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SUPPLEMENTARY FIGURES 
CONSTRUCT  linear DNA ADH6 
DEFINITION  ADH6 
LENGTH         4200 
FEATURES             Location/Qualifiers 
     misc_feature    1..640 
                     /region="upstream homologous region of the ADH6 locus" 
     misc_feature    641..843 
                     /region="UAS_TEF1" 
                     /product="upstream activating sequence of the TEF1 gene" 
     misc_feature    844..1052 
                     /region="TEF1 promoter" 
     CDS             1053..1769 
                     /gene="yECFP fluorescent protein" 
     misc_feature    1770..2020 
                     /region="CYC1 terminator" 
     misc_feature    2051..2084 
                     /region="loxP recombination site" 
     misc_feature    2085..2482 
                     /region="TEF1 promoter" 
     CDS             2483..3136 
                     /gene="HIS5 auxotrophic selection marker" 
                     /product="imidazoleglycerol-phosphate dehydratase" 
     misc_feature    3137..3398 
                     /region="TEF1 terminator" 
     misc_feature    3399..3432 
                     /region="loxP recombination site" 
     misc_feature    3573..4200 
                     /region="downstream homologous region of the ADH6 locus" 
ORIGIN       
        1 gtagcgatcg accttagaac ttttatttag tttgtacata tacctcacct gagttttgct 
       61 tttttctctg ggagcctaaa ccatttaaaa tgatatataa tagataataa atccaggata 
      121 aaatgtggct aattgatctt ttttcatttt caacttggta atgacgtact ggatactttc 
      181 gacgctcttt tttagtcccc gatccccgtc ttccaggacc ttgacgtgga attccgatca 
      241 cagccactct cgtcacggct ccgttaaaat gaatggtttt ccgttacatt tactggtctt 
      301 tttatctttt tacagtaaat gggtgatata ctgtgacaca atttgtgtct ctactgtgtg 
      361 aacttccatt gctgactaaa gattccccgc tccgcttata tgtccggtcc gtccttgacc 
      421 gaagatcaca ttgccaattt ttcacatctg gaagcgatac gacaatatag gagaaaaaga 
      481 aaagtgaaag gcaaaaaagc accaacagtt ctcgaggtga agtgccgtca atcttctgta 
      541 taaattcggc caattcaatc taatttaata gatttgcgac agactttcac atccacattc 
      601 gaggaagaaa ttcaacacaa caacaagaaa agccaaaatc atagcttcaa aatgtttcta 
      661 ctcctttttt actcttccag attttctcgg actccgcgca tcgccgtacc acttcaaaac 
      721 acccaagcac agcatactaa atttcccctc tttcttcctc tagggtgtcg ttaattaccc 
      781 gtactaaagg tttggaaaag aaaaaagaga ccgcctcgtt tctttttctt cgtcgaaaaa 
      841 ggcaataaaa atttttatca cgtttctttt tcttgaaaat tttttttttt gatttttttc 
      901 tctttcgatg acctcccatt gatatttaag ttaataaacg gtcttcaatt tctcaagttt 
      961 cagtttcatt tttcttgttc tattacaact ttttttactt cttgctcatt agaaagaaag 
     1021 catagcaatc taatctaagt tttaattaca aaatgtctaa aggtgaagaa ttattcactg 
     1081 gtgttgtccc aattttggtt gaattagatg gtgatgttaa tggtcacaaa ttttctgtct 
     1141 ccggtgaagg tgaaggtgat gctacttacg gtaaattgac cttaaaattt atttgtacta 
     1201 ctggtaaatt gccagttcca tggccaacct tagtcactac tttaacttgg ggtgttcaat 
     1261 gtttttctag atacccagat catatgaaac aacatgactt tttcaagtct gccatgccag 
     1321 aaggttatgt tcaagaaaga actatttttt tcaaagatga cggtaactac aagaccagag 
     1381 ctgaagtcaa gtttgaaggt gataccttag ttaatagaat cgaattaaaa ggtattgatt 
     1441 ttaaagaaga tggtaacatt ttaggtcaca aattggaata catttataac tctcacaatg 
     1501 tttacatcac tgctgacaaa caaaagaatg gtatcaaagc taacttcaaa attagacaca 
     1561 acattgaaga tggttctgtt caattagctg accattatca acaaaatact ccaattggtg 
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     1621 atggtccagt cttgttacca gacaaccatt acttatccac tcaatctgcc ttatccaaag 
     1681 atccaaacga aaagagagac cacatggtct tgttagaatt tgttactgct gctggtatta 
     1741 cccatggtat ggatgaattg tacaaataaa tcatgtaatt agttatgtca cgcttacatt 
     1801 cacgccctcc tcccacatcc gctctaaccg aaaaggaagg agttagacaa cctgaagtct 
     1861 aggtccctat ttattttttt taatagttat gttagtatta agaacgttat ttatatttca 
     1921 aatttttctt ttttttctgt acaaacgcgt gtacgcatgt aacattatac tgaaaacctt 
     1981 gcttgagaag gttttgggac gctcgaaggc tttaatttgc ttcgtacgct gcaggtcgac 
     2041 aacccttaat ataacttcgt ataatgtatg ctatacgaag ttattaggtc tagagatctg 
     2101 tttagcttgc ctcgtccccg ccgggtcacc cggccagcga catggaggcc cagaataccc 
     2161 tccttgacag tcttgacgtg cgcagctcag gggcatgatg tgactgtcgc ccgtacattt 
     2221 agcccataca tccccatgta taatcatttg catccataca ttttgatggc cgcacggcgc 
     2281 gaagcaaaaa ttacggctcc tcgctgcaga cctgcgagca gggaaacgct cccctcacag 
     2341 acgcgttgaa ttgtccccac gccgcgcccc tgtagagaaa tataaaaggt taggatttgc 
     2401 cactgaggtt cttctttcat atacttcctt ttaaaatctt gctaggatac agttctcaca 
     2461 tcacatccga acataaacaa ccatgggtag gagggctttt gtagaaagaa atacgaacga 
     2521 aacgaaaatc agcgttgcca tcgctttgga caaagctccc ttacctgaag agtcgaattt 
     2581 tattgatgaa cttataactt ccaagcatgc aaaccaaaag ggagaacaag taatccaagt 
     2641 agacacggga attggattct tggatcacat gtatcatgca ctggctaaac atgcaggctg 
     2701 gagcttacga ctttactcaa gaggtgattt aatcatcgat gatcatcaca ctgcagaaga 
     2761 tactgctatt gcacttggta ttgcattcaa gcaggctatg ggtaactttg ccggcgttaa 
     2821 aagatttgga catgcttatt gtccacttga cgaagctctt tctagaagcg tagttgactt 
     2881 gtcgggacgg ccctatgctg ttatcgattt gggattaaag cgtgaaaagg ttggggaatt 
     2941 gtcctgtgaa atgatccctc acttactata ttccttttcg gtagcagctg gaattacttt 
     3001 gcatgttacc tgcttatatg gtagtaatga ccatcatcgt gctgaaagcg cttttaaatc 
     3061 tctggctgtt gccatgcgcg cggctactag tcttactgga agttctgaag tcccaagcac 
     3121 gaagggagtg ttgtaaagag tactgacaat aaaaagattc ttgttttcaa gaacttgtca 
     3181 tttgtatagt ttttttatat tgtagttgtt ctattttaat caaatgttag cgtgatttat 
     3241 attttttttc gcctcgacat catctgccca gatgcgaagt taagtgcgca gaaagtaata 
     3301 tcatgcgtca atcgtatgtg aatgctggtc gctatactgc tgtcgattcg atactaacgc 
     3361 cgccatccag tttaaacgag ctctcgagaa cccttaatat aacttcgtat aatgtatgct 
     3421 atacgaagtt attaggtgat atcagatcca ctagtggcct atgcggccgc ggatctgccg 
     3481 gtctccctat agtgagtcgt attaatttcg ataagccagg ttaacctgca ttaatgaatc 
     3541 ggccaacgcg cggggagagg cggtttgcgt atgttgtcaa gctcttgata aatgtagctc 
     3601 ctttcttttt aactgctcca tgttttgggt ctgtatatag gagtgctgtt ttaatcgata 
     3661 taggttacat ttgaaacttt tttttatgat tataaggtac tatttaaata tttacaactc 
     3721 gtacagttct cttttgtttt ttctcttttt ctccttgcta agcaccttta aggtgaaaag 
     3781 aaacacatat caatacacta acaaaaaagg tgcacgttca tagggtatcg gacaataact 
     3841 atattactaa gctaccaaag caatagcgcc aataacaaaa gctttcatgt taatgttcag 
     3901 ggatgcaccg gtattttctt ttgccgtgct gacagtatat gttgtgcttt gtttagcgga 
     3961 tgaggatgtt ccatgaatcg ctgccgtagg tttggtggta gatctgttta ccttttcagt 
     4021 ggatgaactt agttgtgatg ttaatagcga cttttggctc gagacaatta tcgtttcaag 
     4081 ggtagtttca cccctcccga tcggactttc agttgaagat ttcgcaacag ttgatgtgtt 
     4141 tttcgcttta gtggttgata ctccttctga atttttagtt gacttgcttt ttgctccctc 
// 

Supplementary Figure S1 Annotated Genbank file of the integration cassette for the genomic modification of 
baker’s yeast at the ADH6 locus. Similar integration cassettes for other genomic locations were made, for which the 
homologous regions of ADH6 were replaced by the once of the corresponding integration locus (sequence given in 
Supplementary Table S2). The selection marker present between the LoxP sites for the integration at other genomic 
locations, was LEU2 instead of HIS5.  
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Supplementary Figure S2. Correlation between the optical density (OD) at wavelength 600 nm and the colony 
forming units (CFU) of the wild-type yeast used in this study. As for some samples the OD was above 1.0, an 
exponential standard curve was established according to the spectrophotometer’s specifics. 
 

 

 

 

 

 

 

 



6 
 

 

Supplementary Figure S3. Cumulative yECFP output profiles of the first sequential batch experiment. (a) Profile 

for each strain examined. The error bars represent the standard deviation. (b) Cumulative yECFP output for strains 

L3_A_P_Y1 and L3_A_P_Y2 with their estimated maximal production capacity (dotted colour lines). The difference 

of output between these maximal production capacities and their respective actual output indicates potential 

product loss (PPL). The black dotted lines represent the GST points on which the maximal production capacity is 

calculated. 
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SUPPLEMENTARY TABLES 
Supplementary Table S1. Homologous regions for genomic integration used in this study.  

Genomic locus Sequence 

ADH6 Upstream 
GTAGCGATCGACCTTAGAACTTTTATTTAGTTTGTACATATACCTCACCTGAGTTTT 

GCTTTTTTCTCTGGGAGCCTAAACCATTTAAAATGATATATAATAGATAATAAATCCAGG 

ATAAAATGTGGCTAATTGATCTTTTTTCATTTTCAACTTGGTAATGACGTACTGGATACT 

TTCGACGCTCTTTTTTAGTCCCCGATCCCCGTCTTCCAGGACCTTGACGTGGAATTCCGA 

TCACAGCCACTCTCGTCACGGCTCCGTTAAAATGAATGGTTTTCCGTTACATTTACTGGT 

CTTTTTATCTTTTTACAGTAAATGGGTGATATACTGTGACACAATTTGTGTCTCTACTGT 

GTGAACTTCCATTGCTGACTAAAGATTCCCCGCTCCGCTTATATGTCCGGTCCGTCCTTG 

ACCGAAGATCACATTGCCAATTTTTCACATCTGGAAGCGATACGACAATATAGGAGAAAA 

AGAAAAGTGAAAGGCAAAAAAGCACCAACAGTTCTCGAGGTGAAGTGCCGTCAATCTTCT 

GTATAAATTCGGCCAATTCAATCTAATTTAATAGATTTGCGACAGACTTTCACATCCACA 

TTCGAGGAAGAAATTCAACACAACAACAAGAAAAGCCAAAATC 

Downstream 
GTTGTCAAGCTCTTGATAAATGTAGCTCCTTTCTTTTTAACTGCTCCATGTTTTGGGTCT 

GTATATAGGAGTGCTGTTTTAATCGATATAGGTTACATTTGAAACTTTTTTTTATGATTA 

TAAGGTACTATTTAAATATTTACAACTCGTACAGTTCTCTTTTGTTTTTTCTCTTTTTCT 

CCTTGCTAAGCACCTTTAAGGTGAAAAGAAACACATATCAATACACTAACAAAAAAGGTG 

CACGTTCATAGGGTATCGGACAATAACTATATTACTAAGCTACCAAAGCAATAGCGCCAA 

TAACAAAAGCTTTCATGTTAATGTTCAGGGATGCACCGGTATTTTCTTTTGCCGTGCTGA 

CAGTATATGTTGTGCTTTGTTTAGCGGATGAGGATGTTCCATGAATCGCTGCCGTAGGTT 

TGGTGGTAGATCTGTTTACCTTTTCAGTGGATGAACTTAGTTGTGATGTTAATAGCGACT 

TTTGGCTCGAGACAATTATCGTTTCAAGGGTAGTTTCACCCCTCCCGATCGGACTTTCAG 

TTGAAGATTTCGCAACAGTTGATGTGTTTTTCGCTTTAGTGGTTGATACTCCTTCTGAAT 

TTTTAGTTGACTTGCTTTTTGCTCCCTC 

YGLCτ3 Upstream 
GTATGCGGTGTTCCTCTGTCCATTAAAAGCAAGTGTCCTTTTCTTTAGAGTCTCGGATTA 

TACTATCTTGGAAGTGAGTTTTTAAAGAACCAGAATGGCAGGACACTGGAATACAGATTG 

GCTTTATATCGTTACTGCCGAGGGAAGACTCTCATAATATCTAAATTTTCTGTTCCGATT 

CTCTTACTTGCAAATATTTTACACTCTGTCAGGAATAATCAGTAATTGCCTCATTGAATT 

ATCTTAGGTAGTTCTCTTTCAACTGCTATTGTATTTCAATCTTGGGGACTACAAAACGTT 

GTAGCAATTGTTGACGATGGTTCCTACCTGAAATATGGCCTTAAGAATTTACCGCGAGCA 

ACGGGAGGGATAATGTCCAACACGGCTTTTTATTATTATTATTTTCCGAACCTATAAATC 

CATCAGTATTCCTTTCAAGAGTTTTTCCGTCTCTGGCTGAAGGCTCATTTCCATGATGGG 

GTCACAATTATTATCGCACACAATTTTGGTGGCGTTGAAATTGATGCCGGAATTTGCCCC 

AGTGCTATAGGTGTTTTACTTAACACATAATTTCTGAACCCATAATAAATGACACGTAAA 
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TTTCCCCTTTTTATTTAGTGGAACTGAACCTGTTTTGCCATTAAGAAGCAAATACCTTCC 

TGTTGCTTGATTTGCCCTGTTTGTCTTATGTGTTGAAGAGAAATTAGAATATTATGTGGC 

GTATCAATGCCAAAGTATT 

Downstream 
AAAGAGCTTAGCTGTCTTAGTTAGCTTCGCTTTTTATCATAACTACACCTCCTTTAGGTA 

AAAGAGAAGTACCTCTAACTTACACTATTTCTTTCGTGGAAAGAAGCTGCACTAAAACAG 

GTTTTAAAACAGACCGATTTATTTACCATAGGATACCTACATATTTTTGTCCCCTCTACA 

TATCGTATCGCCGAGCATTCATAGAAGTTGAACTACATCCTTATTTCAATTATGTGCAGT 

ACGAATGCATTCTTTTTGCCAGGAGACAAACCACAAATTTACATAACTGCAAATCGTACT 

GTTTTGTGGGCATTTGGGTTCACATCAAGCAAGACGTACTCTCTTATTAGAGGCATAGAA 

CGAACGCTTTTACAATTCATTTTCAATTCCTCTTCTGTTTCTCGACCTCGTTCTATGACA 

ACTCGCAACAAAAAAAATGATTTCTTCCTTCTCTTGGTCGGGTTTGGAAAGTTGTGCGAG 

AAGGCGAAATTTCGGAAAAAATGCCATCTCCTAGAATCGAACCAGGGTTTCATCGGCCAC 

AACGATGTGTACTAACCACTATACTAAGATGGCTAATTTCTTTATGAACTTTGTTGTATC 

TCAAAATGAGATATGTCAGTATGACAATACGTCATCCTAAACGTTCATAAAACACATATG 

AAACAACCTTATAACAAAACGAACAACATGAGATAAAACCCGTCCTTCCCTAGCTGAACT 

ACCAAAAGTATAAATGCCTGAACAATTAGTTTAGATCCGAGATTCCGC 

YIRCΔ6 Upstream 
GACTCTGTGCCTGACACAATCGTCCCAGAACAGTTTATACCCCCACGTATTTTCCTCCGC 

AGTTTCTAGCCGGTTAAGCACGTTGATATTGTTCTTAATGGAAGTAAGTACGAACATTTC 

TTTATTTTCTCTCAATAGCGTGCCGTTTGCACAAAAAATACTTCCAAAAATAGACATATA 

TTAGGTTTTTTATGGTACCTTCTTGCTTCAAATTTTAGTTTCTTTCTCATACATTCTCTC 

TAACCTAGTAAAATATGTGCGCCAACTAAAGGGGAAATGTCGCTATCGCTGTATGCTTAT 

TTGACAGGTAGGCAAATATGAACGTTTTTTACCACGTTCCAACTCCGTCCTCATACCCGT 

TGACCTTTCAAACCAAGGACAAGAATTTTGTAAAAGCAACTAATCGAAAGCACAAACCAT 

TTCTTTTTCTTTTCAGCCATTTATGAATTGCTCCCTCAGATTGGTGCAATCGAAAGAAGA 

AAAGTTTAATATCTTGTTTAGCACATAATTTTCGATGTACTTTTCTTTTTAAAATCGAAT 

TATCAGCGATTATTCAG 

Downstream 
AAGAGCCTTTGCATCTTCTGATATTCAGTAAAGCACGACCACGTATGGATTAAGGACTGG 

GCTCATTTCGCTAGTGCATGGGCAATTATGTTTTTAATCAGTGCTATGCACGATGACACG 

CGATAAGCTTCGCTTTTCTCAACCAATATATTTACTAAAGATTAATGCTCTTACCGCAGA 

TTACACTGCATCGCTTCAATTATTCCTGAGAAGTATTAATAAGTACGCAGAATGGTTTTA 

GCCGTGTGTTCCTTCTCATATTGATTAAAGTAGAGCTAATCAGTAATACTTTCATACAGA 

CAAGTGTCAGATAGAACCATCCAAGAATGAGTGGCTTAGTTAATTTTACAGCCGTGGTCA 

ATACAATTAGAATATGGAGAATTTGCTTTGCTTACTGGTAGAAGATACGTAAGTAATCGC 

TAATATTATTACCATATATAACGAGAGGTTTACGGAAGCGACATTGTTGATTTGAATCAT 

TGCAGCTACGGTCTAAGGCGGGAAGCTTAACCTCGGATTTGGTAGGTATAATATCGCAGA 

TATTGTTCATGTCCAACGCCGGCCACTTATCGT 

PGM2 Upstream 
TAGAGGACGTTCCCTGTATGTACTAAAATCATACTATCATCCGTTGAGGTCGAGCGGTTC 

TCTAATCTCAACACACGCTGCTGCCCCTGAGCTTGCGAGCTAAGGACAACAGGGCCAACT 

TGTTCTTTCTAGGGGGGAGAGGCCCAACTTAGGCTCGGTGAAGAGAAGCGCGGAGCTCAC 

GAAAAGGGGTGGTGTCGCGCACTACTTTTTTCGTGGGGAACTTACGTGAAAGGGGACGTT 

ATACTTTTGTTATGTGCAGTTCCAGGAACAAACAGGGGTTGAAAAGTGTAAAAGAAATAG 
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TTGATTCTTTCAGAATCTGGATGACTGCCGCCCGAACAATGTGGGAAATATAAAAAGGTA 

CCGTTAATATTGTTTCATTTTCGAAGATAGTGTTCCATGTCTTTCTTCAGCGTTGCTTGA 

ACAATAGGATAATAAGAAGAAGATCAACCAATCTTTCTCAGTAAAAAAAGTAACAAAAGT 

TAACATAAC 

Downstream 
AACGAATGATTTACTAATGGCTTAATGATTTTCACCTTTTTCAATGAATATTAACGGTAA 

AGAAGAAAATTTCAATTTTTTGAACACATACTTTATATACTTAATAGATCCATATTTCGA 

CATATTAGCAAACGATTGCATAGGTTTCTGAGTCTTTTTTTTTTTTTTTTCATAAGGAGG 

AGAATATTTTGGTTAATCGCAGTATCTTCTTCATAAGTGCTGTTTCTAATTATATCTAAT 

TCACGAATTTTTCCCAAATTAGCGTATCCCCGAATTCAGATTACCTACCCCGAGTTTTTT 

ATTATATTTCCCTCGAGAAATCTGTAAAATGGCCGTCATCCTTAGATTTATAAATAAAAT 

GATAAAATTCAGCCAAAGTGCTCCTAAACCAGAATTGTTCAACTGGGTCAAATTATCGCG 

TATACAAATATACATATAGTAACATGCATTCCTGGCGAATATCCA 
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Supplementary Table S2. Calculated relative expression strengths between strains (at generation 5). This data is 

visualised as a heatmap in Figure 1.  

  L1_A L1_Y1 L1_Y2 L2_A_Y1 L2_A_Y2 L3_A_P_Y1 L3_A_P_Y2 L3_A_Y1_Y2 
L1_A 1,00 1,21 5,72 0,59 3,26 0,32 0,37 0,69 
L1_Y1 0,83 1,00 4,74 0,48 2,70 0,26 0,30 0,57 
L1_Y2 0,17 0,21 1,00 0,10 0,57 0,06 0,06 0,12 
L2_A_Y1 1,71 2,06 9,78 1,00 5,57 0,54 0,63 1,18 
L2_A_Y2 0,31 0,37 1,75 0,18 1,00 0,10 0,11 0,21 
L3_A_P_Y1 3,15 3,81 18,05 1,85 10,28 1,00 1,16 2,17 
L3_A_P_Y2 2,73 3,30 15,62 1,60 8,90 0,87 1,00 1,88 
L3_A_Y1_Y2 1,45 1,75 8,31 0,85 4,74 0,46 0,53 1,00 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


