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Figure S1 Growth curve of HRC and Y. lipolytica CGMCC7326 at different temperatures. a. Growth 
curve of HRC and Y. lipolytica CGMCC7326 at 30°C. b. Growth curve of HRC and Y. lipolytica 
CGMCC7326 at 33°C. c. Growth curve of HRC and Y. lipolytica CGMCC7326 at 35°C. 
 



 
Figure S2 Spot assay of Y. lipolytica CGMCC7326 and HRC  

 
 

 
Figure S3 Differentially expressed genes (DEGs) analysis of D group (HRC at 35 ℃) vs C Group 
(CGMCC7326 at 30 ℃). a. Go enrichment analysis of DEGs of D group (HRC at 35 ℃) vs C 
Group (CGMCC7326 at 30 ℃). b. KEGG enrichment analysis of DEGs of D group (HRC at 
35 ℃) vs C Group (CGMCC7326 at 30 ℃). 
 
 
 
 



 
Figure S4 Morphological characteristics of HRC2 and Y. lipolytica CGMCC7326. a. b. Filamentous 
growth of HRC2 on solid YPD plate. c. Diploid pseudohyphal formation of HRC2 during 
fermentation. d. Yarrowia lipolytica cells morphology.  
 
  



Sequence 1: Control cassette 
 

1-8: NotI 

     9-14: EcoRI  

     15-591: rDNA 

     592-597: Hind III 

     598-603: Sal I 

     604-609: SpeI 

     610-1158: hp4d 

     1159-1164: NdeI 

     1165-1170: KpnI 

     1171-1176: PstI 

     1177-1434: terminator 

     1435-1440: Afl II 

     1441-1446: BamH I 

     1447-1452: Bmt I 

     1453-1486: loxP 

     1487-2018: hp4d 

     2019-2024: SacI 

     2025-3491: guab 

     3492-3497: Xho I 

     3498-3730: cyc1 terminator 

     3731-3764: loxP 

3765-3770: Nar I 

3771-4172: rDNA 
1        GCGGCCGCGA ATTCCAGATC TTGGTGGTAG TAGCAAATAT TCAAATGAGA ACTTTGAAGA 

61       CTGAAGTGGG GAAAGGTTCC GTGTGAACAG CAGTTGGACA CGGGTAAGTC GATCCTAAGG 

121      GGTGGCATAA CTGTCGCGTA CGGCCCGATA AGGGCCTTCT CCAAAAGGGA AGCCGGTTGA 

181      AATTCCGGCA CTTGGATGTG GATTCTCCAC GGCAACGTAA CTGAATGTGG GGACGGTGGC 

241      ACAAGTCTTG GAAGGAGTTA TCTTTTCTTT TTAACGGAGT CAACACCCTG GAATTAGTTT 

301      GTCTAGAGAT AGGGTATCGT TCCGGAAGAG GGGGGCAGCT TTGTCCCCTC CGATGCACTT 

361      GTGACGCCCC TTGAAAACCC GCAGGAAGGA ATAGTTTTCA CGCCAAGTCG TACTGATAAC 

421      CGCAGCAGGT CTCCAAGGTG AACAGCCTCT AGTTGATAGA ATAATGTAGA TAAGGGAAGT 



481      CGGCAAAATA GATCCGTAAC TTCGGGATAA GGATTGGCTC TGGGGGTTGG TGGATGGAAG 

541      CGTGGGAGAC CCCAAGGGAC TGGCGGCTGG GCAACTGGCA GCCGGACCCG CAAGCTTGTC 

601      GACACTAGTG CCGGACCCGC AAGCATCTGA GGTGTCTCAC AAGTGCCGTG CAGTCCCGCC 

661      CCCACTTGCT TCTCTTTGTG TGTAGTGTAC GTACATTATC GAGACCGTTG TTCCCGCCCA 

721      CCTCGATCCG GCTGAGGTGT CTCACAAGTG CCGTGCAGTC CCGCCCCCAC TTGCTTCTCT 

781      TTGTGTGTAG TGTACGTACA TTATCGAGAC CGTTGTTCCC GCCCACCTCG ATCCGGCTGA 

841      GGTGTCTCAC AAGTGCCGTG CAGTCCCGCC CCCACTTGCT TCTCTTTGTG TGTAGTGTAC 

901      GTACATTATC GAGACCGTTG TTCCCGCCCA CCTCGATCCG GCTGAGGTGT CTCACAAGTG 

961      CCGTGCAGTC CCGCCCCCAC TTGCTTCTCT TTGTGTGTAG TGTACGTACA TTATCGAGAC 

1021     CGTTGTTCCC GCCCACCTCG ATCCGGCACG GGCAAAAGTG CGTATATATA CAAGAGCGTT 

1081     TGCCAGCCAC AGATTTTCAC TCCACACACC ACATCACACA TACAACCACA CACATCCACA 

1141     ATGGAACCCG AAACTAAGCA TATGGGTACC CTGCAGGCAA TTAACAGATA GTTTGCCGGT 

1201     GATAATTCTC TTAACCTCCC ACACTCCTTT GACATAACGA TTTATGTAAC GAAACTGAAA 

1261     TTTGACCAGA TATTGTTGTA AATAGAAAAT CTGGCTTGTA GGTGGCAAAA TCCCGTCTTT 

1321     GTTCGTCGGT TCCCTCTGTG ACTGCTCGTC GTCCCTTTGT GTTCGACTGT CGTGTTTTGT 

1381     TTTCCGTGCG TGCGCAAGTG AGATGCCCGT GTTCGAATAC GGTAGTCGCA CGGACTTAAG 

1441     GGATCCGCTA GCATAACTTC GTATAATGTA TGCTATACGA AGTTATCTGA GGTGTCTCAC 

1501     AAGTGCCGTG CAGTCCCGCC CCCACTTGCT TCTCTTTGTG TGTAGTGTAC GTACATTATC 

1561     GAGACCGTTG TTCCCGCCCA CCTCGATCCG GCTGAGGTGT CTCACAAGTG CCGTGCAGTC 

1621     CCGCCCCCAC TTGCTTCTCT TTGTGTGTAG TGTACGTACA TTATCGAGAC CGTTGTTCCC 

1681     GCCCACCTCG ATCCGGCTGA GGTGTCTCAC AAGTGCCGTG CAGTCCCGCC CCCACTTGCT 

1741     TCTCTTTGTG TGTAGTGTAC GTACATTATC GAGACCGTTG TTCCCGCCCA CCTCGATCCG 

1801     GCTGAGGTGT CTCACAAGTG CCGTGCAGTC CCGCCCCCAC TTGCTTCTCT TTGTGTGTAG 

1861     TGTACGTACA TTATCGAGAC CGTTGTTCCC GCCCACCTCG ATCCGGCACG GGCAAAAGTG 

1921     CGTATATATA CAAGAGCGTT TGCCAGCCAC AGATTTTCAC TCCACACACC ACATCACACA 

1981     TACAACCACA CACATCCACA ATGGAACCCG AAACTAAGGA GCTCATGCTC CGAATCGCTA 

2041     AAGAAGCTCT GACCTTTGAC GACGTTCTCC TCGTTCCTGC TCACTCTACC GTTCTGCCCA 

2101     ATACTGCTGA CCTCTCCACC CAGCTGACCA AAACTATTCG ACTGAATATC CCTATGCTCT 

2161     CCGCTGCTAT GGATACCGTT ACCGAAGCCC GACTGGCTAT TGCTCTGGCT CAGGAAGGCG 

2221     GTATCGGCTT TATCCACAAA AACATGTCCA TTGAACGACA GGCTGAAGAA GTTCGACGAG 

2281     TGAAAAAACA CGAATCTGGT GTGGTGACTG ATCCCCAGAC TGTTCTGCCT ACCACCACCC 

2341     TGCGAGAAGT GAAAGAACTG ACCGAGCGAA ACGGTTTTGC CGGCTATCCC GTCGTTACCG 

2401     AAGAAAACGA ACTGGTGGGT ATTATCACCG GTCGAGACGT GCGATTTGTT ACCGACCTGA 

2461     ACCAGCCCGT TTCCGTTTAC ATGACCCCCA AAGAGCGACT GGTCACCGTG CGAGAAGGTG 

2521     AAGCCCGAGA AGTGGTGCTG GCTAAAATGC ACGAAAAACG AGTTGAAAAA GCCCTGGTGG 

2581     TTGATGACGA GTTCCACCTG ATCGGCATGA TCACCGTGAA AGACTTCCAG AAAGCCGAAC 

2641     GAAAACCCAA CGCCTGTAAA GACGAGCAAG GCCGACTGCG AGTTGGTGCT GCCGTTGGCG 

2701     CTGGTGCCGG TAACGAAGAG CGAGTTGACG CCCTGGTTGC CGCTGGCGTT GACGTTCTGC 

2761     TGATCGACTC CTCCCACGGT CACTCTGAAG GTGTTCTGCA ACGAATCCGA GAAACCCGAG 

2821     CTAAATATCC CGATCTGCAA ATTATCGGCG GCAACGTGGC TACTGCTGCT GGTGCCCGAG 

2881     CCCTGGCTGA AGCTGGTTGC TCCGCCGTTA AAGTCGGCAT TGGCCCTGGC TCTATCTGTA 

2941     CTACTCGAAT CGTGACTGGC GTCGGTGTTC CCCAGATTAC CGCTGTTGCT GACGCTGTTG 

3001     AAGCCCTGGA AGGCACCGGT ATTCCCGTTA TCGCTGATGG CGGTATTCGA TTCTCCGGCG 

3061     ACATCGCCAA AGCTATCGCC GCTGGCGCTT CCGCCGTGAT GGTTGGTTCC ATGCTGGCCG 



3121     GTACTGAAGA ATCTCCCGGT GAAATCGAAC TCTACCAGGG CCGATCTTAC AAATCTTACC 

3181     GAGGTATGGG TTCCCTGGGT GCCATGTCCA AAGGTTCCTC TGACCGATAT TTCCAGTCCG 

3241     ATAACGCTGC CGACAAACTG GTGCCCGAAG GTATCGAAGG TCGAGTTGCC TATAAAGGAC 

3301     GACTGAAAGA GATCATTCAC CAGCAGATGG GCGGCCTGCG ATCCTGTATG GGTCTGACCG 

3361     GCTGTGGTAC TATCGACGAA CTGCGAACTA AAGCCGAGTT TGTTCGAATC TCCGGTGCCG 

3421     GCATTCAGGA ATCCCACGTT CACGACGTGA CCATTACTAA AGAGTCCCCC AACTACCGAC 

3481     TGGGCTCCTG ACTCGAGTCA TGTAATTAGT TATGTCACGC TTACATTCAC GCCCTCCCCC 

3541     CACATCCGCT CTAACCGAAA AGGAAGGAGT TAGACAACCT GAAGTCTAGG TCCCTATTTA 

3601     TTTTTTTATA GTTATGTTAG TATTAAGAAC GTTATTTATA TTTCAAATTT TTCTTTTTTT 

3661     TCTGTACAGA CGCGTGTACG CATGTAACAT TATACTGAAA ACCTTGCTTG AGAAGGTTTT 

3721     GGGACGCTCG ATAACTTCGT ATAATGTATG CTATACGAAG TTATGGCGCC GGTGAAATAC 

3781     CACTACCCTT ATCGTTTCTT TACTTATTTA GTAAGTGGAA GTGGTTTAAC AACCATTTTC 

3841     TAGCATTCCT TTCCAGGCTG AAGACATTGT CAGGTGGGGA GTTTGGCTGG GGCGGCACAT 

3901     CTGTTAAAAG ATAACGCAGA TGTCCTAAGG GGGACTCAAT GAGAACAGAA ATCTCATGTA 

3961     GAACAAAAGG GTAAAAGTCC CCTTGATTTT GATTTTCAGT GTGAATACAA ACCATGAAAG 

4021     TGTGGCCTAT CGATCCTTTA GTTGTTCGGA GTTTGAACCT AGAGGTGCCA GAAAAGTTAC 

4081     CACAGGGATA ACTGGCTTGT GGCAGTCAAG CGTTCATAGC GACATTGCTT TTTGATCCTT 

4141     CGATGTCGGC TCTTCCTATC ATACCGAAGC AG 

 

 
  



 
Sequence 2: YALI0_F01452g overexpression cassette 
 

1-8: NotI 

     9-14: EcoRI 

     15-591: rDNA 

     592-597: Hind III 

     598-603: Sal I 

     604-609: SpeI 

     610-1158: hp4d 

     1159-1164: NdeI 

     1164-1170: Kpn I 

     1171-2457: YALI0_F01452g 

     2458-2463: KpnI 

     2464-2469: PstI 

     2470-2727: terminator 

27128-2733: Afl II 

     2734-2739: BamH I 

     2740-2745: Bmt I 

     27467-2779: loxP 

2780-3311: hp4d 

     3312-3317: SacI 

     3318-4784: guab 

     4785-4790: Xho I 

     4791-5023: cyc1 terminator 

     5024-5057: loxP 

     5058-5063: Nar I 

     5064-5465: rDNA  
1        GCGGCCGCGA ATTCCAGATC TTGGTGGTAG TAGCAAATAT TCAAATGAGA ACTTTGAAGA 

61       CTGAAGTGGG GAAAGGTTCC GTGTGAACAG CAGTTGGACA CGGGTAAGTC GATCCTAAGG 

121      GGTGGCATAA CTGTCGCGTA CGGCCCGATA AGGGCCTTCT CCAAAAGGGA AGCCGGTTGA 

181      AATTCCGGCA CTTGGATGTG GATTCTCCAC GGCAACGTAA CTGAATGTGG GGACGGTGGC 



241      ACAAGTCTTG GAAGGAGTTA TCTTTTCTTT TTAACGGAGT CAACACCCTG GAATTAGTTT 

301      GTCTAGAGAT AGGGTATCGT TCCGGAAGAG GGGGGCAGCT TTGTCCCCTC CGATGCACTT 

361      GTGACGCCCC TTGAAAACCC GCAGGAAGGA ATAGTTTTCA CGCCAAGTCG TACTGATAAC 

421      CGCAGCAGGT CTCCAAGGTG AACAGCCTCT AGTTGATAGA ATAATGTAGA TAAGGGAAGT 

481      CGGCAAAATA GATCCGTAAC TTCGGGATAA GGATTGGCTC TGGGGGTTGG TGGATGGAAG 

541      CGTGGGAGAC CCCAAGGGAC TGGCGGCTGG GCAACTGGCA GCCGGACCCG CAAGCTTGTC 

601      GACACTAGTG CCGGACCCGC AAGCATCTGA GGTGTCTCAC AAGTGCCGTG CAGTCCCGCC 

661      CCCACTTGCT TCTCTTTGTG TGTAGTGTAC GTACATTATC GAGACCGTTG TTCCCGCCCA 

721      CCTCGATCCG GCTGAGGTGT CTCACAAGTG CCGTGCAGTC CCGCCCCCAC TTGCTTCTCT 

781      TTGTGTGTAG TGTACGTACA TTATCGAGAC CGTTGTTCCC GCCCACCTCG ATCCGGCTGA 

841      GGTGTCTCAC AAGTGCCGTG CAGTCCCGCC CCCACTTGCT TCTCTTTGTG TGTAGTGTAC 

901      GTACATTATC GAGACCGTTG TTCCCGCCCA CCTCGATCCG GCTGAGGTGT CTCACAAGTG 

961      CCGTGCAGTC CCGCCCCCAC TTGCTTCTCT TTGTGTGTAG TGTACGTACA TTATCGAGAC 

1021     CGTTGTTCCC GCCCACCTCG ATCCGGCACG GGCAAAAGTG CGTATATATA CAAGAGCGTT 

1081     TGCCAGCCAC AGATTTTCAC TCCACACACC ACATCACACA TACAACCACA CACATCCACA 

1141     ATGGAACCCG AAACTAAGCA TATGGGTACC ATGAACCAGA ACATGCAACG GGCCCAAACG 

1201     CAGGTCCAGC CTGTGACGGC CTATGGCGTT CTCTCAACCC CCAACGCCGC CCAGGACGAC 

1261     AGCCTTGAAG ACAACAAGGA GTGGGTGCTG TTCACCCCGT CGGACGCCGA AGAAGAGTCC 

1321     GAAGACGACG ACGACAGCGC CAGCGTAGCC ACCCAGCACG CGGACCACGG AGACGGCGAC 

1381     GGCGACCTCA ACGACGAACT CGCAGACGAC CTATTGGACT GCTACGACTC CTCGCTTTAC 

1441     CACTCGGCGT CCACACCGCT CAACTCCTCG TCTCTCAACT TTCCCCGACA CCAGGGCGAC 

1501     GGCTCCTTCG TGGGCGAGTA TGGAAGCGGC AGCAGCGGAC ACGCCGACGC CAACGACCGC 

1561     ATCCATGCCT GGCGAATGCA ACACTCTGCG TCTGTCTACC ATGAACTGAA CCAGCCCAAA 

1621     CGGACTGCAG GAGCCACCCC CGAGCGACGT ATCTCCTCAT GGGGTATTCC CGAGGACGAG 

1681     GTGCTTGCTA CCCCAAAGGA AGAGGCGTCT TCTTCTTCCG GGGCCACAAA GCTGGGAACT 

1741     TACCCTGCAG ACGTTTCGGC CATTCTGAGG CGGCCAAGCG TGCCTGTTCG TCGAGAGTCG 

1801     TCCCGAAGAG AGCGGGAGAG AGAGGTGAGA CGAGATGCGC CTTACTCGCC CAGAGCTCTC 

1861     TTCCACCGCA TCACACAACG GGTCATCAGA GACTTCATCG GCATGAACGA AGACATCCTC 

1921     GACATGATTG CTGGAGAAAC GTTTGTGGAC GGAGAGACGG GACGACCTAC GACAGCGGCA 

1981     GAATACGCAG CTAGACGGGC CGAGTCCCGT GAAGAGGCCA ACGAGGCCTT TGTCAACAAG 

2041     CTCACCCGAG AGCTCTATGC GCTGGGATAC ACCCACTCAG GGGCTGCTCT CAACTCTCTG 

2101     TTTGCGTCCA TCCCTCACGA CCGATGGAAC ACCGACATTG GAGACTTTCT CAACTACTTG 

2161     CGACAGCGCG TTTGGGAAGG AGAAGGCAAT GGAGAACACA TTAGCCGGAC CCGTCCTTAC 

2221     ACACACCATA GCCATAGCCA CCGGTCTTCG TCGAGTGCTG CGGCTGCCGA GAGCGCTGCT 

2281     GGTGCCCATG CTGCCAGTGT GAGCATGAGT CTGGGCGCAG GCAGCATTCG GTCTCCTCTG 

2341     AGCTACAACT TTTCCAGCTC ATCTGCATTT GAGGAGCTGG ACTCGGTTTC CACTGCAAGC 

2401     AACTACTGGG AGATTAGCAG TGGAAACGGC ACGGGTAGCA TGGTTGGAGC GTGGTAGGGT 

2461     ACCCTGCAGG CAATTAACAG ATAGTTTGCC GGTGATAATT CTCTTAACCT CCCACACTCC 

2521     TTTGACATAA CGATTTATGT AACGAAACTG AAATTTGACC AGATATTGTT GTAAATAGAA 

2581     AATCTGGCTT GTAGGTGGCA AAATCCCGTC TTTGTTCGTC GGTTCCCTCT GTGACTGCTC 

2641     GTCGTCCCTT TGTGTTCGAC TGTCGTGTTT TGTTTTCCGT GCGTGCGCAA GTGAGATGCC 

2701     CGTGTTCGAA TACGGTAGTC GCACGGACTT AAGGGATCCG CTAGCATAAC TTCGTATAAT 

2761     GTATGCTATA CGAAGTTATC TGAGGTGTCT CACAAGTGCC GTGCAGTCCC GCCCCCACTT 

2821     GCTTCTCTTT GTGTGTAGTG TACGTACATT ATCGAGACCG TTGTTCCCGC CCACCTCGAT 



2881     CCGGCTGAGG TGTCTCACAA GTGCCGTGCA GTCCCGCCCC CACTTGCTTC TCTTTGTGTG 

2941     TAGTGTACGT ACATTATCGA GACCGTTGTT CCCGCCCACC TCGATCCGGC TGAGGTGTCT 

3001     CACAAGTGCC GTGCAGTCCC GCCCCCACTT GCTTCTCTTT GTGTGTAGTG TACGTACATT 

3061     ATCGAGACCG TTGTTCCCGC CCACCTCGAT CCGGCTGAGG TGTCTCACAA GTGCCGTGCA 

3121     GTCCCGCCCC CACTTGCTTC TCTTTGTGTG TAGTGTACGT ACATTATCGA GACCGTTGTT 

3181     CCCGCCCACC TCGATCCGGC ACGGGCAAAA GTGCGTATAT ATACAAGAGC GTTTGCCAGC 

3241     CACAGATTTT CACTCCACAC ACCACATCAC ACATACAACC ACACACATCC ACAATGGAAC 

3301     CCGAAACTAA GGAGCTCATG CTCCGAATCG CTAAAGAAGC TCTGACCTTT GACGACGTTC 

3361     TCCTCGTTCC TGCTCACTCT ACCGTTCTGC CCAATACTGC TGACCTCTCC ACCCAGCTGA 

3421     CCAAAACTAT TCGACTGAAT ATCCCTATGC TCTCCGCTGC TATGGATACC GTTACCGAAG 

3481     CCCGACTGGC TATTGCTCTG GCTCAGGAAG GCGGTATCGG CTTTATCCAC AAAAACATGT 

3541     CCATTGAACG ACAGGCTGAA GAAGTTCGAC GAGTGAAAAA ACACGAATCT GGTGTGGTGA 

3601     CTGATCCCCA GACTGTTCTG CCTACCACCA CCCTGCGAGA AGTGAAAGAA CTGACCGAGC 

3661     GAAACGGTTT TGCCGGCTAT CCCGTCGTTA CCGAAGAAAA CGAACTGGTG GGTATTATCA 

3721     CCGGTCGAGA CGTGCGATTT GTTACCGACC TGAACCAGCC CGTTTCCGTT TACATGACCC 

3781     CCAAAGAGCG ACTGGTCACC GTGCGAGAAG GTGAAGCCCG AGAAGTGGTG CTGGCTAAAA 

3841     TGCACGAAAA ACGAGTTGAA AAAGCCCTGG TGGTTGATGA CGAGTTCCAC CTGATCGGCA 

3901     TGATCACCGT GAAAGACTTC CAGAAAGCCG AACGAAAACC CAACGCCTGT AAAGACGAGC 

3961     AAGGCCGACT GCGAGTTGGT GCTGCCGTTG GCGCTGGTGC CGGTAACGAA GAGCGAGTTG 

4021     ACGCCCTGGT TGCCGCTGGC GTTGACGTTC TGCTGATCGA CTCCTCCCAC GGTCACTCTG 

4081     AAGGTGTTCT GCAACGAATC CGAGAAACCC GAGCTAAATA TCCCGATCTG CAAATTATCG 

4141     GCGGCAACGT GGCTACTGCT GCTGGTGCCC GAGCCCTGGC TGAAGCTGGT TGCTCCGCCG 

4201     TTAAAGTCGG CATTGGCCCT GGCTCTATCT GTACTACTCG AATCGTGACT GGCGTCGGTG 

4261     TTCCCCAGAT TACCGCTGTT GCTGACGCTG TTGAAGCCCT GGAAGGCACC GGTATTCCCG 

4321     TTATCGCTGA TGGCGGTATT CGATTCTCCG GCGACATCGC CAAAGCTATC GCCGCTGGCG 

4381     CTTCCGCCGT GATGGTTGGT TCCATGCTGG CCGGTACTGA AGAATCTCCC GGTGAAATCG 

4441     AACTCTACCA GGGCCGATCT TACAAATCTT ACCGAGGTAT GGGTTCCCTG GGTGCCATGT 

4501     CCAAAGGTTC CTCTGACCGA TATTTCCAGT CCGATAACGC TGCCGACAAA CTGGTGCCCG 

4561     AAGGTATCGA AGGTCGAGTT GCCTATAAAG GACGACTGAA AGAGATCATT CACCAGCAGA 

4621     TGGGCGGCCT GCGATCCTGT ATGGGTCTGA CCGGCTGTGG TACTATCGAC GAACTGCGAA 

4681     CTAAAGCCGA GTTTGTTCGA ATCTCCGGTG CCGGCATTCA GGAATCCCAC GTTCACGACG 

4741     TGACCATTAC TAAAGAGTCC CCCAACTACC GACTGGGCTC CTGACTCGAG TCATGTAATT 

4801     AGTTATGTCA CGCTTACATT CACGCCCTCC CCCCACATCC GCTCTAACCG AAAAGGAAGG 

4861     AGTTAGACAA CCTGAAGTCT AGGTCCCTAT TTATTTTTTT ATAGTTATGT TAGTATTAAG 

4921     AACGTTATTT ATATTTCAAA TTTTTCTTTT TTTTCTGTAC AGACGCGTGT ACGCATGTAA 

4981     CATTATACTG AAAACCTTGC TTGAGAAGGT TTTGGGACGC TCGATAACTT CGTATAATGT 

5041     ATGCTATACG AAGTTATGGC GCCGGTGAAA TACCACTACC CTTATCGTTT CTTTACTTAT 

5101     TTAGTAAGTG GAAGTGGTTT AACAACCATT TTCTAGCATT CCTTTCCAGG CTGAAGACAT 

5161     TGTCAGGTGG GGAGTTTGGC TGGGGCGGCA CATCTGTTAA AAGATAACGC AGATGTCCTA 

5221     AGGGGGACTC AATGAGAACA GAAATCTCAT GTAGAACAAA AGGGTAAAAG TCCCCTTGAT 

5281     TTTGATTTTC AGTGTGAATA CAAACCATGA AAGTGTGGCC TATCGATCCT TTAGTTGTTC 

5341     GGAGTTTGAA CCTAGAGGTG CCAGAAAAGT TACCACAGGG ATAACTGGCT TGTGGCAGTC 

5401     AAGCGTTCAT AGCGACATTG CTTTTTGATC CTTCGATGTC GGCTCTTCCT ATCATACCGA 

5461     AGCAG 



 
  



 
Sequence 3: YALI0_C04279g overexpression cassette 

1-8: NotI 

     9-14: EcoRI 

     15-591: rDNA 

     592-597: Hind III 

     598-603: Sal I 

604-609: SpeI 

     610-1158: hp4d 

     1159-1164: NdeI 

     1164-1170: KpnI 

     1171-2319: YALI0_C04279g  

     2320-2325: Kpn I 

     2326-2331: Pst I 

     2332-2589: terminator 

     2590-2595: Afl II 

     2596-2601: Nhe I 

     2602-2607: BmtI 

     2608-2641: loxP 

     2642-3173: hp4d 

     3174-3179: SacI 

     3180-4646: guab 

     4647-4652: XhoI 

     4653-4885: terminator 

     4886-4919: loxP 

     4920-4925: Nar I 

     4926-5327: rDNA  
1        GCGGCCGCGA ATTCCAGATC TTGGTGGTAG TAGCAAATAT TCAAATGAGA ACTTTGAAGA 

61       CTGAAGTGGG GAAAGGTTCC GTGTGAACAG CAGTTGGACA CGGGTAAGTC GATCCTAAGG 

121      GGTGGCATAA CTGTCGCGTA CGGCCCGATA AGGGCCTTCT CCAAAAGGGA AGCCGGTTGA 

181      AATTCCGGCA CTTGGATGTG GATTCTCCAC GGCAACGTAA CTGAATGTGG GGACGGTGGC 

241      ACAAGTCTTG GAAGGAGTTA TCTTTTCTTT TTAACGGAGT CAACACCCTG GAATTAGTTT 



301      GTCTAGAGAT AGGGTATCGT TCCGGAAGAG GGGGGCAGCT TTGTCCCCTC CGATGCACTT 

361      GTGACGCCCC TTGAAAACCC GCAGGAAGGA ATAGTTTTCA CGCCAAGTCG TACTGATAAC 

421      CGCAGCAGGT CTCCAAGGTG AACAGCCTCT AGTTGATAGA ATAATGTAGA TAAGGGAAGT 

481      CGGCAAAATA GATCCGTAAC TTCGGGATAA GGATTGGCTC TGGGGGTTGG TGGATGGAAG 

541      CGTGGGAGAC CCCAAGGGAC TGGCGGCTGG GCAACTGGCA GCCGGACCCG CAAGCTTGTC 

601      GACACTAGTG CCGGACCCGC AAGCATCTGA GGTGTCTCAC AAGTGCCGTG CAGTCCCGCC 

661      CCCACTTGCT TCTCTTTGTG TGTAGTGTAC GTACATTATC GAGACCGTTG TTCCCGCCCA 

721      CCTCGATCCG GCTGAGGTGT CTCACAAGTG CCGTGCAGTC CCGCCCCCAC TTGCTTCTCT 

781      TTGTGTGTAG TGTACGTACA TTATCGAGAC CGTTGTTCCC GCCCACCTCG ATCCGGCTGA 

841      GGTGTCTCAC AAGTGCCGTG CAGTCCCGCC CCCACTTGCT TCTCTTTGTG TGTAGTGTAC 

901      GTACATTATC GAGACCGTTG TTCCCGCCCA CCTCGATCCG GCTGAGGTGT CTCACAAGTG 

961      CCGTGCAGTC CCGCCCCCAC TTGCTTCTCT TTGTGTGTAG TGTACGTACA TTATCGAGAC 

1021     CGTTGTTCCC GCCCACCTCG ATCCGGCACG GGCAAAAGTG CGTATATATA CAAGAGCGTT 

1081     TGCCAGCCAC AGATTTTCAC TCCACACACC ACATCACACA TACAACCACA CACATCCACA 

1141     ATGGAACCCG AAACTAAGCA TATGGGTACC ATGATCTTTA GCAACATTCT CCTTTCTACT 

1201     GTGGCTGCTG CCGCAGTTAT CAACCTGCCC CTCAAGGCCC GAGACCTCTC GGACGCCCCT 

1261     GAGATCGCTG CCGAGCTTTT CAAGCGACAA GCAGGTGTTT TCCACAGCAC CCAAACGAAG 

1321     GGAGACATCT TTTACGAGGC CGAGATCGAG ATTGGAACCC CTCCCCAGAA GGTCTCCGTC 

1381     TGCTTCGACA CCGGATCCCC CCTTCTGTGG GTGCCCGGAT CTAACTCCAC CCAATGCAAG 

1441     GATAGCTGTA AGGGACGAAC CTACGATGTC AGCAAGTCTT CCTCCTGGCA GTACCAGAAG 

1501     GAGGGAAAGA ATTGGGGTGG AACCGGAAAT TGGGGTAAGG ATACTGTGTC CTACGCCGGA 

1561     CAGACCCTCG AGGACTTCAA CGTCTGGGTC TCCAAGGACA AAATTGCCAA CTCCCAGGGT 

1621     ATTTTTGGCC AGTCTATCTC AGACAACAAG CACGGCTCTT TTATCCAAGG TCTCGCGGAC 

1681     TCTGGAAAGA TCTCCCGAGC TGTCTACTCA CTCAACGCCG AGAAGCCCGT CCTTTTTGCC 

1741     GACGCCTCTA CCAAAGGAGT TGTCACCAAC GTCTATTATG GAGGTTTCGA CAAGGCCAAG 

1801     TACGAAGGTC CTCTGACCAC CATCAACTGC AGCCACCCGG GTGGCTACGG CATGCCTCTG 

1861     GGCGGTTTGT CCATTCAGGG AGAGGAAATT CCCGAGGAGA AGAACAAGCG ACAAATTGTT 

1921     CTTGATACCG GAGGAATCAA GGTCCAGTAC TCTAACAATA CTGTCGAAGC TCTCAGTAAG 

1981     AAGTTTGGTG GTGAAGGACA GTTCTCTGAG GGAGCCTGGG AGGTCGGTTG CGACCAGAAG 

2041     CCCGAAATCA CCTACCACTT TGGAGAGACC AAGATCGACA TGCCTCTGTC TGACTACGTC 

2101     TCCAAGGGCA AGGATGGCAA GTGCCGAATC AACAAGATCC ATCTTTCCGG CAACGATGTC 

2161     AAGACCTTGC TCACCGGCCC CACCCTGATC TCTCGGGCTC TGGTCATCTA CGACAACGAG 

2221     CGATCTCAGA TCACCATAGC CAAGGCCAAG TACACCGACG AGACCGATGT TGTTGAGATT 

2281     ACCGGCGACA TTCCCGGCGC CGTCCCCTTC AAGCCTTAGG GTACCCTGCA GGCAATTAAC 

2341     AGATAGTTTG CCGGTGATAA TTCTCTTAAC CTCCCACACT CCTTTGACAT AACGATTTAT 

2401     GTAACGAAAC TGAAATTTGA CCAGATATTG TTGTAAATAG AAAATCTGGC TTGTAGGTGG 

2461     CAAAATCCCG TCTTTGTTCG TCGGTTCCCT CTGTGACTGC TCGTCGTCCC TTTGTGTTCG 

2521     ACTGTCGTGT TTTGTTTTCC GTGCGTGCGC AAGTGAGATG CCCGTGTTCG AATACGGTAG 

2581     TCGCACGGAC TTAAGGGATC CGCTAGCATA ACTTCGTATA ATGTATGCTA TACGAAGTTA 

2641     TCTGAGGTGT CTCACAAGTG CCGTGCAGTC CCGCCCCCAC TTGCTTCTCT TTGTGTGTAG 

2701     TGTACGTACA TTATCGAGAC CGTTGTTCCC GCCCACCTCG ATCCGGCTGA GGTGTCTCAC 

2761     AAGTGCCGTG CAGTCCCGCC CCCACTTGCT TCTCTTTGTG TGTAGTGTAC GTACATTATC 

2821     GAGACCGTTG TTCCCGCCCA CCTCGATCCG GCTGAGGTGT CTCACAAGTG CCGTGCAGTC 

2881     CCGCCCCCAC TTGCTTCTCT TTGTGTGTAG TGTACGTACA TTATCGAGAC CGTTGTTCCC 



2941     GCCCACCTCG ATCCGGCTGA GGTGTCTCAC AAGTGCCGTG CAGTCCCGCC CCCACTTGCT 

3001     TCTCTTTGTG TGTAGTGTAC GTACATTATC GAGACCGTTG TTCCCGCCCA CCTCGATCCG 

3061     GCACGGGCAA AAGTGCGTAT ATATACAAGA GCGTTTGCCA GCCACAGATT TTCACTCCAC 

3121     ACACCACATC ACACATACAA CCACACACAT CCACAATGGA ACCCGAAACT AAGGAGCTCA 

3181     TGCTCCGAAT CGCTAAAGAA GCTCTGACCT TTGACGACGT TCTCCTCGTT CCTGCTCACT 

3241     CTACCGTTCT GCCCAATACT GCTGACCTCT CCACCCAGCT GACCAAAACT ATTCGACTGA 

3301     ATATCCCTAT GCTCTCCGCT GCTATGGATA CCGTTACCGA AGCCCGACTG GCTATTGCTC 

3361     TGGCTCAGGA AGGCGGTATC GGCTTTATCC ACAAAAACAT GTCCATTGAA CGACAGGCTG 

3421     AAGAAGTTCG ACGAGTGAAA AAACACGAAT CTGGTGTGGT GACTGATCCC CAGACTGTTC 

3481     TGCCTACCAC CACCCTGCGA GAAGTGAAAG AACTGACCGA GCGAAACGGT TTTGCCGGCT 

3541     ATCCCGTCGT TACCGAAGAA AACGAACTGG TGGGTATTAT CACCGGTCGA GACGTGCGAT 

3601     TTGTTACCGA CCTGAACCAG CCCGTTTCCG TTTACATGAC CCCCAAAGAG CGACTGGTCA 

3661     CCGTGCGAGA AGGTGAAGCC CGAGAAGTGG TGCTGGCTAA AATGCACGAA AAACGAGTTG 

3721     AAAAAGCCCT GGTGGTTGAT GACGAGTTCC ACCTGATCGG CATGATCACC GTGAAAGACT 

3781     TCCAGAAAGC CGAACGAAAA CCCAACGCCT GTAAAGACGA GCAAGGCCGA CTGCGAGTTG 

3841     GTGCTGCCGT TGGCGCTGGT GCCGGTAACG AAGAGCGAGT TGACGCCCTG GTTGCCGCTG 

3901     GCGTTGACGT TCTGCTGATC GACTCCTCCC ACGGTCACTC TGAAGGTGTT CTGCAACGAA 

3961     TCCGAGAAAC CCGAGCTAAA TATCCCGATC TGCAAATTAT CGGCGGCAAC GTGGCTACTG 

4021     CTGCTGGTGC CCGAGCCCTG GCTGAAGCTG GTTGCTCCGC CGTTAAAGTC GGCATTGGCC 

4081     CTGGCTCTAT CTGTACTACT CGAATCGTGA CTGGCGTCGG TGTTCCCCAG ATTACCGCTG 

4141     TTGCTGACGC TGTTGAAGCC CTGGAAGGCA CCGGTATTCC CGTTATCGCT GATGGCGGTA 

4201     TTCGATTCTC CGGCGACATC GCCAAAGCTA TCGCCGCTGG CGCTTCCGCC GTGATGGTTG 

4261     GTTCCATGCT GGCCGGTACT GAAGAATCTC CCGGTGAAAT CGAACTCTAC CAGGGCCGAT 

4321     CTTACAAATC TTACCGAGGT ATGGGTTCCC TGGGTGCCAT GTCCAAAGGT TCCTCTGACC 

4381     GATATTTCCA GTCCGATAAC GCTGCCGACA AACTGGTGCC CGAAGGTATC GAAGGTCGAG 

4441     TTGCCTATAA AGGACGACTG AAAGAGATCA TTCACCAGCA GATGGGCGGC CTGCGATCCT 

4501     GTATGGGTCT GACCGGCTGT GGTACTATCG ACGAACTGCG AACTAAAGCC GAGTTTGTTC 

4561     GAATCTCCGG TGCCGGCATT CAGGAATCCC ACGTTCACGA CGTGACCATT ACTAAAGAGT 

4621     CCCCCAACTA CCGACTGGGC TCCTGACTCG AGTCATGTAA TTAGTTATGT CACGCTTACA 

4681     TTCACGCCCT CCCCCCACAT CCGCTCTAAC CGAAAAGGAA GGAGTTAGAC AACCTGAAGT 

4741     CTAGGTCCCT ATTTATTTTT TTATAGTTAT GTTAGTATTA AGAACGTTAT TTATATTTCA 

4801     AATTTTTCTT TTTTTTCTGT ACAGACGCGT GTACGCATGT AACATTATAC TGAAAACCTT 

4861     GCTTGAGAAG GTTTTGGGAC GCTCGATAAC TTCGTATAAT GTATGCTATA CGAAGTTATG 

4921     GCGCCGGTGA AATACCACTA CCCTTATCGT TTCTTTACTT ATTTAGTAAG TGGAAGTGGT 

4981     TTAACAACCA TTTTCTAGCA TTCCTTTCCA GGCTGAAGAC ATTGTCAGGT GGGGAGTTTG 

5041     GCTGGGGCGG CACATCTGTT AAAAGATAAC GCAGATGTCC TAAGGGGGAC TCAATGAGAA 

5101     CAGAAATCTC ATGTAGAACA AAAGGGTAAA AGTCCCCTTG ATTTTGATTT TCAGTGTGAA 

5161     TACAAACCAT GAAAGTGTGG CCTATCGATC CTTTAGTTGT TCGGAGTTTG AACCTAGAGG 

5221     TGCCAGAAAA GTTACCACAG GGATAACTGG CTTGTGGCAG TCAAGCGTTC ATAGCGACAT 

5281     TGCTTTTTGA TCCTTCGATG TCGGCTCTTC CTATCATACC GAAGCAG 



 
  



 
Sequence 4: YALI0_B21582g overexpression cassette 

1-8: NotI 

     9-14: EcoRI 

     15-591: rDNA 

     592-597: Hind III 

     598-603: Sal I 

604-609: SpeI 

     610-1158: hp4d 

     1159-1164: NdeI 

     1164-1170: KpnI 

     1171-2028: HRC1 

     2329-2334: Kpn I 

     2335-2340: Pst I 

     2041-2298: terminator 

     2299-2304: Afl II 

     2305-2310: Nhe I 

     2311-2316: BmtI 

     2317-2350: loxP 

     2351-2882: hp4d 

     2883--2888: SacI 

     2889-4355: guab 

     4356-4361: XhoI 

     4362-4594: terminator 

     4595-4628: loxP  

     4629-4634: Nar I 

     4635-5035: rDNA 

1        GCGGCCGCGA ATTCCAGATC TTGGTGGTAG TAGCAAATAT TCAAATGAGA ACTTTGAAGA 

61       CTGAAGTGGG GAAAGGTTCC GTGTGAACAG CAGTTGGACA CGGGTAAGTC GATCCTAAGG 

121      GGTGGCATAA CTGTCGCGTA CGGCCCGATA AGGGCCTTCT CCAAAAGGGA AGCCGGTTGA 

181      AATTCCGGCA CTTGGATGTG GATTCTCCAC GGCAACGTAA CTGAATGTGG GGACGGTGGC 

241      ACAAGTCTTG GAAGGAGTTA TCTTTTCTTT TTAACGGAGT CAACACCCTG GAATTAGTTT 



301      GTCTAGAGAT AGGGTATCGT TCCGGAAGAG GGGGGCAGCT TTGTCCCCTC CGATGCACTT 

361      GTGACGCCCC TTGAAAACCC GCAGGAAGGA ATAGTTTTCA CGCCAAGTCG TACTGATAAC 

421      CGCAGCAGGT CTCCAAGGTG AACAGCCTCT AGTTGATAGA ATAATGTAGA TAAGGGAAGT 

481      CGGCAAAATA GATCCGTAAC TTCGGGATAA GGATTGGCTC TGGGGGTTGG TGGATGGAAG 

541      CGTGGGAGAC CCCAAGGGAC TGGCGGCTGG GCAACTGGCA GCCGGACCCG CAAGCTTGTC 

601      GACACTAGTG CCGGACCCGC AAGCATCTGA GGTGTCTCAC AAGTGCCGTG CAGTCCCGCC 

661      CCCACTTGCT TCTCTTTGTG TGTAGTGTAC GTACATTATC GAGACCGTTG TTCCCGCCCA 

721      CCTCGATCCG GCTGAGGTGT CTCACAAGTG CCGTGCAGTC CCGCCCCCAC TTGCTTCTCT 

781      TTGTGTGTAG TGTACGTACA TTATCGAGAC CGTTGTTCCC GCCCACCTCG ATCCGGCTGA 

841      GGTGTCTCAC AAGTGCCGTG CAGTCCCGCC CCCACTTGCT TCTCTTTGTG TGTAGTGTAC 

901      GTACATTATC GAGACCGTTG TTCCCGCCCA CCTCGATCCG GCTGAGGTGT CTCACAAGTG 

961      CCGTGCAGTC CCGCCCCCAC TTGCTTCTCT TTGTGTGTAG TGTACGTACA TTATCGAGAC 

1021     CGTTGTTCCC GCCCACCTCG ATCCGGCACG GGCAAAAGTG CGTATATATA CAAGAGCGTT 

1081     TGCCAGCCAC AGATTTTCAC TCCACACACC ACATCACACA TACAACCACA CACATCCACA 

1141     ATGGAACCCG AAACTAAGCA TATGGGTACC ATGGACCTCG AATTGGAAAT TCCCGTCTTG 

1201     CATTCCATGG ACTCGCACCA CCAGGTGGTG GACTCCCACA GACTGGCACA GCAACAGTTC 

1261     CAGTACCAGC AGATCCACAT GCTGCAGCAG ACGCTGTCAC AGCAGTACCC CCACACCCCA 

1321     TCCACCACAC CCCCCATTTA CATGCTGTCG CCTGCGGACT ACGAGAAGGA CGCCGTTTCC 

1381     ATCTCACCGG TAATGCTGTG GCCCCCCTCG GCCCACTCCC AGGCCTCTTA CCATTACGAG 

1441     ATGCCCTCCG TTATCTCGCC ATCTCCTTCT CCCACTAGAT CCTTCTGTAA TCCGAGAGAG 

1501     CTGGAGGTTC AGGACGAGCT CGAGCAGCTT GAACAGCAGC CCGCCGCTCT CTCCGTCGAA 

1561     CATCTGTTTG ACATTGAGAA CTCATCGATC GAGTATGCAC ACGACGAGCT GCATGACACC 

1621     TCTTCGTGCT CCGACTCGCA GTCGAGCTTT TCCCCTCAGC AGTCCCCTGC CTCCCCGGCC 

1681     TCCACTTACT CGCCTCTCGA GGACGAGTTT CTCAACTTGG CTGGATCCGA GTTGAAGAGC 

1741     GAGCCCAGCG CGGACGACGA GAAGGATGAT GTGGACACGG AGCTTCCCCA GCAGCCCGAG 

1801     ATCATCATCC CTGTGTCGTG CCGAGGCCGA AAGCCGTCCA TCGACGACTC CAAAAAGACT 

1861     TTTGTCTGCA CCCACTGCCA GCGTCGGTTC CGGCGCCAGG AGCATCTCAA GCGACATTTC 

1921     CGATCCCTAC ACACTCGAGA GAAGCCTTTC AACTGCGACA CGTGCGGCAA GAAGTTTTCT 

1981     CGGTCGGACA ATCTCGCCCA GCATATGCGT ACGCATCCTC GGGACTAGGG TACCCTGCAG 

2041     GCAATTAACA GATAGTTTGC CGGTGATAAT TCTCTTAACC TCCCACACTC CTTTGACATA 

2101     ACGATTTATG TAACGAAACT GAAATTTGAC CAGATATTGT TGTAAATAGA AAATCTGGCT 

2161     TGTAGGTGGC AAAATCCCGT CTTTGTTCGT CGGTTCCCTC TGTGACTGCT CGTCGTCCCT 

2221     TTGTGTTCGA CTGTCGTGTT TTGTTTTCCG TGCGTGCGCA AGTGAGATGC CCGTGTTCGA 

2281     ATACGGTAGT CGCACGGACT TAAGGGATCC GCTAGCATAA CTTCGTATAA TGTATGCTAT 

2341     ACGAAGTTAT CTGAGGTGTC TCACAAGTGC CGTGCAGTCC CGCCCCCACT TGCTTCTCTT 

2401     TGTGTGTAGT GTACGTACAT TATCGAGACC GTTGTTCCCG CCCACCTCGA TCCGGCTGAG 

2461     GTGTCTCACA AGTGCCGTGC AGTCCCGCCC CCACTTGCTT CTCTTTGTGT GTAGTGTACG 

2521     TACATTATCG AGACCGTTGT TCCCGCCCAC CTCGATCCGG CTGAGGTGTC TCACAAGTGC 

2581     CGTGCAGTCC CGCCCCCACT TGCTTCTCTT TGTGTGTAGT GTACGTACAT TATCGAGACC 

2641     GTTGTTCCCG CCCACCTCGA TCCGGCTGAG GTGTCTCACA AGTGCCGTGC AGTCCCGCCC 

2701     CCACTTGCTT CTCTTTGTGT GTAGTGTACG TACATTATCG AGACCGTTGT TCCCGCCCAC 

2761     CTCGATCCGG CACGGGCAAA AGTGCGTATA TATACAAGAG CGTTTGCCAG CCACAGATTT 

2821     TCACTCCACA CACCACATCA CACATACAAC CACACACATC CACAATGGAA CCCGAAACTA 

2881     AGGAGCTCAT GCTCCGAATC GCTAAAGAAG CTCTGACCTT TGACGACGTT CTCCTCGTTC 



2941     CTGCTCACTC TACCGTTCTG CCCAATACTG CTGACCTCTC CACCCAGCTG ACCAAAACTA 

3001     TTCGACTGAA TATCCCTATG CTCTCCGCTG CTATGGATAC CGTTACCGAA GCCCGACTGG 

3061     CTATTGCTCT GGCTCAGGAA GGCGGTATCG GCTTTATCCA CAAAAACATG TCCATTGAAC 

3121     GACAGGCTGA AGAAGTTCGA CGAGTGAAAA AACACGAATC TGGTGTGGTG ACTGATCCCC 

3181     AGACTGTTCT GCCTACCACC ACCCTGCGAG AAGTGAAAGA ACTGACCGAG CGAAACGGTT 

3241     TTGCCGGCTA TCCCGTCGTT ACCGAAGAAA ACGAACTGGT GGGTATTATC ACCGGTCGAG 

3301     ACGTGCGATT TGTTACCGAC CTGAACCAGC CCGTTTCCGT TTACATGACC CCCAAAGAGC 

3361     GACTGGTCAC CGTGCGAGAA GGTGAAGCCC GAGAAGTGGT GCTGGCTAAA ATGCACGAAA 

3421     AACGAGTTGA AAAAGCCCTG GTGGTTGATG ACGAGTTCCA CCTGATCGGC ATGATCACCG 

3481     TGAAAGACTT CCAGAAAGCC GAACGAAAAC CCAACGCCTG TAAAGACGAG CAAGGCCGAC 

3541     TGCGAGTTGG TGCTGCCGTT GGCGCTGGTG CCGGTAACGA AGAGCGAGTT GACGCCCTGG 

3601     TTGCCGCTGG CGTTGACGTT CTGCTGATCG ACTCCTCCCA CGGTCACTCT GAAGGTGTTC 

3661     TGCAACGAAT CCGAGAAACC CGAGCTAAAT ATCCCGATCT GCAAATTATC GGCGGCAACG 

3721     TGGCTACTGC TGCTGGTGCC CGAGCCCTGG CTGAAGCTGG TTGCTCCGCC GTTAAAGTCG 

3781     GCATTGGCCC TGGCTCTATC TGTACTACTC GAATCGTGAC TGGCGTCGGT GTTCCCCAGA 

3841     TTACCGCTGT TGCTGACGCT GTTGAAGCCC TGGAAGGCAC CGGTATTCCC GTTATCGCTG 

3901     ATGGCGGTAT TCGATTCTCC GGCGACATCG CCAAAGCTAT CGCCGCTGGC GCTTCCGCCG 

3961     TGATGGTTGG TTCCATGCTG GCCGGTACTG AAGAATCTCC CGGTGAAATC GAACTCTACC 

4021     AGGGCCGATC TTACAAATCT TACCGAGGTA TGGGTTCCCT GGGTGCCATG TCCAAAGGTT 

4081     CCTCTGACCG ATATTTCCAG TCCGATAACG CTGCCGACAA ACTGGTGCCC GAAGGTATCG 

4141     AAGGTCGAGT TGCCTATAAA GGACGACTGA AAGAGATCAT TCACCAGCAG ATGGGCGGCC 

4201     TGCGATCCTG TATGGGTCTG ACCGGCTGTG GTACTATCGA CGAACTGCGA ACTAAAGCCG 

4261     AGTTTGTTCG AATCTCCGGT GCCGGCATTC AGGAATCCCA CGTTCACGAC GTGACCATTA 

4321     CTAAAGAGTC CCCCAACTAC CGACTGGGCT CCTGACTCGA GTCATGTAAT TAGTTATGTC 

4381     ACGCTTACAT TCACGCCCTC CCCCCACATC CGCTCTAACC GAAAAGGAAG GAGTTAGACA 

4441     ACCTGAAGTC TAGGTCCCTA TTTATTTTTT TATAGTTATG TTAGTATTAA GAACGTTATT 

4501     TATATTTCAA ATTTTTCTTT TTTTTCTGTA CAGACGCGTG TACGCATGTA ACATTATACT 

4561     GAAAACCTTG CTTGAGAAGG TTTTGGGACG CTCGATAACT TCGTATAATG TATGCTATAC 

4621     GAAGTTATGG CGCCGGTGAA ATACCACTAC CCTTATCGTT TCTTTACTTA TTTAGTAAGT 

4681     GGAAGTGGTT TAACAACCAT TTTCTAGCAT TCCTTTCCAG GCTGAAGACA TTGTCAGGTG 

4741     GGGAGTTTGG CTGGGGCGGC ACATCTGTTA AAAGATAACG CAGATGTCCT AAGGGGGACT 

4801     CAATGAGAAC AGAAATCTCA TGTAGAACAA AAGGGTAAAA GTCCCCTTGA TTTTGATTTT 

4861     CAGTGTGAAT ACAAACCATG AAAGTGTGGC CTATCGATCC TTTAGTTGTT CGGAGTTTGA 

4921     ACCTAGAGGT GCCAGAAAAG TTACCACAGG GATAACTGGC TTGTGGCAGT CAAGCGTTCA 

4981     TAGCGACATT GCTTTTTGAT CCTTCGATGT CGGCTCTTCC TATCATACCG AAGCA 



   



 

 

Sequence 5: YALI0_C13750g overexpression cassette 
 

1-8: NotI 

     9-14: EcoRI 

     15-591: rDNA 

     592-597: Hind III 

     598-603: Sal I 

604-609: SpeI 

     610-1158: hp4d 

     1159-1164: NdeI 

     1164-1170: KpnI 

     1171-2370: HRC2 

     2371-2376: Kpn I 

     2377-2382: Pst I 

     2383-2640: terminator 

     2641-2646: Afl II 

     2647-2652: Nhe I 

     2653-2658: BmtI 

     2659-2692: loxP 

     2693-3224: hp4d 

     3225-3230: SacI 

     3231-4697: guab 

     4698-4703: XhoI 

     4704-4936: terminator 

     4937-4970: loxP  

     4971-4976: Nar I 

     4977-5377: rDNA 

1        GCGGCCGCGA ATTCCAGATC TTGGTGGTAG TAGCAAATAT TCAAATGAGA ACTTTGAAGA 

61       CTGAAGTGGG GAAAGGTTCC GTGTGAACAG CAGTTGGACA CGGGTAAGTC GATCCTAAGG 

121      GGTGGCATAA CTGTCGCGTA CGGCCCGATA AGGGCCTTCT CCAAAAGGGA AGCCGGTTGA 



181      AATTCCGGCA CTTGGATGTG GATTCTCCAC GGCAACGTAA CTGAATGTGG GGACGGTGGC 

241      ACAAGTCTTG GAAGGAGTTA TCTTTTCTTT TTAACGGAGT CAACACCCTG GAATTAGTTT 

301      GTCTAGAGAT AGGGTATCGT TCCGGAAGAG GGGGGCAGCT TTGTCCCCTC CGATGCACTT 

361      GTGACGCCCC TTGAAAACCC GCAGGAAGGA ATAGTTTTCA CGCCAAGTCG TACTGATAAC 

421      CGCAGCAGGT CTCCAAGGTG AACAGCCTCT AGTTGATAGA ATAATGTAGA TAAGGGAAGT 

481      CGGCAAAATA GATCCGTAAC TTCGGGATAA GGATTGGCTC TGGGGGTTGG TGGATGGAAG 

541      CGTGGGAGAC CCCAAGGGAC TGGCGGCTGG GCAACTGGCA GCCGGACCCG CAAGCTTGTC 

601      GACACTAGTG CCGGACCCGC AAGCATCTGA GGTGTCTCAC AAGTGCCGTG CAGTCCCGCC 

661      CCCACTTGCT TCTCTTTGTG TGTAGTGTAC GTACATTATC GAGACCGTTG TTCCCGCCCA 

721      CCTCGATCCG GCTGAGGTGT CTCACAAGTG CCGTGCAGTC CCGCCCCCAC TTGCTTCTCT 

781      TTGTGTGTAG TGTACGTACA TTATCGAGAC CGTTGTTCCC GCCCACCTCG ATCCGGCTGA 

841      GGTGTCTCAC AAGTGCCGTG CAGTCCCGCC CCCACTTGCT TCTCTTTGTG TGTAGTGTAC 

901      GTACATTATC GAGACCGTTG TTCCCGCCCA CCTCGATCCG GCTGAGGTGT CTCACAAGTG 

961      CCGTGCAGTC CCGCCCCCAC TTGCTTCTCT TTGTGTGTAG TGTACGTACA TTATCGAGAC 

1021     CGTTGTTCCC GCCCACCTCG ATCCGGCACG GGCAAAAGTG CGTATATATA CAAGAGCGTT 

1081     TGCCAGCCAC AGATTTTCAC TCCACACACC ACATCACACA TACAACCACA CACATCCACA 

1141     ATGGAACCCG AAACTAAGCA TATGGGTACC ATGACCACCT ACGATCTCAA CTACGACTAC 

1201     TCCTTTGAGT CTCTGGACTC GTTTGACTAC TTGTCCGAGA GCCAGGTGTC GACCGCCGCC 

1261     ACTAGTCCCG GTGTTTATGA CTATTCGGGC TTTTATGGAG ATCACAAGGC CCATGCTGGA 

1321     GGTCACAGCG GCGGAGTTGT GGGTCACAAC GGCAATGTCG GGGGTCACAG CGGCCACAAG 

1381     ATGCCTCTGT CTCCCGCCAC TCCGATGCAG ACTCCTCGAC AGTCCGAGTA CAACCACATG 

1441     ATCACTCCGG CGACCATCAT GTCTCGGGCC TATTCGACCT CGTCGACCCC GTTTGTTGGC 

1501     ATGAAGCTCA ACTTTGAGAC CCCGGTGTCG GAATCTTGTG GCGCTGATTC GCTACTCACT 

1561     CCCCAGTCCA TTTCCATGGA CCGATCGCAC TCGCTTCCCG AGTCCGGCGT CAACCCGTTC 

1621     TACGCTCCGT TCGAGCTTAA CCAGGACGTG GTTTCCGACG CCGAGAGCGG CAACTCGCCC 

1681     ACCGACTCGT CGTCATCGTC CGAGTCTCTC GTGGAGTCCG CCCTCGCCCC GCCCCTGTTC 

1741     ACAAACCCTT TTTACAAGCC CCAGTCGTTT GTCAAGGGCG AGCAGGGTGA TCACGTGTCC 

1801     GAGCCTTCGC CGGCGCAAGT GACCGAGTCG CCCTCGCATG TGACCCAAAT GGAGTCGATG 

1861     GCATCCATGG CGTCGATGGC TTCAATGTCT CCCTCGCCCT CGCCTCTGGA GGAGAGCATG 

1921     TCTGCCAAGG CGGCCAAGTT GGCACTTTCG CTGGTCGACG AGTCCAAGAA CTCGGCCAAC 

1981     TCAGCAATGC CCGCCAACCA GTCGTTGTTC AAGTCACCCG AGGTCCAGAA CCTCTACTCA 

2041     ATCATCCACA CCCCGCACAC CCCCACTGTG GTGCCGCACA ACGGTGTCTT GTCGGTGTCG 

2101     CCCGAGTTTG AGTTCACCGT GTGCGAGAAG AAGTTTGTGT GCAAGCACTG CGACAAGCGG 

2161     TTCAAGCGCC ACGAGCATCT CAAGCGACAC ATGAAGATCC ATACCGACGA TCGGCCCTTT 

2221     TGCTGCGATA TTGAGGGCTG CGGACGCAAG TTTTCGCGAT CCGACAACTT CCGGGCCCAT 

2281     CGACGGACCC ACATGAAGAA GGGCGGCCGA AACTCGTTTG TCGAGGGCCT TCAGGACCAG 

2341     TACACTCATC GACAGAAGCG GCGATGTTAA GGTACCCTGC AGGCAATTAA CAGATAGTTT 

2401     GCCGGTGATA ATTCTCTTAA CCTCCCACAC TCCTTTGACA TAACGATTTA TGTAACGAAA 

2461     CTGAAATTTG ACCAGATATT GTTGTAAATA GAAAATCTGG CTTGTAGGTG GCAAAATCCC 

2521     GTCTTTGTTC GTCGGTTCCC TCTGTGACTG CTCGTCGTCC CTTTGTGTTC GACTGTCGTG 

2581     TTTTGTTTTC CGTGCGTGCG CAAGTGAGAT GCCCGTGTTC GAATACGGTA GTCGCACGGA 

2641     CTTAAGGGAT CCGCTAGCAT AACTTCGTAT AATGTATGCT ATACGAAGTT ATCTGAGGTG 

2701     TCTCACAAGT GCCGTGCAGT CCCGCCCCCA CTTGCTTCTC TTTGTGTGTA GTGTACGTAC 

2761     ATTATCGAGA CCGTTGTTCC CGCCCACCTC GATCCGGCTG AGGTGTCTCA CAAGTGCCGT 



2821     GCAGTCCCGC CCCCACTTGC TTCTCTTTGT GTGTAGTGTA CGTACATTAT CGAGACCGTT 

2881     GTTCCCGCCC ACCTCGATCC GGCTGAGGTG TCTCACAAGT GCCGTGCAGT CCCGCCCCCA 

2941     CTTGCTTCTC TTTGTGTGTA GTGTACGTAC ATTATCGAGA CCGTTGTTCC CGCCCACCTC 

3001     GATCCGGCTG AGGTGTCTCA CAAGTGCCGT GCAGTCCCGC CCCCACTTGC TTCTCTTTGT 

3061     GTGTAGTGTA CGTACATTAT CGAGACCGTT GTTCCCGCCC ACCTCGATCC GGCACGGGCA 

3121     AAAGTGCGTA TATATACAAG AGCGTTTGCC AGCCACAGAT TTTCACTCCA CACACCACAT 

3181     CACACATACA ACCACACACA TCCACAATGG AACCCGAAAC TAAGGAGCTC ATGCTCCGAA 

3241     TCGCTAAAGA AGCTCTGACC TTTGACGACG TTCTCCTCGT TCCTGCTCAC TCTACCGTTC 

3301     TGCCCAATAC TGCTGACCTC TCCACCCAGC TGACCAAAAC TATTCGACTG AATATCCCTA 

3361     TGCTCTCCGC TGCTATGGAT ACCGTTACCG AAGCCCGACT GGCTATTGCT CTGGCTCAGG 

3421     AAGGCGGTAT CGGCTTTATC CACAAAAACA TGTCCATTGA ACGACAGGCT GAAGAAGTTC 

3481     GACGAGTGAA AAAACACGAA TCTGGTGTGG TGACTGATCC CCAGACTGTT CTGCCTACCA 

3541     CCACCCTGCG AGAAGTGAAA GAACTGACCG AGCGAAACGG TTTTGCCGGC TATCCCGTCG 

3601     TTACCGAAGA AAACGAACTG GTGGGTATTA TCACCGGTCG AGACGTGCGA TTTGTTACCG 

3661     ACCTGAACCA GCCCGTTTCC GTTTACATGA CCCCCAAAGA GCGACTGGTC ACCGTGCGAG 

3721     AAGGTGAAGC CCGAGAAGTG GTGCTGGCTA AAATGCACGA AAAACGAGTT GAAAAAGCCC 

3781     TGGTGGTTGA TGACGAGTTC CACCTGATCG GCATGATCAC CGTGAAAGAC TTCCAGAAAG 

3841     CCGAACGAAA ACCCAACGCC TGTAAAGACG AGCAAGGCCG ACTGCGAGTT GGTGCTGCCG 

3901     TTGGCGCTGG TGCCGGTAAC GAAGAGCGAG TTGACGCCCT GGTTGCCGCT GGCGTTGACG 

3961     TTCTGCTGAT CGACTCCTCC CACGGTCACT CTGAAGGTGT TCTGCAACGA ATCCGAGAAA 

4021     CCCGAGCTAA ATATCCCGAT CTGCAAATTA TCGGCGGCAA CGTGGCTACT GCTGCTGGTG 

4081     CCCGAGCCCT GGCTGAAGCT GGTTGCTCCG CCGTTAAAGT CGGCATTGGC CCTGGCTCTA 

4141     TCTGTACTAC TCGAATCGTG ACTGGCGTCG GTGTTCCCCA GATTACCGCT GTTGCTGACG 

4201     CTGTTGAAGC CCTGGAAGGC ACCGGTATTC CCGTTATCGC TGATGGCGGT ATTCGATTCT 

4261     CCGGCGACAT CGCCAAAGCT ATCGCCGCTG GCGCTTCCGC CGTGATGGTT GGTTCCATGC 

4321     TGGCCGGTAC TGAAGAATCT CCCGGTGAAA TCGAACTCTA CCAGGGCCGA TCTTACAAAT 

4381     CTTACCGAGG TATGGGTTCC CTGGGTGCCA TGTCCAAAGG TTCCTCTGAC CGATATTTCC 

4441     AGTCCGATAA CGCTGCCGAC AAACTGGTGC CCGAAGGTAT CGAAGGTCGA GTTGCCTATA 

4501     AAGGACGACT GAAAGAGATC ATTCACCAGC AGATGGGCGG CCTGCGATCC TGTATGGGTC 

4561     TGACCGGCTG TGGTACTATC GACGAACTGC GAACTAAAGC CGAGTTTGTT CGAATCTCCG 

4621     GTGCCGGCAT TCAGGAATCC CACGTTCACG ACGTGACCAT TACTAAAGAG TCCCCCAACT 

4681     ACCGACTGGG CTCCTGACTC GAGTCATGTA ATTAGTTATG TCACGCTTAC ATTCACGCCC 

4741     TCCCCCCACA TCCGCTCTAA CCGAAAAGGA AGGAGTTAGA CAACCTGAAG TCTAGGTCCC 

4801     TATTTATTTT TTTATAGTTA TGTTAGTATT AAGAACGTTA TTTATATTTC AAATTTTTCT 

4861     TTTTTTTCTG TACAGACGCG TGTACGCATG TAACATTATA CTGAAAACCT TGCTTGAGAA 

4921     GGTTTTGGGA CGCTCGATAA CTTCGTATAA TGTATGCTAT ACGAAGTTAT GGCGCCGGTG 

4981     AAATACCACT ACCCTTATCG TTTCTTTACT TATTTAGTAA GTGGAAGTGG TTTAACAACC 

5041     ATTTTCTAGC ATTCCTTTCC AGGCTGAAGA CATTGTCAGG TGGGGAGTTT GGCTGGGGCG 

5101     GCACATCTGT TAAAAGATAA CGCAGATGTC CTAAGGGGGA CTCAATGAGA ACAGAAATCT 

5161     CATGTAGAAC AAAAGGGTAA AAGTCCCCTT GATTTTGATT TTCAGTGTGA ATACAAACCA 

5221     TGAAAGTGTG GCCTATCGAT CCTTTAGTTG TTCGGAGTTT GAACCTAGAG GTGCCAGAAA 

5281     AGTTACCACA GGGATAACTG GCTTGTGGCA GTCAAGCGTT CATAGCGACA TTGCTTTTTG 

5341     ATCCTTCGAT GTCGGCTCTT CCTATCATAC CGAAGCA 



 
  



 
Sequence 6: YALI0_B10626g overexpression cassette 
 

1-8: NotI 

     9-14: EcoRI 

     15-591: rDNA 

     592-597: Hind III 

     598-603: Sal I 

604-609: SpeI 

     610-1158: hp4d 

     1159-1164: NdeI 

     1164-1170: KpnI 

     1171-3105: HRC3 

     3106-3111: Kpn I 

     3112-3117: Pst I 

     3118-3375: terminator 

     3376-3381: Afl II 

     3382-3387: Nhe I 

     3388-3393: BmtI 

     3394-3427: loxP 

     3428-3959: hp4d 

     3960-3965: SacI 

     3966-5432: guab 

     5433-5438: XhoI 

     5439-5671: terminator 

     5672-5705: loxP  

     5706-5711: Nar I 

     5712-6113: rDNA 

1        GCGGCCGCGA ATTCCAGATC TTGGTGGTAG TAGCAAATAT TCAAATGAGA ACTTTGAAGA 

61       CTGAAGTGGG GAAAGGTTCC GTGTGAACAG CAGTTGGACA CGGGTAAGTC GATCCTAAGG 

121      GGTGGCATAA CTGTCGCGTA CGGCCCGATA AGGGCCTTCT CCAAAAGGGA AGCCGGTTGA 



181      AATTCCGGCA CTTGGATGTG GATTCTCCAC GGCAACGTAA CTGAATGTGG GGACGGTGGC 

241      ACAAGTCTTG GAAGGAGTTA TCTTTTCTTT TTAACGGAGT CAACACCCTG GAATTAGTTT 

301      GTCTAGAGAT AGGGTATCGT TCCGGAAGAG GGGGGCAGCT TTGTCCCCTC CGATGCACTT 

361      GTGACGCCCC TTGAAAACCC GCAGGAAGGA ATAGTTTTCA CGCCAAGTCG TACTGATAAC 

421      CGCAGCAGGT CTCCAAGGTG AACAGCCTCT AGTTGATAGA ATAATGTAGA TAAGGGAAGT 

481      CGGCAAAATA GATCCGTAAC TTCGGGATAA GGATTGGCTC TGGGGGTTGG TGGATGGAAG 

541      CGTGGGAGAC CCCAAGGGAC TGGCGGCTGG GCAACTGGCA GCCGGACCCG CAAGCTTGTC 

601      GACACTAGTG CCGGACCCGC AAGCATCTGA GGTGTCTCAC AAGTGCCGTG CAGTCCCGCC 

661      CCCACTTGCT TCTCTTTGTG TGTAGTGTAC GTACATTATC GAGACCGTTG TTCCCGCCCA 

721      CCTCGATCCG GCTGAGGTGT CTCACAAGTG CCGTGCAGTC CCGCCCCCAC TTGCTTCTCT 

781      TTGTGTGTAG TGTACGTACA TTATCGAGAC CGTTGTTCCC GCCCACCTCG ATCCGGCTGA 

841      GGTGTCTCAC AAGTGCCGTG CAGTCCCGCC CCCACTTGCT TCTCTTTGTG TGTAGTGTAC 

901      GTACATTATC GAGACCGTTG TTCCCGCCCA CCTCGATCCG GCTGAGGTGT CTCACAAGTG 

961      CCGTGCAGTC CCGCCCCCAC TTGCTTCTCT TTGTGTGTAG TGTACGTACA TTATCGAGAC 

1021     CGTTGTTCCC GCCCACCTCG ATCCGGCACG GGCAAAAGTG CGTATATATA CAAGAGCGTT 

1081     TGCCAGCCAC AGATTTTCAC TCCACACACC ACATCACACA TACAACCACA CACATCCACA 

1141     ATGGAACCCG AAACTAAGCA TATGGGTACC ATGAAGCTAT CATCAATTGC CATTTTCTCG 

1201     GTCGCCTCCT CTACCCTGGC AACTGCCTAC GTCCTCAGAT GGGGTGCCCT GATCAATCCC 

1261     ATCAAGGATG CCATTATTTC GGGTGTGATT AATGGTCGAC ACCAAGATAT CCCCGAGGCA 

1321     CAGGCAAGCT CGGAAATTAA TGAATTTGTT CCTCTCATCA TGAATGATGA CCTGCTTCCT 

1381     CTGTTCGACA ATGCCGTTGA TATTCTTCTT TCTCCCACAT TTGAACAGAA GTTCCCTGAC 

1441     TGGATCAGCA GTGTTATTGC TGCCCTCGAA AAATATGAGC AAAGCCCCGA CTTCACCTCT 

1501     GCTACTTCAC TTCTCTCAGA GTATCTGCCG CATTACGATT ACCACGAAGC AGTAAACCAG 

1561     GCCAGTATTA CGCTAGCGAA GTCGGCCGAC GGTTGGAACA TCCTGAAGGC TGCGGTGCTT 

1621     TCTATCTCAA CCAACCCCGC CGCATCCAAG GCCATTGATG ATGGACTCTT TGCTGTCACT 

1681     GGTTTGATCT GTACGCTCCA GCTTACTGAT GGATCTGTTT GCGACCCATA CAAGACCGAG 

1741     GATCCTGTTG TTCCTGCTTC AACCAGCGAG CCTGCTGTTT CTACTTCGAG CAGCGAGCCT 

1801     GCTGTTTCTA CTCCGAGCAG CGAACTTGTT GTTTCTACTC CGACCATCGA GTCTGAAGTC 

1861     CCAGTTTCGA CCAGTGAGCC CGTTGTGCCC GCGTCGACCA GCGAGTCTAA TGCCCCCGTG 

1921     GTGTCCTCTA AGGATGTTAC TCCTGTCGAG TCCCCTACAC CCATTACGAC TACCAAGTCT 

1981     GAAGACAACG TTGCATCGGG ACTTGCCCCC GAAGAGCCCA TTACTCCCAT TGGGTCGTCT 

2041     AAGCCCGTTA CTACTGTCAA GTCTGAAGAT CCCGTTGCAT CTGGACTTGC CTCCGAAGAA 

2101     CCTATTACTG CCGAGTCCCC CCTGTCTAGT GCCTCTGGTC TGGCTTCCGG GGAGGCTTCT 

2161     GTATCTTCTG ACACACCTGT CTCTGCAAGC GCTAACACTG ACGATACTAG CCCTCAGACC 

2221     TCTGGTGTCT CCTCTTCCGG TACTCCGGAG ACTGTCGCTC CCACCTCTGC ACCTTCTTCA 

2281     GCGTCCATCT CTAGTGCTGC TGGTGTTACG AACGGCACTG TTTTTGGGTC CTCTGAGCCG 

2341     CCTACTCCCA CAGTGACTAA TAATACCAAC AGCAGTGTAG AGAGTCCTGC TACCGCTCTT 

2401     GTTAACTCTA GCCTCACATT GACCGTGACT CAATGTGACA CCGAGGGACG GTGCATAACA 

2461     CCCACTCTGA CAATCGTTAC AGTTGTTCCC AAGAACGCCC CTTCCACTGT TATCAAGACT 

2521     GTTTGTCCTA AGTGCGAGGG GAAGACCGTG GAAATCACCG TTCCTTGTGC TCGTGAGACC 

2581     ACTGACGCTT CACAGGACGA GAAGTCTTCC AAGCCTGACA AGGCGGACAA ATCTGACAAG 

2641     GCGGACAAGT CTGACAAGGC GGGCGAATCT GACAAGACAA CGAAGACTGA GAAGACAGAC 

2701     AAAACCGGGA AGACAGAGGA GACAGAAGAG GCTGAGAAGG CCGATAAGAC CCATGAGTCT 

2761     GGTTCTTCTG ATATGACTGA CAAGACTGAG AAAACTGACA AGACTGAGAA AACTGACAAG 



2821     ACTGAGAAAA CTGACAAGAC CAAGAAAACT GACAAGACTG ACAACTCTGA AACCCCTAAG 

2881     AAGTCTGAAA CCCCTAAGAA GTCTGATAAC GATAGCTCTC CAAACAAGCC CGGATCATCA 

2941     AACGACTCAT CCAACAAGCC CACCAACACC GGCGCTGCTG ATAAGCCTTC AAACGGAGGA 

3001     TCTGCTGAGC CCAAGCCAGT TGCCCAGGCC AACTCAGGCT CAAAGTTGGT CATCTCGGTC 

3061     GGCGCACTAC TTGCTGGAAT TCTGGCTCTC GTTGCTTTAT CGTAGGGTAC CCTGCAGGCA 

3121     ATTAACAGAT AGTTTGCCGG TGATAATTCT CTTAACCTCC CACACTCCTT TGACATAACG 

3181     ATTTATGTAA CGAAACTGAA ATTTGACCAG ATATTGTTGT AAATAGAAAA TCTGGCTTGT 

3241     AGGTGGCAAA ATCCCGTCTT TGTTCGTCGG TTCCCTCTGT GACTGCTCGT CGTCCCTTTG 

3301     TGTTCGACTG TCGTGTTTTG TTTTCCGTGC GTGCGCAAGT GAGATGCCCG TGTTCGAATA 

3361     CGGTAGTCGC ACGGACTTAA GGGATCCGCT AGCATAACTT CGTATAATGT ATGCTATACG 

3421     AAGTTATCTG AGGTGTCTCA CAAGTGCCGT GCAGTCCCGC CCCCACTTGC TTCTCTTTGT 

3481     GTGTAGTGTA CGTACATTAT CGAGACCGTT GTTCCCGCCC ACCTCGATCC GGCTGAGGTG 

3541     TCTCACAAGT GCCGTGCAGT CCCGCCCCCA CTTGCTTCTC TTTGTGTGTA GTGTACGTAC 

3601     ATTATCGAGA CCGTTGTTCC CGCCCACCTC GATCCGGCTG AGGTGTCTCA CAAGTGCCGT 

3661     GCAGTCCCGC CCCCACTTGC TTCTCTTTGT GTGTAGTGTA CGTACATTAT CGAGACCGTT 

3721     GTTCCCGCCC ACCTCGATCC GGCTGAGGTG TCTCACAAGT GCCGTGCAGT CCCGCCCCCA 

3781     CTTGCTTCTC TTTGTGTGTA GTGTACGTAC ATTATCGAGA CCGTTGTTCC CGCCCACCTC 

3841     GATCCGGCAC GGGCAAAAGT GCGTATATAT ACAAGAGCGT TTGCCAGCCA CAGATTTTCA 

3901     CTCCACACAC CACATCACAC ATACAACCAC ACACATCCAC AATGGAACCC GAAACTAAGG 

3961     AGCTCATGCT CCGAATCGCT AAAGAAGCTC TGACCTTTGA CGACGTTCTC CTCGTTCCTG 

4021     CTCACTCTAC CGTTCTGCCC AATACTGCTG ACCTCTCCAC CCAGCTGACC AAAACTATTC 

4081     GACTGAATAT CCCTATGCTC TCCGCTGCTA TGGATACCGT TACCGAAGCC CGACTGGCTA 

4141     TTGCTCTGGC TCAGGAAGGC GGTATCGGCT TTATCCACAA AAACATGTCC ATTGAACGAC 

4201     AGGCTGAAGA AGTTCGACGA GTGAAAAAAC ACGAATCTGG TGTGGTGACT GATCCCCAGA 

4261     CTGTTCTGCC TACCACCACC CTGCGAGAAG TGAAAGAACT GACCGAGCGA AACGGTTTTG 

4321     CCGGCTATCC CGTCGTTACC GAAGAAAACG AACTGGTGGG TATTATCACC GGTCGAGACG 

4381     TGCGATTTGT TACCGACCTG AACCAGCCCG TTTCCGTTTA CATGACCCCC AAAGAGCGAC 

4441     TGGTCACCGT GCGAGAAGGT GAAGCCCGAG AAGTGGTGCT GGCTAAAATG CACGAAAAAC 

4501     GAGTTGAAAA AGCCCTGGTG GTTGATGACG AGTTCCACCT GATCGGCATG ATCACCGTGA 

4561     AAGACTTCCA GAAAGCCGAA CGAAAACCCA ACGCCTGTAA AGACGAGCAA GGCCGACTGC 

4621     GAGTTGGTGC TGCCGTTGGC GCTGGTGCCG GTAACGAAGA GCGAGTTGAC GCCCTGGTTG 

4681     CCGCTGGCGT TGACGTTCTG CTGATCGACT CCTCCCACGG TCACTCTGAA GGTGTTCTGC 

4741     AACGAATCCG AGAAACCCGA GCTAAATATC CCGATCTGCA AATTATCGGC GGCAACGTGG 

4801     CTACTGCTGC TGGTGCCCGA GCCCTGGCTG AAGCTGGTTG CTCCGCCGTT AAAGTCGGCA 

4861     TTGGCCCTGG CTCTATCTGT ACTACTCGAA TCGTGACTGG CGTCGGTGTT CCCCAGATTA 

4921     CCGCTGTTGC TGACGCTGTT GAAGCCCTGG AAGGCACCGG TATTCCCGTT ATCGCTGATG 

4981     GCGGTATTCG ATTCTCCGGC GACATCGCCA AAGCTATCGC CGCTGGCGCT TCCGCCGTGA 

5041     TGGTTGGTTC CATGCTGGCC GGTACTGAAG AATCTCCCGG TGAAATCGAA CTCTACCAGG 

5101     GCCGATCTTA CAAATCTTAC CGAGGTATGG GTTCCCTGGG TGCCATGTCC AAAGGTTCCT 

5161     CTGACCGATA TTTCCAGTCC GATAACGCTG CCGACAAACT GGTGCCCGAA GGTATCGAAG 

5221     GTCGAGTTGC CTATAAAGGA CGACTGAAAG AGATCATTCA CCAGCAGATG GGCGGCCTGC 

5281     GATCCTGTAT GGGTCTGACC GGCTGTGGTA CTATCGACGA ACTGCGAACT AAAGCCGAGT 

5341     TTGTTCGAAT CTCCGGTGCC GGCATTCAGG AATCCCACGT TCACGACGTG ACCATTACTA 

5401     AAGAGTCCCC CAACTACCGA CTGGGCTCCT GACTCGAGTC ATGTAATTAG TTATGTCACG 



5461     CTTACATTCA CGCCCTCCCC CCACATCCGC TCTAACCGAA AAGGAAGGAG TTAGACAACC 

5521     TGAAGTCTAG GTCCCTATTT ATTTTTTTAT AGTTATGTTA GTATTAAGAA CGTTATTTAT 

5581     ATTTCAAATT TTTCTTTTTT TTCTGTACAG ACGCGTGTAC GCATGTAACA TTATACTGAA 

5641     AACCTTGCTT GAGAAGGTTT TGGGACGCTC GATAACTTCG TATAATGTAT GCTATACGAA 

5701     GTTATGGCGC CGGTGAAATA CCACTACCCT TATCGTTTCT TTACTTATTT AGTAAGTGGA 

5761     AGTGGTTTAA CAACCATTTT CTAGCATTCC TTTCCAGGCT GAAGACATTG TCAGGTGGGG 

5821     AGTTTGGCTG GGGCGGCACA TCTGTTAAAA GATAACGCAG ATGTCCTAAG GGGGACTCAA 

5881     TGAGAACAGA AATCTCATGT AGAACAAAAG GGTAAAAGTC CCCTTGATTT TGATTTTCAG 

5941     TGTGAATACA AACCATGAAA GTGTGGCCTA TCGATCCTTT AGTTGTTCGG AGTTTGAACC 

6001     TAGAGGTGCC AGAAAAGTTA CCACAGGGAT AACTGGCTTG TGGCAGTCAA GCGTTCATAG 

6061     CGACATTGCT TTTTGATCCT TCGATGTCGG CTCTTCCTAT CATACCGAAG CAG 

   



 

 
Sequence 7: YALI0_B20768g overexpression cassette 
 

1-8: NotI 

     9-14: EcoRI 

     15-591: rDNA 

     592-597: Hind III 

     598-603: Sal I 

604-609: SpeI 

     610-1158: hp4d 

     1159-1164: NdeI 

     1164-1170: KpnI 

     1171-2754: YALI0_B20768g 

     2755-2760: Kpn I 

     2761-2766: Pst I 

     2767-3024: terminator 

     3025-3030: Afl II 

     3031-3036: Nhe I 

     3037-3042: BmtI 

     3043-3076: loxP 

     3077-3608: hp4d 

     3609-3614: SacI 

     3615-5081: guab 

     5082-5087: XhoI 

     5088-5320: terminator 

     5321-5354: loxP  

     5355-5360: Nar I 

     5361-5762: rDNA 

1        GCGGCCGCGA ATTCCAGATC TTGGTGGTAG TAGCAAATAT TCAAATGAGA ACTTTGAAGA 

61       CTGAAGTGGG GAAAGGTTCC GTGTGAACAG CAGTTGGACA CGGGTAAGTC GATCCTAAGG 



121      GGTGGCATAA CTGTCGCGTA CGGCCCGATA AGGGCCTTCT CCAAAAGGGA AGCCGGTTGA 

181      AATTCCGGCA CTTGGATGTG GATTCTCCAC GGCAACGTAA CTGAATGTGG GGACGGTGGC 

241      ACAAGTCTTG GAAGGAGTTA TCTTTTCTTT TTAACGGAGT CAACACCCTG GAATTAGTTT 

301      GTCTAGAGAT AGGGTATCGT TCCGGAAGAG GGGGGCAGCT TTGTCCCCTC CGATGCACTT 

361      GTGACGCCCC TTGAAAACCC GCAGGAAGGA ATAGTTTTCA CGCCAAGTCG TACTGATAAC 

421      CGCAGCAGGT CTCCAAGGTG AACAGCCTCT AGTTGATAGA ATAATGTAGA TAAGGGAAGT 

481      CGGCAAAATA GATCCGTAAC TTCGGGATAA GGATTGGCTC TGGGGGTTGG TGGATGGAAG 

541      CGTGGGAGAC CCCAAGGGAC TGGCGGCTGG GCAACTGGCA GCCGGACCCG CAAGCTTGTC 

601      GACACTAGTG CCGGACCCGC AAGCATCTGA GGTGTCTCAC AAGTGCCGTG CAGTCCCGCC 

661      CCCACTTGCT TCTCTTTGTG TGTAGTGTAC GTACATTATC GAGACCGTTG TTCCCGCCCA 

721      CCTCGATCCG GCTGAGGTGT CTCACAAGTG CCGTGCAGTC CCGCCCCCAC TTGCTTCTCT 

781      TTGTGTGTAG TGTACGTACA TTATCGAGAC CGTTGTTCCC GCCCACCTCG ATCCGGCTGA 

841      GGTGTCTCAC AAGTGCCGTG CAGTCCCGCC CCCACTTGCT TCTCTTTGTG TGTAGTGTAC 

901      GTACATTATC GAGACCGTTG TTCCCGCCCA CCTCGATCCG GCTGAGGTGT CTCACAAGTG 

961      CCGTGCAGTC CCGCCCCCAC TTGCTTCTCT TTGTGTGTAG TGTACGTACA TTATCGAGAC 

1021     CGTTGTTCCC GCCCACCTCG ATCCGGCACG GGCAAAAGTG CGTATATATA CAAGAGCGTT 

1081     TGCCAGCCAC AGATTTTCAC TCCACACACC ACATCACACA TACAACCACA CACATCCACA 

1141     ATGGAACCCG AAACTAAGCA TATGGGTACC ATGAAGTTCA GCGGTCTCGT TTATCTGGCT 

1201     ACAGCAGTCC TGGCGCTCCC TGATGTGTCC AACCCAGTTC CTCAAAACGT GCTGCAACCC 

1261     GTGCAGTATC GAGTGGCCTT TGCAGGCAAA CAGGACGCGG CTGTCGTGTC TTGGAACACC 

1321     TACGGCAAGC CAGGATATCA GCCGACGGTG TATTATGGCA CAGACAAGAA CCAACTGAAC 

1381     AGCAAATCCA CCGGTGATTC CAACACCTAT GACACATCCA CCACCTGGAA CCATCATGTT 

1441     CGCATCGAAG GTCTCGAGAG TGACCGTGTG TACTACTACC GTGTCGGTGG AGCTCCCGAA 

1501     TCGGAAATCT ATAACTTCAA AACCGCCCGA AAGGCTGGAA ACACCAAGGA GTTTACGTTT 

1561     GCCGCTGCCA TTGATCTCGG GGTCATGGGG CCTTACGGGC TGAGTACCAA GGTTGGCAAT 

1621     GGAGCAAGTA ACCCTCTTGC TCCCGGCGAA CAAAACACAA TGGACTCCCT GCTGCAAAAC 

1681     ATTGACAACT TTGACTTCCT CCTGCACCCG GGAGACCTGG CCTATGCGGA TTACTGGCTC 

1741     AAGGAGGAGC TAGAGGGATA CATTGACACG GGAGTCAATA CTCGGGATAC CGACACCCTA 

1801     TTCAAGAATG GCGTCCAGAC TTATGAAGCT CTGCTGAACA CTTATTACCA GCAGATGCAG 

1861     CATATTACTT CCTTCAAACC GTACATGGTT GGACCTGGAA ACCATGAGAG CAATTGCGAC 

1921     AACGGAGGAA CCAGTGGATA TACTGTGCAG ACGTGTTTTG AGGGTCAGCG AAACTTTACA 

1981     GGTATCATCA ACCACTTTAG GATGCCCGAT AGCGAGTCTG GAGGCGTGGG ACCCTTCTGG 

2041     TACTCGTTCG ATTACGGTCT GGTACACTTT GTGAACTTCA ACACTGAAAC GGACTTGGGA 

2101     AAGTACGGGC CGGGTCCAGA TTCCGTCGGT GGATCAGACA ACATGGACTC TGGCGAGTTT 

2161     GGAGAAGATG GAGAGCAGAT TGCGTGGCTG AAGAACGATC TCAAAAACGT TGACCGGTCT 

2221     AAAACTCCCT GGGTAATTGC CATGGGACAC CGACCCTGGT ACGTTGCTGC TAAGAAGAAG 

2281     CACAGATGTC TCGAATGTCA GGCAGCATTC GAGAAGACAT TCAACAAGTA CGGAGTTGAT 

2341     CTTGTGTTGC TTGGCCACCG ACACCTGTAC AACCGAATCC ACCCTATTGA TGACAAGGGA 

2401     AATATCGACC CCAACGGACT CAATAATCCC AAGGCTCCTT GGTACATTGT AAATGGAGCT 

2461     GCTGGACACT ACGACGGTCT GGACACCGCC AAAAAAACAG ACGAGCCGTG GCTGGCTTAC 

2521     TGGCAGGACA CTCAGTACGG CTGGTCCAAA TTTACTGTCC ACAATGCCAC TCATCTGACT 

2581     CACTCTTTTG TGGTGTCATC AGACAACTCT CTGCTCGACA CTCAGACTCT GTACAAGAGT 

2641     CGAGGTCAGG CAATTACAAA GCGACAGGTT AAGAAAGATA AGACTTCCGC AGCCAATGCT 

2701     CTTTCAATTG GTAGGTTTGT CATAGTTGCC TTTTTCTTGG CCTTCTTCTT CTAGGGTACC 



2761     CTGCAGGCAA TTAACAGATA GTTTGCCGGT GATAATTCTC TTAACCTCCC ACACTCCTTT 

2821     GACATAACGA TTTATGTAAC GAAACTGAAA TTTGACCAGA TATTGTTGTA AATAGAAAAT 

2881     CTGGCTTGTA GGTGGCAAAA TCCCGTCTTT GTTCGTCGGT TCCCTCTGTG ACTGCTCGTC 

2941     GTCCCTTTGT GTTCGACTGT CGTGTTTTGT TTTCCGTGCG TGCGCAAGTG AGATGCCCGT 

3001     GTTCGAATAC GGTAGTCGCA CGGACTTAAG GGATCCGCTA GCATAACTTC GTATAATGTA 

3061     TGCTATACGA AGTTATCTGA GGTGTCTCAC AAGTGCCGTG CAGTCCCGCC CCCACTTGCT 

3121     TCTCTTTGTG TGTAGTGTAC GTACATTATC GAGACCGTTG TTCCCGCCCA CCTCGATCCG 

3181     GCTGAGGTGT CTCACAAGTG CCGTGCAGTC CCGCCCCCAC TTGCTTCTCT TTGTGTGTAG 

3241     TGTACGTACA TTATCGAGAC CGTTGTTCCC GCCCACCTCG ATCCGGCTGA GGTGTCTCAC 

3301     AAGTGCCGTG CAGTCCCGCC CCCACTTGCT TCTCTTTGTG TGTAGTGTAC GTACATTATC 

3361     GAGACCGTTG TTCCCGCCCA CCTCGATCCG GCTGAGGTGT CTCACAAGTG CCGTGCAGTC 

3421     CCGCCCCCAC TTGCTTCTCT TTGTGTGTAG TGTACGTACA TTATCGAGAC CGTTGTTCCC 

3481     GCCCACCTCG ATCCGGCACG GGCAAAAGTG CGTATATATA CAAGAGCGTT TGCCAGCCAC 

3541     AGATTTTCAC TCCACACACC ACATCACACA TACAACCACA CACATCCACA ATGGAACCCG 

3601     AAACTAAGGA GCTCATGCTC CGAATCGCTA AAGAAGCTCT GACCTTTGAC GACGTTCTCC 

3661     TCGTTCCTGC TCACTCTACC GTTCTGCCCA ATACTGCTGA CCTCTCCACC CAGCTGACCA 

3721     AAACTATTCG ACTGAATATC CCTATGCTCT CCGCTGCTAT GGATACCGTT ACCGAAGCCC 

3781     GACTGGCTAT TGCTCTGGCT CAGGAAGGCG GTATCGGCTT TATCCACAAA AACATGTCCA 

3841     TTGAACGACA GGCTGAAGAA GTTCGACGAG TGAAAAAACA CGAATCTGGT GTGGTGACTG 

3901     ATCCCCAGAC TGTTCTGCCT ACCACCACCC TGCGAGAAGT GAAAGAACTG ACCGAGCGAA 

3961     ACGGTTTTGC CGGCTATCCC GTCGTTACCG AAGAAAACGA ACTGGTGGGT ATTATCACCG 

4021     GTCGAGACGT GCGATTTGTT ACCGACCTGA ACCAGCCCGT TTCCGTTTAC ATGACCCCCA 

4081     AAGAGCGACT GGTCACCGTG CGAGAAGGTG AAGCCCGAGA AGTGGTGCTG GCTAAAATGC 

4141     ACGAAAAACG AGTTGAAAAA GCCCTGGTGG TTGATGACGA GTTCCACCTG ATCGGCATGA 

4201     TCACCGTGAA AGACTTCCAG AAAGCCGAAC GAAAACCCAA CGCCTGTAAA GACGAGCAAG 

4261     GCCGACTGCG AGTTGGTGCT GCCGTTGGCG CTGGTGCCGG TAACGAAGAG CGAGTTGACG 

4321     CCCTGGTTGC CGCTGGCGTT GACGTTCTGC TGATCGACTC CTCCCACGGT CACTCTGAAG 

4381     GTGTTCTGCA ACGAATCCGA GAAACCCGAG CTAAATATCC CGATCTGCAA ATTATCGGCG 

4441     GCAACGTGGC TACTGCTGCT GGTGCCCGAG CCCTGGCTGA AGCTGGTTGC TCCGCCGTTA 

4501     AAGTCGGCAT TGGCCCTGGC TCTATCTGTA CTACTCGAAT CGTGACTGGC GTCGGTGTTC 

4561     CCCAGATTAC CGCTGTTGCT GACGCTGTTG AAGCCCTGGA AGGCACCGGT ATTCCCGTTA 

4621     TCGCTGATGG CGGTATTCGA TTCTCCGGCG ACATCGCCAA AGCTATCGCC GCTGGCGCTT 

4681     CCGCCGTGAT GGTTGGTTCC ATGCTGGCCG GTACTGAAGA ATCTCCCGGT GAAATCGAAC 

4741     TCTACCAGGG CCGATCTTAC AAATCTTACC GAGGTATGGG TTCCCTGGGT GCCATGTCCA 

4801     AAGGTTCCTC TGACCGATAT TTCCAGTCCG ATAACGCTGC CGACAAACTG GTGCCCGAAG 

4861     GTATCGAAGG TCGAGTTGCC TATAAAGGAC GACTGAAAGA GATCATTCAC CAGCAGATGG 

4921     GCGGCCTGCG ATCCTGTATG GGTCTGACCG GCTGTGGTAC TATCGACGAA CTGCGAACTA 

4981     AAGCCGAGTT TGTTCGAATC TCCGGTGCCG GCATTCAGGA ATCCCACGTT CACGACGTGA 

5041     CCATTACTAA AGAGTCCCCC AACTACCGAC TGGGCTCCTG ACTCGAGTCA TGTAATTAGT 

5101     TATGTCACGC TTACATTCAC GCCCTCCCCC CACATCCGCT CTAACCGAAA AGGAAGGAGT 

5161     TAGACAACCT GAAGTCTAGG TCCCTATTTA TTTTTTTATA GTTATGTTAG TATTAAGAAC 

5221     GTTATTTATA TTTCAAATTT TTCTTTTTTT TCTGTACAGA CGCGTGTACG CATGTAACAT 

5281     TATACTGAAA ACCTTGCTTG AGAAGGTTTT GGGACGCTCG ATAACTTCGT ATAATGTATG 

5341     CTATACGAAG TTATGGCGCC GGTGAAATAC CACTACCCTT ATCGTTTCTT TACTTATTTA 



5401     GTAAGTGGAA GTGGTTTAAC AACCATTTTC TAGCATTCCT TTCCAGGCTG AAGACATTGT 

5461     CAGGTGGGGA GTTTGGCTGG GGCGGCACAT CTGTTAAAAG ATAACGCAGA TGTCCTAAGG 

5521     GGGACTCAAT GAGAACAGAA ATCTCATGTA GAACAAAAGG GTAAAAGTCC CCTTGATTTT 

5581     GATTTTCAGT GTGAATACAA ACCATGAAAG TGTGGCCTAT CGATCCTTTA GTTGTTCGGA 

5641     GTTTGAACCT AGAGGTGCCA GAAAAGTTAC CACAGGGATA ACTGGCTTGT GGCAGTCAAG 

5701     CGTTCATAGC GACATTGCTT TTTGATCCTT CGATGTCGGC TCTTCCTATC ATACCGAAGC 

5761     AG 

 
  



 
Sequence 8: YALI0_D07898g overexpression cassette 
 

1-8: NotI 

     9-14: EcoRI 

     15-591: rDNA 

     592-597: Hind III 

     598-603: Sal I 

604-609: SpeI 

     610-1158: hp4d 

     1159-1164: NdeI 

     1164-1170: KpnI 

     1171-1872: YALI0_D07898g 

     1873-1878: Kpn I 

     1879-1884: Pst I 

     1885-2142: terminator 

     2143-2148: Afl II 

     2149-2154: Nhe I 

     2155-2160: BmtI 

     2161-2194: loxP 

     2195-2726: hp4d 

     2727-2732: SacI 

     2733-4199: guab 

     4200-4205: XhoI 

     4206-4438: terminator 

     4439-4472: loxP  

     4473-4478: Nar I 

     4479-4880: rDNA 

 
1        GCGGCCGCGA ATTCCAGATC TTGGTGGTAG TAGCAAATAT TCAAATGAGA ACTTTGAAGA 

61       CTGAAGTGGG GAAAGGTTCC GTGTGAACAG CAGTTGGACA CGGGTAAGTC GATCCTAAGG 



121      GGTGGCATAA CTGTCGCGTA CGGCCCGATA AGGGCCTTCT CCAAAAGGGA AGCCGGTTGA 

181      AATTCCGGCA CTTGGATGTG GATTCTCCAC GGCAACGTAA CTGAATGTGG GGACGGTGGC 

241      ACAAGTCTTG GAAGGAGTTA TCTTTTCTTT TTAACGGAGT CAACACCCTG GAATTAGTTT 

301      GTCTAGAGAT AGGGTATCGT TCCGGAAGAG GGGGGCAGCT TTGTCCCCTC CGATGCACTT 

361      GTGACGCCCC TTGAAAACCC GCAGGAAGGA ATAGTTTTCA CGCCAAGTCG TACTGATAAC 

421      CGCAGCAGGT CTCCAAGGTG AACAGCCTCT AGTTGATAGA ATAATGTAGA TAAGGGAAGT 

481      CGGCAAAATA GATCCGTAAC TTCGGGATAA GGATTGGCTC TGGGGGTTGG TGGATGGAAG 

541      CGTGGGAGAC CCCAAGGGAC TGGCGGCTGG GCAACTGGCA GCCGGACCCG CAAGCTTGTC 

601      GACACTAGTG CCGGACCCGC AAGCATCTGA GGTGTCTCAC AAGTGCCGTG CAGTCCCGCC 

661      CCCACTTGCT TCTCTTTGTG TGTAGTGTAC GTACATTATC GAGACCGTTG TTCCCGCCCA 

721      CCTCGATCCG GCTGAGGTGT CTCACAAGTG CCGTGCAGTC CCGCCCCCAC TTGCTTCTCT 

781      TTGTGTGTAG TGTACGTACA TTATCGAGAC CGTTGTTCCC GCCCACCTCG ATCCGGCTGA 

841      GGTGTCTCAC AAGTGCCGTG CAGTCCCGCC CCCACTTGCT TCTCTTTGTG TGTAGTGTAC 

901      GTACATTATC GAGACCGTTG TTCCCGCCCA CCTCGATCCG GCTGAGGTGT CTCACAAGTG 

961      CCGTGCAGTC CCGCCCCCAC TTGCTTCTCT TTGTGTGTAG TGTACGTACA TTATCGAGAC 

1021     CGTTGTTCCC GCCCACCTCG ATCCGGCACG GGCAAAAGTG CGTATATATA CAAGAGCGTT 

1081     TGCCAGCCAC AGATTTTCAC TCCACACACC ACATCACACA TACAACCACA CACATCCACA 

1141     ATGGAACCCG AAACTAAGCA TATGGGTACC ATGCTTCTTT CTAATATTTT CACCCACATG 

1201     CTTCTGGCCT CTGTGGTCTC CTCCGCCGCC ATTCCCGTGG CTGACGCCGA ATCTGTTCAG 

1261     CTGGCTGAGC GAAAAGACGC CAAGGAGGTC TTCCACGAGA TTGGAAACTT CTTCAAGACT 

1321     GGTGACATTC ACGACGATGG AAAGCACAAC GACAAGCGAG AGCTTGAGGA GCGAAAGAAC 

1381     GCCAAGGAGG TCTTTGGTGA GATTGGCAAC TTCTTCAAGA CCGGTGACAT TCACGACGAC 

1441     GGCAAGCACC ACGACAAGCG AGAGCTTGAG GAGCGAAAGA ACGCCAAGGA GGTCTTTGGT 

1501     GAGATTGGCA ACTTCTTCAA GACCGGTGAT ATTCACGACG ACGGCAAGCA CCACGACAAG 

1561     CGAGAGCTTG AGGAGCGAAA GGACGCCAAG GAGGTCTTTA GCGAGATCGG CAACTTCTTC 

1621     AAGACCGGTG ACATTCACGA CGACGGCAAG CACCACGACA AGCGAGAGCT TGAGGAGCGA 

1681     AAGGACGCCA AGGAGGTCTT TGGTGAGATT GGCAACTTCT TCAAGACCGG AGATATCCAC 

1741     GACGACGGCA AGCACCACGA CAAGCGAGAG CTTGAGGAGC GAAAGGACGC CAAGGAGGTC 

1801     TTTGGTGAGA TTGGCAACTT CTTCAAGACC GGAGATATCC ACGACGACGG CAAGCACCAC 

1861     AAGGACGACT AAGGTACCCT GCAGGCAATT AACAGATAGT TTGCCGGTGA TAATTCTCTT 

1921     AACCTCCCAC ACTCCTTTGA CATAACGATT TATGTAACGA AACTGAAATT TGACCAGATA 

1981     TTGTTGTAAA TAGAAAATCT GGCTTGTAGG TGGCAAAATC CCGTCTTTGT TCGTCGGTTC 

2041     CCTCTGTGAC TGCTCGTCGT CCCTTTGTGT TCGACTGTCG TGTTTTGTTT TCCGTGCGTG 

2101     CGCAAGTGAG ATGCCCGTGT TCGAATACGG TAGTCGCACG GACTTAAGGG ATCCGCTAGC 

2161     ATAACTTCGT ATAATGTATG CTATACGAAG TTATCTGAGG TGTCTCACAA GTGCCGTGCA 

2221     GTCCCGCCCC CACTTGCTTC TCTTTGTGTG TAGTGTACGT ACATTATCGA GACCGTTGTT 

2281     CCCGCCCACC TCGATCCGGC TGAGGTGTCT CACAAGTGCC GTGCAGTCCC GCCCCCACTT 

2341     GCTTCTCTTT GTGTGTAGTG TACGTACATT ATCGAGACCG TTGTTCCCGC CCACCTCGAT 

2401     CCGGCTGAGG TGTCTCACAA GTGCCGTGCA GTCCCGCCCC CACTTGCTTC TCTTTGTGTG 

2461     TAGTGTACGT ACATTATCGA GACCGTTGTT CCCGCCCACC TCGATCCGGC TGAGGTGTCT 

2521     CACAAGTGCC GTGCAGTCCC GCCCCCACTT GCTTCTCTTT GTGTGTAGTG TACGTACATT 

2581     ATCGAGACCG TTGTTCCCGC CCACCTCGAT CCGGCACGGG CAAAAGTGCG TATATATACA 

2641     AGAGCGTTTG CCAGCCACAG ATTTTCACTC CACACACCAC ATCACACATA CAACCACACA 

2701     CATCCACAAT GGAACCCGAA ACTAAGGAGC TCATGCTCCG AATCGCTAAA GAAGCTCTGA 



2761     CCTTTGACGA CGTTCTCCTC GTTCCTGCTC ACTCTACCGT TCTGCCCAAT ACTGCTGACC 

2821     TCTCCACCCA GCTGACCAAA ACTATTCGAC TGAATATCCC TATGCTCTCC GCTGCTATGG 

2881     ATACCGTTAC CGAAGCCCGA CTGGCTATTG CTCTGGCTCA GGAAGGCGGT ATCGGCTTTA 

2941     TCCACAAAAA CATGTCCATT GAACGACAGG CTGAAGAAGT TCGACGAGTG AAAAAACACG 

3001     AATCTGGTGT GGTGACTGAT CCCCAGACTG TTCTGCCTAC CACCACCCTG CGAGAAGTGA 

3061     AAGAACTGAC CGAGCGAAAC GGTTTTGCCG GCTATCCCGT CGTTACCGAA GAAAACGAAC 

3121     TGGTGGGTAT TATCACCGGT CGAGACGTGC GATTTGTTAC CGACCTGAAC CAGCCCGTTT 

3181     CCGTTTACAT GACCCCCAAA GAGCGACTGG TCACCGTGCG AGAAGGTGAA GCCCGAGAAG 

3241     TGGTGCTGGC TAAAATGCAC GAAAAACGAG TTGAAAAAGC CCTGGTGGTT GATGACGAGT 

3301     TCCACCTGAT CGGCATGATC ACCGTGAAAG ACTTCCAGAA AGCCGAACGA AAACCCAACG 

3361     CCTGTAAAGA CGAGCAAGGC CGACTGCGAG TTGGTGCTGC CGTTGGCGCT GGTGCCGGTA 

3421     ACGAAGAGCG AGTTGACGCC CTGGTTGCCG CTGGCGTTGA CGTTCTGCTG ATCGACTCCT 

3481     CCCACGGTCA CTCTGAAGGT GTTCTGCAAC GAATCCGAGA AACCCGAGCT AAATATCCCG 

3541     ATCTGCAAAT TATCGGCGGC AACGTGGCTA CTGCTGCTGG TGCCCGAGCC CTGGCTGAAG 

3601     CTGGTTGCTC CGCCGTTAAA GTCGGCATTG GCCCTGGCTC TATCTGTACT ACTCGAATCG 

3661     TGACTGGCGT CGGTGTTCCC CAGATTACCG CTGTTGCTGA CGCTGTTGAA GCCCTGGAAG 

3721     GCACCGGTAT TCCCGTTATC GCTGATGGCG GTATTCGATT CTCCGGCGAC ATCGCCAAAG 

3781     CTATCGCCGC TGGCGCTTCC GCCGTGATGG TTGGTTCCAT GCTGGCCGGT ACTGAAGAAT 

3841     CTCCCGGTGA AATCGAACTC TACCAGGGCC GATCTTACAA ATCTTACCGA GGTATGGGTT 

3901     CCCTGGGTGC CATGTCCAAA GGTTCCTCTG ACCGATATTT CCAGTCCGAT AACGCTGCCG 

3961     ACAAACTGGT GCCCGAAGGT ATCGAAGGTC GAGTTGCCTA TAAAGGACGA CTGAAAGAGA 

4021     TCATTCACCA GCAGATGGGC GGCCTGCGAT CCTGTATGGG TCTGACCGGC TGTGGTACTA 

4081     TCGACGAACT GCGAACTAAA GCCGAGTTTG TTCGAATCTC CGGTGCCGGC ATTCAGGAAT 

4141     CCCACGTTCA CGACGTGACC ATTACTAAAG AGTCCCCCAA CTACCGACTG GGCTCCTGAC 

4201     TCGAGTCATG TAATTAGTTA TGTCACGCTT ACATTCACGC CCTCCCCCCA CATCCGCTCT 

4261     AACCGAAAAG GAAGGAGTTA GACAACCTGA AGTCTAGGTC CCTATTTATT TTTTTATAGT 

4321     TATGTTAGTA TTAAGAACGT TATTTATATT TCAAATTTTT CTTTTTTTTC TGTACAGACG 

4381     CGTGTACGCA TGTAACATTA TACTGAAAAC CTTGCTTGAG AAGGTTTTGG GACGCTCGAT 

4441     AACTTCGTAT AATGTATGCT ATACGAAGTT ATGGCGCCGG TGAAATACCA CTACCCTTAT 

4501     CGTTTCTTTA CTTATTTAGT AAGTGGAAGT GGTTTAACAA CCATTTTCTA GCATTCCTTT 

4561     CCAGGCTGAA GACATTGTCA GGTGGGGAGT TTGGCTGGGG CGGCACATCT GTTAAAAGAT 

4621     AACGCAGATG TCCTAAGGGG GACTCAATGA GAACAGAAAT CTCATGTAGA ACAAAAGGGT 

4681     AAAAGTCCCC TTGATTTTGA TTTTCAGTGT GAATACAAAC CATGAAAGTG TGGCCTATCG 

4741     ATCCTTTAGT TGTTCGGAGT TTGAACCTAG AGGTGCCAGA AAAGTTACCA CAGGGATAAC 

4801     TGGCTTGTGG CAGTCAAGCG TTCATAGCGA CATTGCTTTT TGATCCTTCG ATGTCGGCTC 

4861     TTCCTATCAT ACCGAAGCAG 



 
  



 
Sequence 9: YALI0_B19866g overexpression cassette 
 

1-8: NotI 

     9-14: EcoRI 

     15-591: rDNA 

     592-597: Hind III 

     598-603: Sal I 

604-609: SpeI 

     610-1158: hp4d 

     1159-1164: NdeI 

     1164-1170: KpnI 

     1171-2223: YALI0_B19866g 

     2224-2229: Kpn I 

     2230-2235: Pst I 

     2236-2493: terminator 

     2494-2499: Afl II 

     2500-2505: Nhe I 

     2506-2511: BmtI 

     2512-2545: loxP 

     2546-3077: hp4d 

     3078-3083: SacI 

     3084-4550: guab 

     4551-4556: XhoI 

     4557-4789: terminator 

     4790-4823: loxP  

     4824-4829: Nar I 

     4830-5231: rDNA 

 
1        GCGGCCGCGA ATTCCAGATC TTGGTGGTAG TAGCAAATAT TCAAATGAGA ACTTTGAAGA 

61       CTGAAGTGGG GAAAGGTTCC GTGTGAACAG CAGTTGGACA CGGGTAAGTC GATCCTAAGG 



121      GGTGGCATAA CTGTCGCGTA CGGCCCGATA AGGGCCTTCT CCAAAAGGGA AGCCGGTTGA 

181      AATTCCGGCA CTTGGATGTG GATTCTCCAC GGCAACGTAA CTGAATGTGG GGACGGTGGC 

241      ACAAGTCTTG GAAGGAGTTA TCTTTTCTTT TTAACGGAGT CAACACCCTG GAATTAGTTT 

301      GTCTAGAGAT AGGGTATCGT TCCGGAAGAG GGGGGCAGCT TTGTCCCCTC CGATGCACTT 

361      GTGACGCCCC TTGAAAACCC GCAGGAAGGA ATAGTTTTCA CGCCAAGTCG TACTGATAAC 

421      CGCAGCAGGT CTCCAAGGTG AACAGCCTCT AGTTGATAGA ATAATGTAGA TAAGGGAAGT 

481      CGGCAAAATA GATCCGTAAC TTCGGGATAA GGATTGGCTC TGGGGGTTGG TGGATGGAAG 

541      CGTGGGAGAC CCCAAGGGAC TGGCGGCTGG GCAACTGGCA GCCGGACCCG CAAGCTTGTC 

601      GACACTAGTG CCGGACCCGC AAGCATCTGA GGTGTCTCAC AAGTGCCGTG CAGTCCCGCC 

661      CCCACTTGCT TCTCTTTGTG TGTAGTGTAC GTACATTATC GAGACCGTTG TTCCCGCCCA 

721      CCTCGATCCG GCTGAGGTGT CTCACAAGTG CCGTGCAGTC CCGCCCCCAC TTGCTTCTCT 

781      TTGTGTGTAG TGTACGTACA TTATCGAGAC CGTTGTTCCC GCCCACCTCG ATCCGGCTGA 

841      GGTGTCTCAC AAGTGCCGTG CAGTCCCGCC CCCACTTGCT TCTCTTTGTG TGTAGTGTAC 

901      GTACATTATC GAGACCGTTG TTCCCGCCCA CCTCGATCCG GCTGAGGTGT CTCACAAGTG 

961      CCGTGCAGTC CCGCCCCCAC TTGCTTCTCT TTGTGTGTAG TGTACGTACA TTATCGAGAC 

1021     CGTTGTTCCC GCCCACCTCG ATCCGGCACG GGCAAAAGTG CGTATATATA CAAGAGCGTT 

1081     TGCCAGCCAC AGATTTTCAC TCCACACACC ACATCACACA TACAACCACA CACATCCACA 

1141     ATGGAACCCG AAACTAAGCA TATGGGTACC ATGACTTCTT CTACTACCAA CAGCCCCAGA 

1201     GCCCACCCTC AGACTCGACA GACCACCAAA CGATCCATTC ATGATGCTGA TGGTGAAGAT 

1261     GAGAGAGATG TGAAGTTGCT AAAGTTCGAC GATTCCAGTG ACTCAGATTC TGATAGCGCA 

1321     TATTTCAGTG CTGACGACAA ATTCGACTGT AGCTACTTCA TCGACAGCGA TTTCGCTCCC 

1381     AGCGAAGACG AGAGCTCCTC TGTATCAACC TTCCTTAACT CCATTGAACG GGGATCCATC 

1441     CCTTCCAGAT TCAGCTTCAC TGGTCCGGTG CTGTCTATTA TTCAGGAAGT TGCAGACGGC 

1501     GCATCCGACA GCGATGTACC TGACAAGAAG CTCCTACATC AACAGCTGGG GTTCGCAGAG 

1561     AAGGCCAAAA AGCTCGGCTT TGGGGTGATT GAGAAGAGCG AAATCGACAA CGTGATCAAG 

1621     GAGAGAAAGA GACTTAAGAG CGACAAGAAG GACTTGACAC GAGTGATCAG GAAGTTGGAA 

1681     AACGAAATCG AGAAGCTACA TGATTCGAGC GAGAAACGGG ACGCAGACAA CACCATGCTG 

1741     AACCACAAGA ACGGCACGCT GAAGGCTGAA ATTACTGACC TCAGAGACCA ACTTCAGGAA 

1801     CTCCACACAC AGATTCAAAC CCAGACTTTG ACGACCATCG AAGGTAAGGA GGACGAGGTG 

1861     GCTCAGAATC AAGAGAAGGA ATATCAGGAG GACATAACAG TCGTAGGAGA AGACGAATTT 

1921     TCTACGGACA CCTCTCTGGA CATCACCAAG ACTCCCACAA AGATTAATCT CATTGCCTCC 

1981     GTCAGTCTCA GCAGACACAT GGAGATTCTT CAAGTCGTCA ACCACCTCAA GAGCCTTTTG 

2041     TCAGAACTGG CAGGATATAA GCAGTTAGTC CCAGCCAGCT CAGAGCTCGA AACGTACCTT 

2101     CCCCAAGTCA ACTCTCTCAG TGAACAGATC CACACCTTGG CCAATGCAAT GTTCGAGTTT 

2161     GAACAGGAGG TTTCTGAATC AGAGAAGCTT TTGAAGCATG GAAGTGAGTG GAGTCACCAC 

2221     TAGGGTACCC TGCAGGCAAT TAACAGATAG TTTGCCGGTG ATAATTCTCT TAACCTCCCA 

2281     CACTCCTTTG ACATAACGAT TTATGTAACG AAACTGAAAT TTGACCAGAT ATTGTTGTAA 

2341     ATAGAAAATC TGGCTTGTAG GTGGCAAAAT CCCGTCTTTG TTCGTCGGTT CCCTCTGTGA 

2401     CTGCTCGTCG TCCCTTTGTG TTCGACTGTC GTGTTTTGTT TTCCGTGCGT GCGCAAGTGA 

2461     GATGCCCGTG TTCGAATACG GTAGTCGCAC GGACTTAAGG GATCCGCTAG CATAACTTCG 

2521     TATAATGTAT GCTATACGAA GTTATCTGAG GTGTCTCACA AGTGCCGTGC AGTCCCGCCC 

2581     CCACTTGCTT CTCTTTGTGT GTAGTGTACG TACATTATCG AGACCGTTGT TCCCGCCCAC 

2641     CTCGATCCGG CTGAGGTGTC TCACAAGTGC CGTGCAGTCC CGCCCCCACT TGCTTCTCTT 

2701     TGTGTGTAGT GTACGTACAT TATCGAGACC GTTGTTCCCG CCCACCTCGA TCCGGCTGAG 



2761     GTGTCTCACA AGTGCCGTGC AGTCCCGCCC CCACTTGCTT CTCTTTGTGT GTAGTGTACG 

2821     TACATTATCG AGACCGTTGT TCCCGCCCAC CTCGATCCGG CTGAGGTGTC TCACAAGTGC 

2881     CGTGCAGTCC CGCCCCCACT TGCTTCTCTT TGTGTGTAGT GTACGTACAT TATCGAGACC 

2941     GTTGTTCCCG CCCACCTCGA TCCGGCACGG GCAAAAGTGC GTATATATAC AAGAGCGTTT 

3001     GCCAGCCACA GATTTTCACT CCACACACCA CATCACACAT ACAACCACAC ACATCCACAA 

3061     TGGAACCCGA AACTAAGGAG CTCATGCTCC GAATCGCTAA AGAAGCTCTG ACCTTTGACG 

3121     ACGTTCTCCT CGTTCCTGCT CACTCTACCG TTCTGCCCAA TACTGCTGAC CTCTCCACCC 

3181     AGCTGACCAA AACTATTCGA CTGAATATCC CTATGCTCTC CGCTGCTATG GATACCGTTA 

3241     CCGAAGCCCG ACTGGCTATT GCTCTGGCTC AGGAAGGCGG TATCGGCTTT ATCCACAAAA 

3301     ACATGTCCAT TGAACGACAG GCTGAAGAAG TTCGACGAGT GAAAAAACAC GAATCTGGTG 

3361     TGGTGACTGA TCCCCAGACT GTTCTGCCTA CCACCACCCT GCGAGAAGTG AAAGAACTGA 

3421     CCGAGCGAAA CGGTTTTGCC GGCTATCCCG TCGTTACCGA AGAAAACGAA CTGGTGGGTA 

3481     TTATCACCGG TCGAGACGTG CGATTTGTTA CCGACCTGAA CCAGCCCGTT TCCGTTTACA 

3541     TGACCCCCAA AGAGCGACTG GTCACCGTGC GAGAAGGTGA AGCCCGAGAA GTGGTGCTGG 

3601     CTAAAATGCA CGAAAAACGA GTTGAAAAAG CCCTGGTGGT TGATGACGAG TTCCACCTGA 

3661     TCGGCATGAT CACCGTGAAA GACTTCCAGA AAGCCGAACG AAAACCCAAC GCCTGTAAAG 

3721     ACGAGCAAGG CCGACTGCGA GTTGGTGCTG CCGTTGGCGC TGGTGCCGGT AACGAAGAGC 

3781     GAGTTGACGC CCTGGTTGCC GCTGGCGTTG ACGTTCTGCT GATCGACTCC TCCCACGGTC 

3841     ACTCTGAAGG TGTTCTGCAA CGAATCCGAG AAACCCGAGC TAAATATCCC GATCTGCAAA 

3901     TTATCGGCGG CAACGTGGCT ACTGCTGCTG GTGCCCGAGC CCTGGCTGAA GCTGGTTGCT 

3961     CCGCCGTTAA AGTCGGCATT GGCCCTGGCT CTATCTGTAC TACTCGAATC GTGACTGGCG 

4021     TCGGTGTTCC CCAGATTACC GCTGTTGCTG ACGCTGTTGA AGCCCTGGAA GGCACCGGTA 

4081     TTCCCGTTAT CGCTGATGGC GGTATTCGAT TCTCCGGCGA CATCGCCAAA GCTATCGCCG 

4141     CTGGCGCTTC CGCCGTGATG GTTGGTTCCA TGCTGGCCGG TACTGAAGAA TCTCCCGGTG 

4201     AAATCGAACT CTACCAGGGC CGATCTTACA AATCTTACCG AGGTATGGGT TCCCTGGGTG 

4261     CCATGTCCAA AGGTTCCTCT GACCGATATT TCCAGTCCGA TAACGCTGCC GACAAACTGG 

4321     TGCCCGAAGG TATCGAAGGT CGAGTTGCCT ATAAAGGACG ACTGAAAGAG ATCATTCACC 

4381     AGCAGATGGG CGGCCTGCGA TCCTGTATGG GTCTGACCGG CTGTGGTACT ATCGACGAAC 

4441     TGCGAACTAA AGCCGAGTTT GTTCGAATCT CCGGTGCCGG CATTCAGGAA TCCCACGTTC 

4501     ACGACGTGAC CATTACTAAA GAGTCCCCCA ACTACCGACT GGGCTCCTGA CTCGAGTCAT 

4561     GTAATTAGTT ATGTCACGCT TACATTCACG CCCTCCCCCC ACATCCGCTC TAACCGAAAA 

4621     GGAAGGAGTT AGACAACCTG AAGTCTAGGT CCCTATTTAT TTTTTTATAG TTATGTTAGT 

4681     ATTAAGAACG TTATTTATAT TTCAAATTTT TCTTTTTTTT CTGTACAGAC GCGTGTACGC 

4741     ATGTAACATT ATACTGAAAA CCTTGCTTGA GAAGGTTTTG GGACGCTCGA TAACTTCGTA 

4801     TAATGTATGC TATACGAAGT TATGGCGCCG GTGAAATACC ACTACCCTTA TCGTTTCTTT 

4861     ACTTATTTAG TAAGTGGAAG TGGTTTAACA ACCATTTTCT AGCATTCCTT TCCAGGCTGA 

4921     AGACATTGTC AGGTGGGGAG TTTGGCTGGG GCGGCACATC TGTTAAAAGA TAACGCAGAT 

4981     GTCCTAAGGG GGACTCAATG AGAACAGAAA TCTCATGTAG AACAAAAGGG TAAAAGTCCC 

5041     CTTGATTTTG ATTTTCAGTG TGAATACAAA CCATGAAAGT GTGGCCTATC GATCCTTTAG 

5101     TTGTTCGGAG TTTGAACCTA GAGGTGCCAG AAAAGTTACC ACAGGGATAA CTGGCTTGTG 

5161     GCAGTCAAGC GTTCATAGCG ACATTGCTTT TTGATCCTTC GATGTCGGCT CTTCCTATCA 

5221     TACCGAAGCA G 



   



 

Sequence 10: YALI0_F26543g overexpression cassette 
 

1-8: NotI 

     9-14: EcoRI 

     15-591: rDNA 

     592-597: Hind III 

     598-603: Sal I 

604-609: SpeI 

     610-1158: hp4d 

     1159-1164: NdeI 

     1164-1170: KpnI 

     1171-2016: YALI0_F26543g 

     2017-2022: Kpn I 

     2023-2028: Pst I 

     2029-2286: terminator 

     2287-2292: Afl II 

     2293-2298: Nhe I 

     2299-2304: BmtI 

     2305-2338: loxP 

     2339-2870: hp4d 

     2871-2876: SacI 

     2877-4343: guab 

     4344-4349: XhoI 

     4350-4582: terminator 

     4583-4616: loxP  

     4617-4622: Nar I 

     4623-5024: rDNA 

 
1        GCGGCCGCGA ATTCCAGATC TTGGTGGTAG TAGCAAATAT TCAAATGAGA ACTTTGAAGA 

61       CTGAAGTGGG GAAAGGTTCC GTGTGAACAG CAGTTGGACA CGGGTAAGTC GATCCTAAGG 



121      GGTGGCATAA CTGTCGCGTA CGGCCCGATA AGGGCCTTCT CCAAAAGGGA AGCCGGTTGA 

181      AATTCCGGCA CTTGGATGTG GATTCTCCAC GGCAACGTAA CTGAATGTGG GGACGGTGGC 

241      ACAAGTCTTG GAAGGAGTTA TCTTTTCTTT TTAACGGAGT CAACACCCTG GAATTAGTTT 

301      GTCTAGAGAT AGGGTATCGT TCCGGAAGAG GGGGGCAGCT TTGTCCCCTC CGATGCACTT 

361      GTGACGCCCC TTGAAAACCC GCAGGAAGGA ATAGTTTTCA CGCCAAGTCG TACTGATAAC 

421      CGCAGCAGGT CTCCAAGGTG AACAGCCTCT AGTTGATAGA ATAATGTAGA TAAGGGAAGT 

481      CGGCAAAATA GATCCGTAAC TTCGGGATAA GGATTGGCTC TGGGGGTTGG TGGATGGAAG 

541      CGTGGGAGAC CCCAAGGGAC TGGCGGCTGG GCAACTGGCA GCCGGACCCG CAAGCTTGTC 

601      GACACTAGTG CCGGACCCGC AAGCATCTGA GGTGTCTCAC AAGTGCCGTG CAGTCCCGCC 

661      CCCACTTGCT TCTCTTTGTG TGTAGTGTAC GTACATTATC GAGACCGTTG TTCCCGCCCA 

721      CCTCGATCCG GCTGAGGTGT CTCACAAGTG CCGTGCAGTC CCGCCCCCAC TTGCTTCTCT 

781      TTGTGTGTAG TGTACGTACA TTATCGAGAC CGTTGTTCCC GCCCACCTCG ATCCGGCTGA 

841      GGTGTCTCAC AAGTGCCGTG CAGTCCCGCC CCCACTTGCT TCTCTTTGTG TGTAGTGTAC 

901      GTACATTATC GAGACCGTTG TTCCCGCCCA CCTCGATCCG GCTGAGGTGT CTCACAAGTG 

961      CCGTGCAGTC CCGCCCCCAC TTGCTTCTCT TTGTGTGTAG TGTACGTACA TTATCGAGAC 

1021     CGTTGTTCCC GCCCACCTCG ATCCGGCACG GGCAAAAGTG CGTATATATA CAAGAGCGTT 

1081     TGCCAGCCAC AGATTTTCAC TCCACACACC ACATCACACA TACAACCACA CACATCCACA 

1141     ATGGAACCCG AAACTAAGCA TATGGGTACC ATGTGTGGGG AACTCGTGTG TGCACTTAAG 

1201     AAGTCTAGCA ACCTGTCTTC CCGCTCCCTC TCTCCTACTA CCTCACCTCA CCTCACCACA 

1261     TCAACAATGT CTAAAACCGC CTTCATGCCT TCCGTCTCAG TCACCACACA GACACACACA 

1321     GCCCAAGCCG ACAATGGACC CTACTATGCT GTCAGAGTTG GCCATAAGCC TGGTATTTAT 

1381     ACCAGCTACA ATGCAGCACT ACACGCCGCC GAAAATTATC CATGCTCACA GCCCAAGAAG 

1441     TTCGACACTC GAGCCAAGGC AGAGGACTAC ATGGAAGAGT CCTTCACTTG CGCACCCGAG 

1501     CATTGGACCA GTGTACTTCT GATTGATGAT GAAACAGACG CCTACACATG GTTGGCTTAC 

1561     ACAGATGGCG CATGTGAGAA CAACGGTGGA CACAGACCCA AGGGTGGCAT CGGTGTCTAC 

1621     TTTGGAGAAC TTCATCCCTG CAACTACTCG GGCCCTCTCG TAGGAGACGT TCAGACCAAC 

1681     CAGAGAGCTG AGCTGTCTGC TATTTTGAAG GCCCTCGAAA TCATCGATAA CAGAGGTGAA 

1741     AACCTTAACT GGCAGATCCG ATCAGACTCG CAGTACGCTG TCAACTGCTG CTCGCAGTGG 

1801     CTGGAGGGCT GGAAGAAAAA CGGCTTCAAG ACCGGCAAGG GAAAGGAGGT GGAGAACCAG 

1861     GATCTCATTC TAGCCATCGA TGAGTATCTG CAGAAGCCGC GAACTCGGAT CGGGACCCGA 

1921     ATCACCTTCA AACACATTCC GGGTCACGCT GGAGAGAACG AAGAGGTGGA TGCCCTCGCC 

1981     AAGCAGGGTA TTACCGAGTC AGTTTGGAAG CCTTAGGGTA CCCTGCAGGC AATTAACAGA 

2041     TAGTTTGCCG GTGATAATTC TCTTAACCTC CCACACTCCT TTGACATAAC GATTTATGTA 

2101     ACGAAACTGA AATTTGACCA GATATTGTTG TAAATAGAAA ATCTGGCTTG TAGGTGGCAA 

2161     AATCCCGTCT TTGTTCGTCG GTTCCCTCTG TGACTGCTCG TCGTCCCTTT GTGTTCGACT 

2221     GTCGTGTTTT GTTTTCCGTG CGTGCGCAAG TGAGATGCCC GTGTTCGAAT ACGGTAGTCG 

2281     CACGGACTTA AGGGATCCGC TAGCATAACT TCGTATAATG TATGCTATAC GAAGTTATCT 

2341     GAGGTGTCTC ACAAGTGCCG TGCAGTCCCG CCCCCACTTG CTTCTCTTTG TGTGTAGTGT 

2401     ACGTACATTA TCGAGACCGT TGTTCCCGCC CACCTCGATC CGGCTGAGGT GTCTCACAAG 

2461     TGCCGTGCAG TCCCGCCCCC ACTTGCTTCT CTTTGTGTGT AGTGTACGTA CATTATCGAG 

2521     ACCGTTGTTC CCGCCCACCT CGATCCGGCT GAGGTGTCTC ACAAGTGCCG TGCAGTCCCG 

2581     CCCCCACTTG CTTCTCTTTG TGTGTAGTGT ACGTACATTA TCGAGACCGT TGTTCCCGCC 

2641     CACCTCGATC CGGCTGAGGT GTCTCACAAG TGCCGTGCAG TCCCGCCCCC ACTTGCTTCT 

2701     CTTTGTGTGT AGTGTACGTA CATTATCGAG ACCGTTGTTC CCGCCCACCT CGATCCGGCA 



2761     CGGGCAAAAG TGCGTATATA TACAAGAGCG TTTGCCAGCC ACAGATTTTC ACTCCACACA 

2821     CCACATCACA CATACAACCA CACACATCCA CAATGGAACC CGAAACTAAG GAGCTCATGC 

2881     TCCGAATCGC TAAAGAAGCT CTGACCTTTG ACGACGTTCT CCTCGTTCCT GCTCACTCTA 

2941     CCGTTCTGCC CAATACTGCT GACCTCTCCA CCCAGCTGAC CAAAACTATT CGACTGAATA 

3001     TCCCTATGCT CTCCGCTGCT ATGGATACCG TTACCGAAGC CCGACTGGCT ATTGCTCTGG 

3061     CTCAGGAAGG CGGTATCGGC TTTATCCACA AAAACATGTC CATTGAACGA CAGGCTGAAG 

3121     AAGTTCGACG AGTGAAAAAA CACGAATCTG GTGTGGTGAC TGATCCCCAG ACTGTTCTGC 

3181     CTACCACCAC CCTGCGAGAA GTGAAAGAAC TGACCGAGCG AAACGGTTTT GCCGGCTATC 

3241     CCGTCGTTAC CGAAGAAAAC GAACTGGTGG GTATTATCAC CGGTCGAGAC GTGCGATTTG 

3301     TTACCGACCT GAACCAGCCC GTTTCCGTTT ACATGACCCC CAAAGAGCGA CTGGTCACCG 

3361     TGCGAGAAGG TGAAGCCCGA GAAGTGGTGC TGGCTAAAAT GCACGAAAAA CGAGTTGAAA 

3421     AAGCCCTGGT GGTTGATGAC GAGTTCCACC TGATCGGCAT GATCACCGTG AAAGACTTCC 

3481     AGAAAGCCGA ACGAAAACCC AACGCCTGTA AAGACGAGCA AGGCCGACTG CGAGTTGGTG 

3541     CTGCCGTTGG CGCTGGTGCC GGTAACGAAG AGCGAGTTGA CGCCCTGGTT GCCGCTGGCG 

3601     TTGACGTTCT GCTGATCGAC TCCTCCCACG GTCACTCTGA AGGTGTTCTG CAACGAATCC 

3661     GAGAAACCCG AGCTAAATAT CCCGATCTGC AAATTATCGG CGGCAACGTG GCTACTGCTG 

3721     CTGGTGCCCG AGCCCTGGCT GAAGCTGGTT GCTCCGCCGT TAAAGTCGGC ATTGGCCCTG 

3781     GCTCTATCTG TACTACTCGA ATCGTGACTG GCGTCGGTGT TCCCCAGATT ACCGCTGTTG 

3841     CTGACGCTGT TGAAGCCCTG GAAGGCACCG GTATTCCCGT TATCGCTGAT GGCGGTATTC 

3901     GATTCTCCGG CGACATCGCC AAAGCTATCG CCGCTGGCGC TTCCGCCGTG ATGGTTGGTT 

3961     CCATGCTGGC CGGTACTGAA GAATCTCCCG GTGAAATCGA ACTCTACCAG GGCCGATCTT 

4021     ACAAATCTTA CCGAGGTATG GGTTCCCTGG GTGCCATGTC CAAAGGTTCC TCTGACCGAT 

4081     ATTTCCAGTC CGATAACGCT GCCGACAAAC TGGTGCCCGA AGGTATCGAA GGTCGAGTTG 

4141     CCTATAAAGG ACGACTGAAA GAGATCATTC ACCAGCAGAT GGGCGGCCTG CGATCCTGTA 

4201     TGGGTCTGAC CGGCTGTGGT ACTATCGACG AACTGCGAAC TAAAGCCGAG TTTGTTCGAA 

4261     TCTCCGGTGC CGGCATTCAG GAATCCCACG TTCACGACGT GACCATTACT AAAGAGTCCC 

4321     CCAACTACCG ACTGGGCTCC TGACTCGAGT CATGTAATTA GTTATGTCAC GCTTACATTC 

4381     ACGCCCTCCC CCCACATCCG CTCTAACCGA AAAGGAAGGA GTTAGACAAC CTGAAGTCTA 

4441     GGTCCCTATT TATTTTTTTA TAGTTATGTT AGTATTAAGA ACGTTATTTA TATTTCAAAT 

4501     TTTTCTTTTT TTTCTGTACA GACGCGTGTA CGCATGTAAC ATTATACTGA AAACCTTGCT 

4561     TGAGAAGGTT TTGGGACGCT CGATAACTTC GTATAATGTA TGCTATACGA AGTTATGGCG 

4621     CCGGTGAAAT ACCACTACCC TTATCGTTTC TTTACTTATT TAGTAAGTGG AAGTGGTTTA 

4681     ACAACCATTT TCTAGCATTC CTTTCCAGGC TGAAGACATT GTCAGGTGGG GAGTTTGGCT 

4741     GGGGCGGCAC ATCTGTTAAA AGATAACGCA GATGTCCTAA GGGGGACTCA ATGAGAACAG 

4801     AAATCTCATG TAGAACAAAA GGGTAAAAGT CCCCTTGATT TTGATTTTCA GTGTGAATAC 

4861     AAACCATGAA AGTGTGGCCT ATCGATCCTT TAGTTGTTCG GAGTTTGAAC CTAGAGGTGC 

4921     CAGAAAAGTT ACCACAGGGA TAACTGGCTT GTGGCAGTCA AGCGTTCATA GCGACATTGC 

4981     TTTTTGATCC TTCGATGTCG GCTCTTCCTA TCATACCGAA GCAG 



 
  



 
Sequence 11: YALI0_D20482g overexpression cassette 
 

1-8: NotI 

     9-14: EcoRI 

     15-591: rDNA 

     592-597: Hind III 

     598-603: Sal I 

604-609: SpeI 

     610-1158: hp4d 

     1159-1164: NdeI 

     1164-1170: KpnI 

     1171-1887: YALI0_D20482g  

     1888-1893: Kpn I 

     1894-1899: Pst I 

     1900-2157: terminator 

     2158-2163: Afl II 

     2164-2169: Nhe I 

     2170-2175: BmtI 

     2176-2209: loxP 

     2210-2741: hp4d 

     2742-2747: SacI 

     2748-4214: guab 

     4215-4220: XhoI 

     4221-4453: terminator 

     4454-4487: loxP  

     4488-4493: Nar I 

     4494-4895: rDNA 

 
1        GCGGCCGCGA ATTCCAGATC TTGGTGGTAG TAGCAAATAT TCAAATGAGA ACTTTGAAGA 

61       CTGAAGTGGG GAAAGGTTCC GTGTGAACAG CAGTTGGACA CGGGTAAGTC GATCCTAAGG 



121      GGTGGCATAA CTGTCGCGTA CGGCCCGATA AGGGCCTTCT CCAAAAGGGA AGCCGGTTGA 

181      AATTCCGGCA CTTGGATGTG GATTCTCCAC GGCAACGTAA CTGAATGTGG GGACGGTGGC 

241      ACAAGTCTTG GAAGGAGTTA TCTTTTCTTT TTAACGGAGT CAACACCCTG GAATTAGTTT 

301      GTCTAGAGAT AGGGTATCGT TCCGGAAGAG GGGGGCAGCT TTGTCCCCTC CGATGCACTT 

361      GTGACGCCCC TTGAAAACCC GCAGGAAGGA ATAGTTTTCA CGCCAAGTCG TACTGATAAC 

421      CGCAGCAGGT CTCCAAGGTG AACAGCCTCT AGTTGATAGA ATAATGTAGA TAAGGGAAGT 

481      CGGCAAAATA GATCCGTAAC TTCGGGATAA GGATTGGCTC TGGGGGTTGG TGGATGGAAG 

541      CGTGGGAGAC CCCAAGGGAC TGGCGGCTGG GCAACTGGCA GCCGGACCCG CAAGCTTGTC 

601      GACACTAGTG CCGGACCCGC AAGCATCTGA GGTGTCTCAC AAGTGCCGTG CAGTCCCGCC 

661      CCCACTTGCT TCTCTTTGTG TGTAGTGTAC GTACATTATC GAGACCGTTG TTCCCGCCCA 

721      CCTCGATCCG GCTGAGGTGT CTCACAAGTG CCGTGCAGTC CCGCCCCCAC TTGCTTCTCT 

781      TTGTGTGTAG TGTACGTACA TTATCGAGAC CGTTGTTCCC GCCCACCTCG ATCCGGCTGA 

841      GGTGTCTCAC AAGTGCCGTG CAGTCCCGCC CCCACTTGCT TCTCTTTGTG TGTAGTGTAC 

901      GTACATTATC GAGACCGTTG TTCCCGCCCA CCTCGATCCG GCTGAGGTGT CTCACAAGTG 

961      CCGTGCAGTC CCGCCCCCAC TTGCTTCTCT TTGTGTGTAG TGTACGTACA TTATCGAGAC 

1021     CGTTGTTCCC GCCCACCTCG ATCCGGCACG GGCAAAAGTG CGTATATATA CAAGAGCGTT 

1081     TGCCAGCCAC AGATTTTCAC TCCACACACC ACATCACACA TACAACCACA CACATCCACA 

1141     ATGGAACCCG AAACTAAGCA TATGGGTACC ATGAACCAGA ATCTGACGGT GGCCATCAAC 

1201     CAAGGCCATC TTTCTAATCA GCGGTCACAG TCCGTGGTGG ACATGTCGCA CATTTCGACG 

1261     GCCCGAAAGC AGTCGAAATC CGGCACGTCC ACACCCCGAG GACTGCCGCG CACCATGTCC 

1321     ACGTCCAACA TCCCCCAGCA GCGCATCTCC AAGCCCAAGA CCAATGTCTC GTCAACCAAT 

1381     GTCAAGGCTG GCGCCAACAC AGTTACGGCC GACGACAAGC CTACGTCGTG CACAAACTGC 

1441     CACACGCAGA CCACGCCGCT GTGGCGACGT AACCCTGAGG GTGAGCCGTT GTGCAACGCC 

1501     TGCGGTCTGT TCCTCAAGCT CCACGGAGTT GTCCGGCCTC TGTCGCTCAA GACTGATGTG 

1561     ATCAAGAAGC GAAACCGAAC CAACGGAACC AATGCATCTT CGTCGGGGAC CGGTGGAGCC 

1621     AGCACAAACA CGCCTAGTCC GGACTCGGCC AAGGAGACCG CGTCCACAGC CACTCGCAAG 

1681     GGGGGATCCA GATCTCGTTC TCGGAAGAAG GAGGAGGCGA CCGTCAAGGG AGATACTGCG 

1741     CAGAGCACGC CAACCCAGCC GTCGACACAA GAATCGCCCG TGGGCATCGT CCCCAACAAG 

1801     ACGGATTCCG AGGAGCTTAA GATGTTTGGA GCTGCCAACG TCGAGGAGAG AGACGGACAG 

1861     TGGGAATGGC TGAGCATGGC TTTATAGGGT ACCCTGCAGG CAATTAACAG ATAGTTTGCC 

1921     GGTGATAATT CTCTTAACCT CCCACACTCC TTTGACATAA CGATTTATGT AACGAAACTG 

1981     AAATTTGACC AGATATTGTT GTAAATAGAA AATCTGGCTT GTAGGTGGCA AAATCCCGTC 

2041     TTTGTTCGTC GGTTCCCTCT GTGACTGCTC GTCGTCCCTT TGTGTTCGAC TGTCGTGTTT 

2101     TGTTTTCCGT GCGTGCGCAA GTGAGATGCC CGTGTTCGAA TACGGTAGTC GCACGGACTT 

2161     AAGGGATCCG CTAGCATAAC TTCGTATAAT GTATGCTATA CGAAGTTATC TGAGGTGTCT 

2221     CACAAGTGCC GTGCAGTCCC GCCCCCACTT GCTTCTCTTT GTGTGTAGTG TACGTACATT 

2281     ATCGAGACCG TTGTTCCCGC CCACCTCGAT CCGGCTGAGG TGTCTCACAA GTGCCGTGCA 

2341     GTCCCGCCCC CACTTGCTTC TCTTTGTGTG TAGTGTACGT ACATTATCGA GACCGTTGTT 

2401     CCCGCCCACC TCGATCCGGC TGAGGTGTCT CACAAGTGCC GTGCAGTCCC GCCCCCACTT 

2461     GCTTCTCTTT GTGTGTAGTG TACGTACATT ATCGAGACCG TTGTTCCCGC CCACCTCGAT 

2521     CCGGCTGAGG TGTCTCACAA GTGCCGTGCA GTCCCGCCCC CACTTGCTTC TCTTTGTGTG 

2581     TAGTGTACGT ACATTATCGA GACCGTTGTT CCCGCCCACC TCGATCCGGC ACGGGCAAAA 

2641     GTGCGTATAT ATACAAGAGC GTTTGCCAGC CACAGATTTT CACTCCACAC ACCACATCAC 

2701     ACATACAACC ACACACATCC ACAATGGAAC CCGAAACTAA GGAGCTCATG CTCCGAATCG 



2761     CTAAAGAAGC TCTGACCTTT GACGACGTTC TCCTCGTTCC TGCTCACTCT ACCGTTCTGC 

2821     CCAATACTGC TGACCTCTCC ACCCAGCTGA CCAAAACTAT TCGACTGAAT ATCCCTATGC 

2881     TCTCCGCTGC TATGGATACC GTTACCGAAG CCCGACTGGC TATTGCTCTG GCTCAGGAAG 

2941     GCGGTATCGG CTTTATCCAC AAAAACATGT CCATTGAACG ACAGGCTGAA GAAGTTCGAC 

3001     GAGTGAAAAA ACACGAATCT GGTGTGGTGA CTGATCCCCA GACTGTTCTG CCTACCACCA 

3061     CCCTGCGAGA AGTGAAAGAA CTGACCGAGC GAAACGGTTT TGCCGGCTAT CCCGTCGTTA 

3121     CCGAAGAAAA CGAACTGGTG GGTATTATCA CCGGTCGAGA CGTGCGATTT GTTACCGACC 

3181     TGAACCAGCC CGTTTCCGTT TACATGACCC CCAAAGAGCG ACTGGTCACC GTGCGAGAAG 

3241     GTGAAGCCCG AGAAGTGGTG CTGGCTAAAA TGCACGAAAA ACGAGTTGAA AAAGCCCTGG 

3301     TGGTTGATGA CGAGTTCCAC CTGATCGGCA TGATCACCGT GAAAGACTTC CAGAAAGCCG 

3361     AACGAAAACC CAACGCCTGT AAAGACGAGC AAGGCCGACT GCGAGTTGGT GCTGCCGTTG 

3421     GCGCTGGTGC CGGTAACGAA GAGCGAGTTG ACGCCCTGGT TGCCGCTGGC GTTGACGTTC 

3481     TGCTGATCGA CTCCTCCCAC GGTCACTCTG AAGGTGTTCT GCAACGAATC CGAGAAACCC 

3541     GAGCTAAATA TCCCGATCTG CAAATTATCG GCGGCAACGT GGCTACTGCT GCTGGTGCCC 

3601     GAGCCCTGGC TGAAGCTGGT TGCTCCGCCG TTAAAGTCGG CATTGGCCCT GGCTCTATCT 

3661     GTACTACTCG AATCGTGACT GGCGTCGGTG TTCCCCAGAT TACCGCTGTT GCTGACGCTG 

3721     TTGAAGCCCT GGAAGGCACC GGTATTCCCG TTATCGCTGA TGGCGGTATT CGATTCTCCG 

3781     GCGACATCGC CAAAGCTATC GCCGCTGGCG CTTCCGCCGT GATGGTTGGT TCCATGCTGG 

3841     CCGGTACTGA AGAATCTCCC GGTGAAATCG AACTCTACCA GGGCCGATCT TACAAATCTT 

3901     ACCGAGGTAT GGGTTCCCTG GGTGCCATGT CCAAAGGTTC CTCTGACCGA TATTTCCAGT 

3961     CCGATAACGC TGCCGACAAA CTGGTGCCCG AAGGTATCGA AGGTCGAGTT GCCTATAAAG 

4021     GACGACTGAA AGAGATCATT CACCAGCAGA TGGGCGGCCT GCGATCCTGT ATGGGTCTGA 

4081     CCGGCTGTGG TACTATCGAC GAACTGCGAA CTAAAGCCGA GTTTGTTCGA ATCTCCGGTG 

4141     CCGGCATTCA GGAATCCCAC GTTCACGACG TGACCATTAC TAAAGAGTCC CCCAACTACC 

4201     GACTGGGCTC CTGACTCGAG TCATGTAATT AGTTATGTCA CGCTTACATT CACGCCCTCC 

4261     CCCCACATCC GCTCTAACCG AAAAGGAAGG AGTTAGACAA CCTGAAGTCT AGGTCCCTAT 

4321     TTATTTTTTT ATAGTTATGT TAGTATTAAG AACGTTATTT ATATTTCAAA TTTTTCTTTT 

4381     TTTTCTGTAC AGACGCGTGT ACGCATGTAA CATTATACTG AAAACCTTGC TTGAGAAGGT 

4441     TTTGGGACGC TCGATAACTT CGTATAATGT ATGCTATACG AAGTTATGGC GCCGGTGAAA 

4501     TACCACTACC CTTATCGTTT CTTTACTTAT TTAGTAAGTG GAAGTGGTTT AACAACCATT 

4561     TTCTAGCATT CCTTTCCAGG CTGAAGACAT TGTCAGGTGG GGAGTTTGGC TGGGGCGGCA 

4621     CATCTGTTAA AAGATAACGC AGATGTCCTA AGGGGGACTC AATGAGAACA GAAATCTCAT 

4681     GTAGAACAAA AGGGTAAAAG TCCCCTTGAT TTTGATTTTC AGTGTGAATA CAAACCATGA 

4741     AAGTGTGGCC TATCGATCCT TTAGTTGTTC GGAGTTTGAA CCTAGAGGTG CCAGAAAAGT 

4801     TACCACAGGG ATAACTGGCT TGTGGCAGTC AAGCGTTCAT AGCGACATTG CTTTTTGATC 

4861     CTTCGATGTC GGCTCTTCCT ATCATACCGA AGCAG 



   



Table S1. Strains, gene cassettes, and primers used in this study. 

Strains/plasmids/primers Properties (5′→3′) Source 

DH5α F-, endA1, hsdR17, recA1, supE44, thi-1, ϕ80lacZΔM15 Purchasing from 

Promega Crop. 

(Madison, WI) 

Y. lipolytica CGMCC7326 Suc2-, Lac-, Mal- Cheng et al., 

2018 [1] 

HRC Adaptive evolution in laboratory from CGMCC7326 This study 

HRC1 Overexpression of YALI0_B21582g in CGMCC7326 This study 

HRC2 Overexpression of YALI0_C13750g in CGMCC7326 This study 

HRC3 Overexpression of YALI0_B10626gin CGMCC7326 This study 

Primers Sequences (5′→3′)  

P (B21582)-F GAACCCGAAACTAAGCATATGGGTACCATGGACCTCGAATTGGAAAT 

P (B21582)-R CTATCTGTTAATTGCCTGCAGGGTACCCTAGTCCCGAGGATGCGTACG 

P (B21582)-VF CAGCAGATCCACATGCTGCAGCAG 

P (B21582)-VR CGTGCGACTACCGTATTCGAACAC 

P (C13750)-F GAACCCGAAACTAAGCATATGGGTACCATGACCACCTACGATCTCA  

P (C13750)-R CTATCTGTTAATTGCCTGCAGGGTACCTTAACATCGCCGCTTCTGTC  

P (C13750)-VF CGTTTGTTGGCATGAAGCTCAACTT  

P (C13750)-VR CGTGCGACTACCGTATTCGAACAC  

P (B10626)-F GAACCCGAAACTAAGCATATGGGTACCATGAAGCTATCATCAATTGCC  

P (B10626)-R CTATCTGTTAATTGCCTGCAGGGTACCCTACGATAAAGCAACGAGAGC  

P (B10626)-VF GATCTGTACGCTCCAGCTTAC  

P (B10626)-VR CGTGCGACTACCGTATTCGAA  

P (B20768)-F GAACCCGAAACTAAGCATATGGGTACCATGAAGTTCAGCGGTCTCGTT  

P (B20768)-R CTATCTGTTAATTGCCTGCAGGGTACCCTAGAAGAAGAAGGCCAAGAA  

P (B20768)-VF CTGCTAAGAAGAAGCACAGATGTC  

P (B20768)-VR CGTGCGACTACCGTATTCGAACAC  

P (D07898)-F GAACCCGAAACTAAGCATATGGGTACCATGCTTCTTTCTAATATTTTC  

P (D07898)-R CTATCTGTTAATTGCCTGCAGGGTACCTTAGTCGTCCTTGTGGTGCTT  

P (D07898)-VF ATGCTTCTTTCTAATATTTTCACC  

P (D07898)-VR CGTGCGACTACCGTATTCGAACA  

P (B19866)-F GAACCCGAAACTAAGCATATGGGTACCATGACTTCTTCTACTACCAAC  

P (B19866)-R CTATCTGTTAATTGCCTGCAGGGTACCCTAGTGGTGACTCCACTCACT  

P (B19866)-VF AAGGCCAAAAAGCTCGGCTTTG  

P (B19866)-VR CGTGCGACTACCGTATTCGAACA  

P (F26543)-F GAACCCGAAACTAAGCATATGGGTACCATGTGTGGGGAACTCGTGTGT  

P (F26543)-R CTATCTGTTAATTGCCTGCAGGGTACCCTAAGGCTTCCAAACTGACTC  

P (F26543)-VF ACGTTCAGACCAACCAGAGAGCTG  

P (F26543)-VR CGTGCGACTACCGTATTCGAACAC  

P (D20482)-F GAACCCGAAACTAAGCATATGGGTACCATGAACCAGAATCTGACGGTG  



 

   

P (D20482)-R CTATCTGTTAATTGCCTGCAGGGTACCCTATAAAGCCATGCTCAGCCA  

P (D20482)-VF CTGAGGGTGAGCCGTTGTGCAACG  

P (D20482)-VR CGTGCGACTACCGTATTCGAACAC  

P (C04279)-F GAACCCGAAACTAAGCATATGGGTACCATGATCTTTAGCAACATTCTC  

P (C04279)-R CTATCTGTTAATTGCCTGCAGGGTACCCTAAGGCTTGAAGGGGACGGC  

P (C04279)-VF TAAGGGACGAACCTACGATGTCA  

P (C04279)-VR CGTGCGACTACCGTATTCGAACAC  

P (F01452)-F GAACCCGAAACTAAGCATATGGGTACCATGAACCAGAACATGCAACGG  

P (F01452)-R CTATCTGTTAATTGCCTGCAGGGTACCCTACCACGCTCCAACCATGCT  

P (F01452)-VF GGGGTATTCCCGAGGACGAGGTGC  

P (F01452)-VR CGTGCGACTACCGTATTCGAACAC  



 
Table S2 Ten selected genes which are overexpressed in Y. lipolytica CGMCC7326 

gene A B C D E 
 

XP501434(yapsin 1/2) YALI0_C04279g 1.38 ±0.05 6.29 ±0.23 23.40 ±0.24 1.00 1.25 ±0.06 

 
XP504861(chitinase) YALI0_F01452g 5.48 ±0.22 17.31 ±1.07 18.11 ±0.81 1.00 1.52 ±0.13 

 
XP501114(structural maintenance of chromosome) YALI0_B19866g 3.51 ±0.11 5.80 ±0.24 42.46 ±1.57 1.00 0.61 ±0.03 

 
XP501151(acid phosphatase type 7) YALI0_B20768g 6.28 ±0.17 15.83 ±0.69 36.09 ±1.82 1.00 2.02 ±0.09 

 
XP503074(GATA-binding protein 5) YALI0_D20482g 0.41 ±0.02 30.77 ±1.60 32.68 ±1.39 1.00 2.66 ±0.14 

 
XP502553(mucin-3/17; K10955//mucin-2; K01216) YALI0_D07898g 1.54 ±0.07 19.84 ±0.81 29.78 ±0.93 1.00 2.20 ±0.16 

 
XP505912(ribonuclease HI) YALI0_F26543g 5.04 ±0.14 50.86 ±1.02 16.26 ±0.60 1.00 0.68 ±0.01 

 
XP500729(flocculation protein FLO11+ko04011//MAPK signaling pathway - 

yeast) YALI0_B10626g 
3.63 ±0.04 3.78 ±0.12 19.83 ±0.43 1.00 1.13 ±0.04 

 
XP501188（Msn2 like protein）YALI0_B21582g 0.28 ±0.01 2.24 ±0.11 16.55 ±0.72 1.00 1.65 ±0.09 

 
XP501804(transcription factor STE12) YALI0_C13750g 3.86 ±0.09 5.12 ±0.29 5.02 ±0.31 1.00 1.42 ±0.09 

Relative expression level of 10 genes  
 

  



Table S3 relative expression level of 22 genes 
gene A B C D E 

 
1. XP502012(heat shock protein 90kDa beta+ko04141) YALI0_C19404g 

 
3.03 ±0.17 

 
3.35 ±0.16 

 
3.08 ±0.25 1.00 1.42 ±0.06 

 
2. XP501399(HSP20 family protein+ko04141) YALI0_C03465g 1.47 ±0.10 2.84 ±0.04 2.49 ±0.13 1.00 0.44 ±0.02 

 
3.XP504554（heat shock 70kDa protein ）YALI0_E29491g 2.39 ±0.04 3.96 ±0.06 6.84 ±0.28 1.00 1.13 ±0.05 

 
4. XP503922（heat shock transcription factor）YALI0_E13948g 0.90 ±0.05 2.38 ±0.04 1.88 ±0.06 1.00 1.76 ±0.08 

 
*5. XP505273（hsp70-interacting protein+ko04141）YALI0_F11121g 1.99 ±0.04 1.64 ±0.06 1.41 ±0.06 1.00 0.88 ±0.02 

 
*6. XP504564(proton-dependent transporter) YALI0_E29711g 2.12 ±0.02 2.43 ±0.04 8.56 ±0.23 1.00 1.21 ±0.06 

*7. XP500382(MFS transporter, SP family, sugar:H+ 
symporter+ko04113//Meiosis -) YALI0_B01342g 3.42 ±0.06 4.17 ±0.14 5.67 ±0.46 1.00 0.83 ±0.05 

 
*8. XP502309(solute carrier family 66 (lysosomal lysine-arginine 

transporter)) YALI0_D02046g 
3.05 ±0.05 7.33 ±0.23 5.29 ±0.06 1.00 1.86 ±0.09 

 
9. XP_504809 agglutinin (YALI0_F00220g) 0.31 ±0.01 2.74 ±0.11 4.35 ±0.17 1.00 1.09 ±0.05 

 
10. XP501434(yapsin 1/2) YALI0_C04279g 1.38 ±0.05 6.29 ±0.23 23.40 ±0.24 1.00 1.25 ±0.06 

 
11. XP504861(chitinase) YALI0_F01452g 5.48 ±0.22 17.31 ±1.07 18.11 ±0.81 1.00 1.52 ±0.13 

 
12. XP501114(structural maintenance of chromosome) YALI0_B19866g 3.51 ±0.11 5.80 ±0.24 42.46 ±1.57 1.00 0.61 ±0.03 

 
13. XP501151(acid phosphatase type 7) YALI0_B20768g 6.28 ±0.17 15.83 ±0.69 36.09 ±1.82 1.00 2.02 ±0.09 

 
14. XP503074(GATA-binding protein 5) YALI0_D20482g 0.41 ±0.02 30.77 ±1.60 32.68 ±1.39 1.00 2.66 ±0.14 

 
15. XP502553(mucin-3/17; K10955//mucin-2; K01216) YALI0_D07898g 1.54 ±0.07 19.84 ±0.81 29.78 ±0.93 1.00 2.20 ±0.16 

 
16. XP505912(ribonuclease HI) YALI0_F26543g 5.04 ±0.14 50.86 ±1.02 16.26 ±0.60 1.00 0.68 ±0.01 

 
17. XP506120(glucose transport transcription regulator RGT1) 

YALI0_F32065g 
4.52 ±0.04 11.65 ±0.55 5.17 ±0.23 1.00 2.16 ±0.08 

 
18. XP499684(phosphatidylinositol phospholipase C) YALI0_A02288g 3.42 ±0.18 4.71 ±0.24 5.61 ±0.32 1.00 1.52 ±0.11 

 
19. XP500595(glycerol 2-dehydrogenase)) YALI0_B07117g 1.33 ±0.07 12.97 ±0.71 12.63 ±1.13 1.00 2.25 ±0.14 

 
20.XP500729(flocculation protein FLO11+ko04011//MAPK signaling 

pathway - yeast) YALI0_B10626g 
3.63 ±0.04 3.78 ±0.12 19.83 ±0.43 1.00 1.13 ±0.04 

 
21. XP501188（Msn2 like protein）YALI0_B21582g 0.28 ±0.01 2.24 ±0.11 16.55 ±0.72 1.00 1.65 ±0.09 

 
22. XP501804(transcription factor STE12) YALI0_C13750g 3.86 ±0.09 5.12 ±0.29 5.02 ±0.31 1.00 1.42 0.09 

* Membrane proteins 
Relative expression level of 22 genes 

  



Table S4 13 genes were significant upregulated in HRC strains at 30℃ compared with 
the Y. lipolytica CGMCC7326 

gene A D 
 

XP502012(heat shock protein 90kDa beta+ko04141) YALI0_C19404g 
 

3.03 ±0.17 1.00 

 
XP504554（heat shock 70kDa protein ）YALI0_E29491g 2.39 ±0.04 1.00 

 
XP504564(proton-dependent transporter) YALI0_E29711g 2.12 ±0.02 1.00 

XP500382(MFS transporter, SP family, sugar:H+ symporter+ko04113//Meiosis -) YALI0_B01342g 3.42 ±0.06 1.00 

 
*XP502309(solute carrier family 66 (lysosomal lysine-arginine transporter)) YALI0_D02046g 3.05 ±0.05 1.00 

 
XP504861(chitinase) YALI0_F01452g 5.48 ±0.22 1.00 

 
XP501114(structural maintenance of chromosome) YALI0_B19866g 3.51 ±0.11 1.00 

 
XP501151(acid phosphatase type 7) YALI0_B20768g 6.28 ±0.17 1.00 

 
XP505912(ribonuclease HI) YALI0_F26543g 5.04 ±0.14 1.00 

 
XP506120(glucose transport transcription regulator RGT1) YALI0_F32065g 4.52 ±0.04 1.00 

 
XP499684(phosphatidylinositol phospholipase C) YALI0_A02288g 3.42 ±0.18 1.00 

 
XP500729(flocculation protein FLO11+ko04011//MAPK signaling pathway - yeast) YALI0_B10626g 3.63 ±0.04 1.00 

 
XP501804(transcription factor STE12) YALI0_C13750g 3.86 ±0.09 1.00 

* Membrane proteins 
Relative expression level of 13 genes 
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