in the JMY9438 and JMY9451-derivative strains. Starch-containing YPD plate (1% of soluble starch). YPD plate containing starch after 3 days of incubation at 28 °C. The plate was stained with iodine vapor. The strains able to clarify starch were distinguished by the clear zone around the colonies. Each row represents a quadruplicate of a strain indicated on the right side of the image. No hydrolysis around (absence of iodin coloration) the Y9438 and Y9451 control strains show that the parental strains do not possess amylolytic activity.
[image: ]

Figure S6: Growth of the Y9438 and Y9451 strains (and derivatives) in batch cultures in 3xYNB+DropOut medium and YPG medium.
[image: ]
Figure S7: Final amounts of glycerol consumed (A) and concentration of MAN and ERY at the end (72 h) of batch cultures of Y9428 and Y9451 strains (and GA-bearing derivatives) in YPG medium with(out) of the inducer (ERY).
[image: ]
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