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33 Table S1. Main biosensor parameters summarizing the quantifiable data across 
34 multiple modified promoters.

Promoters BS Relative basal 
activitya 

“Leakiness”b Maximum dynamic rangec

PCCW12 1 63 75 1.8
2 95 2.2 95
3 83 132 1.4
4 64 95 1.5

1,2,3 48 1.2 72
PTDH3 1 48 74 1.3

2 44 5.6 15
3 63 76 1.6
4 45 63 1.4

2,3 35 2.4 25
PTPI1 1 70 15 2.3

2 27 13 1.0
3 47 13 1.8
4 12 2.5 2.4

1,3 29 4.6 4.8
PADH2 1 61 7.7 4.4

2 32 2.1 8.6
3 69 18 2.1
4 45 30 0.82

1,3 57 3.0 6.8
1,2,3 21 1.5 5.0

PTEF1 1,3,4d 90 60 1.4
1,3,4e 90 15 5.4

35 aRetained strength of modified promoter compared to the native promoter (median 
36 fluorescence intensity of cells expressing GFP from modified promoter divided by median 
37 fluorescence intensity of cells expressing GFP from native promoter, %)
38 bGFP expression in cells expressing FapR compared to the negative control (No GFP) 
39 (fold-change of median fluorescence intensity of cells expressing GFP from modified 
40 promoters (with FapR) divided by median fluorescence intensity of the negative control) (the 
41 closer to 1 the value the lower the “leakiness”) 
42 cMaximum dynamic range of the sensor constructs (fold-change of median fluorescence 
43 intensity of cells expressing GFP from modified promoters without and with FapR, 
44 respectively)
45 dData calculated for FapR construct
46 eData calculated for FapR-Mig1 fusion construct
47

48

49



50 Table S2. Oligonucleotide primers used in this study

Primer Sequence (5’-3’)

pSensor-F ATGCGAATCCCCGGGTTAATT

pSensor-R GAGCTCCAGCTTTTGTTCCCT

pCCW12-F CAATTAACCCTCACTAAAGGGAACAAAAGCTGGAGCTCCGACACGCAAAAGAAAACCT

pCCW12-R TCTCCTTTACTGTTAATTAACCCGGGGATTCGCATTATTGATATAGTGTTTAAGCGAATG

pADH1-F CAATTAACCCTCACTAAAGGGAACAAAAGCTGGAGCTCagggggatcgaagaaatgatg

pADH1-R TCTCCTTTACTGTTAATTAACCCGGGGATTCGCATtgtatatgagatagttgattgtatg

pADH2-F ATTAACCCTCACTAAAGGGAACAAAAGCTGGAGCTCcttaactgatagtttgatcaaagg

pADH2-R TCTCCTTTACTGTTAATTAACCCGGGGATTCGCATtgtgtattacgatatagttaatagt

pHXT7-F CAATTAACCCTCACTAAAGGGAACAAAAGCTGGAGCTCACTTCTCGTAGGAACAATTTC

pHXT7-R CTCCTTTACTGTTAATTAACCCGGGGATTCGCATTTTTTGATTAAAATTAAAAAAACTTT

pMDH2-F TAACCCTCACTAAAGGGAACAAAAGCTGGAGCTCgtacacgtatatatagacattttacg

pMDH2-R CTCCTTTACTGTTAATTAACCCGGGGATTCGCATgttactataacttttatgatattgta

pPDC1-F CAATTAACCCTCACTAAAGGGAACAAAAGCTGGAGCTCagggtagcctccccataacat

pPDC1-R CTCCTTTACTGTTAATTAACCCGGGGATTCGCATtttgattgatttgactgtgttatttt

pPGK1-F CAATTAACCCTCACTAAAGGGAACAAAAGCTGGAGCTCGGAAGTACCTTCAAAGAATGG

pPGK1-R CTCCTTTACTGTTAATTAACCCGGGGATTCGCATTTGTTTTATATTTGTTGTAAAAAGTA

pPYK1-F CAATTAACCCTCACTAAAGGGAACAAAAGCTGGAGCTCgaaagtttttccggcaagctaaatgg

pPYK1-R TTCTCCTTTACTGTTAATTAACCCGGGGATTCGCATtgtgatgatgttttatttgttttgattg

pREV1-F caattaaccctcactaaagggaacaaaagctggagctccctagacttcaggttgtctaac

pREV1-R cttctcctttactgttaattaacccggggattcgcattgttttacctgcactcgctgga

pTDH3-F ATTAACCCTCACTAAAGGGAACAAAAGCTGGAGCTCTCGAGTTTATCATTATCAATACTG

pTDH3-R TCTCCTTTACTGTTAATTAACCCGGGGATTCGCATTTTGTTTGTTTATGTGTGTTTATTC

pTPI1-F TTAACCCTCACTAAAGGGAACAAAAGCTGGAGCTCtgtttaaagattacggatatttaac

pTPI1-R TCTCCTTTACTGTTAATTAACCCGGGGATTCGCATttttagtttatgtatgtgttttttg

pADH2-BS1-F aAATTATATACTACTATTAGTACCTAGTCTTAATTtcacatataaatagagtgccagta

pADH2-BS1-R gaAATTAAGACTAGGTACTAATAGTAGTATATAATTtaggcatgctatagctttaccaaa

pADH2-BS2-F ccAATTATATACTACTATTAGTACCTAGTCTTAATTagtagcgacttttttcacactc

pADH2-BS2-R tAATTAAGACTAGGTACTAATAGTAGTATATAATTggcactctatttatatgtgatagg

pADH2-BS3-F aAATTATATACTACTATTAGTACCTAGTCTTAATTgaatatcaagctacaaaaagcatac

pADH2-BS3-R cAATTAAGACTAGGTACTAATAGTAGTATATAATTtatttaccaagaagaaacaagaagt

pADH2-BS4-F tAATTATATACTACTATTAGTACCTAGTCTTAATTcaactatcaactattaactatatcg

pADH2-BS4-R tgAATTAAGACTAGGTACTAATAGTAGTATATAATTattgtatgctttttgtagcttgat

pCCW12-BS1-F TCAATTATATACTACTATTAGTACCTAGTCTTAATTCGTTCAAGTATATAAAGTCGGCA

pCCW12-BS1-R CGAATTAAGACTAGGTACTAATAGTAGTATATAATTGAGGCAAAGGATGCAAAATTTTC

pCCW12-BS2-F AAATTATATACTACTATTAGTACCTAGTCTTAATTTGCTTGATAATCTTTCTTTCCATCC

pCCW12-BS2-R GCAAATTAAGACTAGGTACTAATAGTAGTATATAATTTGCCGACTTTATATACTTGAACG



pCCW12-BS3-F CAATTATATACTACTATTAGTACCTAGTCTTAATTCTAACATACCAAGAAATTAATCTTC

pCCW12-BS3-R GAATTAAGACTAGGTACTAATAGTAGTATATAATTGAAAGAATAAAGGAGAATAAGAATAA

pCCW12-BS4-F AAAATTATATACTACTATTAGTACCTAGTCTTAATTTTAATCTTCTGTCATTCGCTTAAAC

pCCW12-BS4-R AAAATTAAGACTAGGTACTAATAGTAGTATATAATTTTTCTTGGTATGTTAGGAAAGAATA

pMDH2-BS1-F gaAATTATATACTACTATTAGTACCTAGTCTTAATTtttatcgatatgagataaagattgct

pMDH2-BS1-R aAATTAAGACTAGGTACTAATAGTAGTATATAATTtctttatctttatatatctacgcacg

pMDH2-BS2-F ccAATTATATACTACTATTAGTACCTAGTCTTAATTccttctgtataaatcgtacagtca

pMDH2-BS2-R ggAATTAAGACTAGGTACTAATAGTAGTATATAATTggagaaaatatatacagggaaaaag

pMDH2-BS3-F gtAATTATATACTACTATTAGTACCTAGTCTTAATTccagaatatagtgctgcagact

pMDH2-BS3-R ggAATTAAGACTAGGTACTAATAGTAGTATATAATTactacttctgactgtacgatttat

pMDH2-BS4-F atAATTATATACTACTATTAGTACCTAGTCTTAATTcataaaagttatagtaacATGCGAA

pMDH2-BS4-R gAATTAAGACTAGGTACTAATAGTAGTATATAATTatattgtattgaacttttgtaatagt

pTDH3-BS1-F GAATTATATACTACTATTAGTACCTAGTCTTAATTACTAATAAGTATATAAAGACGGTAG

pTDH3-BS1-R GTAATTAAGACTAGGTACTAATAGTAGTATATAATTCAAGTAGGGGAATAATTTCAGGG

pTDH3-BS2-F GGAATTATATACTACTATTAGTACCTAGTCTTAATTTAGGTATTGATTGTAATTCTGTAAAT

pTDH3-BS2-R AAATTAAGACTAGGTACTAATAGTAGTATATAATTCCGTCTTTATATACTTATTAGTCAAG

pTDH3-BS3-F AAAATTATATACTACTATTAGTACCTAGTCTTAATTACACCAAGAACTTAGTTTCGAATAA

pTDH3-BS3-R GTAATTAAGACTAGGTACTAATAGTAGTATATAATTTTTAAAACTAAAAAAAAGACTAACTA

pTDH3-BS4-F AGAATTATATACTACTATTAGTACCTAGTCTTAATTTTTCGAATAAACACACATAAACAAAC

pTDH3-BS4-R AAATTAAGACTAGGTACTAATAGTAGTATATAATTCTAAGTTCTTGGTGTTTTAAAACTAA

pTPI1-BS1-F caaAATTATATACTACTATTAGTACCTAGTCTTAATTcatttactattttcccttcttacg

pTPI1-BS1-R tgAATTAAGACTAGGTACTAATAGTAGTATATAATTttgcaagttcactaaactcctaaa

pTPI1-BS2-F ttAATTATATACTACTATTAGTACCTAGTCTTAATTcaattttttgtttgtattcttttct

pTPI1-BS2-R gAATTAAGACTAGGTACTAATAGTAGTATATAATTaaaaagattgatttagaattaaaaag

pTPI1-BS3-F aaAATTATATACTACTATTAGTACCTAGTCTTAATTtctataactacaaaaaacacatacat

pTPI1-BS3-R gaAATTAAGACTAGGTACTAATAGTAGTATATAATTtttaagcaagaaaagaatacaaacaa

pTPI1-BS4-F aaAATTATATACTACTATTAGTACCTAGTCTTAATTaaaacacatacataaactaaaaATGC

pTPI1-BS4-R ttAATTAAGACTAGGTACTAATAGTAGTATATAATTttgtagttatagatttaagcaagaaa

pTEF1 _up1-F CAATTATATACTACTATTAGTACCTAGTCTTAATTCAAAATGTTTCTACTCCTTTTTTAC

pTEF1_up1-R TGAATTAAGACTAGGTACTAATAGTAGTATATAATTGAGCTCCAGCTTTTGTTCCCTT

pTEF1_up2-F CCAAATTATATACTACTATTAGTACCTAGTCTTAATTCTTCAAAACACCCAAGCACAGCA

pTEF1_up2-R AGAATTAAGACTAGGTACTAATAGTAGTATATAATTTGGTACGGCGATGCGCGGAGTC

pTEF1_up3-F TAATTATATACTACTATTAGTACCTAGTCTTAATTCTTCCTCTAGGGTGTCGTTAATT

pTEF1_up3-R AGAATTAAGACTAGGTACTAATAGTAGTATATAATTAAAGAGGGGAAATTTAGTATGCT

pTEF1_up4-F AAATTATATACTACTATTAGTACCTAGTCTTAATTGGTTTGGAAAAGAAAAAAGAGACC

pTEF1_up4-R CCAATTAAGACTAGGTACTAATAGTAGTATATAATTTTTAGTACGGGTAATTAACGACAC

pTEF1_up5-F GGAATTATATACTACTATTAGTACCTAGTCTTAATTCAATAAAAATTTTTATCACGTTTC

pTEF1_up5-R TGAATTAAGACTAGGTACTAATAGTAGTATATAATTCCTTTTTCGACGAAGAAAAAGAA

pTEF1_up6-F AAATTATATACTACTATTAGTACCTAGTCTTAATTTTGATATTTAAGTTAATAAACGGTC



pTEF1_up6-R CAAAATTAAGACTAGGTACTAATAGTAGTATATAATTTGGGAGGTCATCGAAAGAGAAA

HR_UP-F CGAGATCTTTGTGTTCGG

HR_UP-R TCTCGTATGTCGGCTCTC

HR_DW-F CCACTTTTCAATGAAACG

HR_DW-R GAGGTGGTTATTGATCACC

pTEF1-F CAAGAAGTAGGCGAGAGCCGACATACGAGACAGCTATGACCATGATTACG

pFapR-R1 TCATAAGAAATTCGCTTATGAATGTTTTGAACGATACATGTC

pMig1-F CGCTTTGACATGTATCGTTCAAAACATTCAggatctggttctggttctCAAAGCCCATATCCAATGACAC

pMig1-R CTTATTTAATAATAAAAATCATAAATCATAAGAAATTCGCTCAGTCCATGTGTGGGAAG

tADH1-F GCGAATTTCTTATGATTTATG

tADH1-R CTAGCATATCAATATCCGTTTCATTGAAAAGTGGATAAGAGCGACCTCATGCTATAC

pFapR-R2 CGTTAGACACTTGTGTCATTGGATATGGGCTTTGagaaccagaaccagatccTGAATGTTTTGAACGATACATGTC

pRox1-F CGCTTTGACATGTATCGTTCAAAACATTCAggatctggttctggttctAATCCTAAATCCTCTACACCTAAG

pRox1-R CTTATTTAATAATAAAAATCATAAATCATAAGAAATTCGCTCATTTCGGAGAAACTAGGC

pFapR-R3 GGGTCTTGGAATCTTAGGTGTAGAGGATTTAGGATTagaaccagaaccagatccTGAATGTTTTGAACGATACATGTC

pCPCR_F CACAGTTATATAGTTATATACACATAGACA

pCPCR_R ATTATCTATGCTTTTGTCTTAAAGAGAAG



52 Table S3. Plasmids used in this study

Plasmids Backbone; Description References
p416TEF CEN6, TEF1 promoter, URA3 marker Ref1

pFDA7 p416TEF; PTEF1_BS_A_B_C-GFP-TCYC1 Ref2

p416TEF-GFP p416TEF; PTEF1-GFP Ref2

pX&Y01 p416TEF; PADH1-GFP This study

pX&Y02 p416TEF; PADH2-GFP This study

pX&Y03 p416TEF; PCCW12-GFP This study

pX&Y04 p416TEF; PHXT7-GFP This study

pX&Y05 p416TEF; PMDH2-GFP This study

pX&Y06 p416TEF; PPDC1-GFP This study

pX&Y07 p416TEF; PPGK1-GFP This study

pX&Y08 p416TEF; PPYK1-GFP This study

pX&Y09 p416TEF; PREV1-GFP This study

pX&Y10 p416TEF; PTDH3-GFP This study

pX&Y11 p416TEF; PTPI1-GFP This study

pX&Y12 pX&Y02; PADH2_BS_1-GFP This study

pX&Y13 pX&Y02; PADH2_BS_2-GFP This study

pX&Y14 pX&Y02; PADH2_BS_3-GFP This study

pX&Y15 pX&Y02; PADH2_BS_4-GFP This study

pX&Y16 pX&Y02; PADH2_BS_1_3-GFP This study

pX&Y17 pX&Y02; PADH2_BS_1_2_3-GFP This study

pX&Y18 pX&Y03; PCCW12_BS_1-GFP This study

pX&Y19 pX&Y03; PCCW12_BS_2-GFP This study

pX&Y20 pX&Y03; PCCW12_BS_3-GFP This study

pX&Y21 pX&Y03; PCCW12_BS_4-GFP This study

pX&Y22 pX&Y03; PCCW12_BS_1_2_3-GFP This study

pX&Y23 pX&Y05; PMDH2_BS_1-GFP This study

pX&Y24 pX&Y05; PMDH2_BS_2-GFP This study

pX&Y25 pX&Y05; PMDH2_BS_3-GFP This study

pX&Y26 pX&Y05; PMDH2_BS_4-GFP This study

pX&Y27 pX&Y10; PTDH3_BS_1-GFP This study

pX&Y28 pX&Y10; PTDH3_BS_2-GFP This study

pX&Y29 pX&Y10; PTDH3_BS_3-GFP This study

pX&Y30 pX&Y10; PTDH3_BS_4-GFP This study

pX&Y31 pX&Y10; PTDH3_BS_2_3-GFP This study

pX&Y32 pX&Y11; PTPI1_BS_1-GFP This study

pX&Y32 pX&Y11; PTPI1_BS_2-GFP This study

pX&Y33 pX&Y11; PTPI1_BS_3-GFP This study

pX&Y34 pX&Y11; PTPI1_BS_4-GFP This study

pX&Y35 pX&Y11; PTPI1_BS_1_3-GFP This study

pX&Y36 p416TEF; PTEF1_BS_up_1-GFP This study

pX&Y37 p416TEF; PTEF1_BS_up_2-GFP This study

pX&Y38 p416TEF; PTEF1_BS_up_3-GFP This study

pX&Y39 p416TEF; PTEF1_BS_up_4-GFP This study

pX&Y40 p416TEF; PTEF1_BS_up_5-GFP This study

pX&Y41 p416TEF; PTEF1_BS_up_6-GFP This study

pX&Y42 p416TEF; PTEF1_BS_up_1-3-4_GFP This study

pQC005 2μm ampR KlURA3 gRNA-CAN1.Y Lab collection



54 Table S4. Strains used in this study

Strains Genotype Plasmid References
IMX581 MATa ura3-52 can1::cas9-natNT2 TRP1 LEU2 HIS3 - Ref3

Y&X01 IMX581; PTEF1-NLS-fapR-TADH1 - This study

Y&X02 IMX581; PTEF1-NLS-fapR-MIG1-TADH1 - This study

Y&X03 IMX581; PTEF1-NLS-fapR-ROX1-TADH1 - This study

Y&X04 IMX581 p416TEF This study

Y&X05 IMX581 p416TEF-GFP This study

Y&X06 IMX581 pX&Y01 This study

Y&X07 IMX581 pX&Y02 This study

Y&X08 IMX581 pX&Y03 This study

Y&X09 IMX581 pX&Y04 This study

Y&X10 IMX581 pX&Y05 This study

Y&X11 IMX581 pX&Y06 This study

Y&X12 IMX581 pX&Y07 This study

Y&X13 IMX581 pX&Y08 This study

Y&X14 IMX581 pX&Y09 This study

Y&X15 IMX581 pX&Y10 This study

Y&X16 IMX581 pX&Y11 This study

Y&X17 Y&X02 pX&Y12 This study

Y&X18 Y&X02 pX&Y13 This study

Y&X19 Y&X02 pX&Y14 This study

Y&X20 Y&X02 pX&Y15 This study

Y&X21 Y&X02 pX&Y16 This study

Y&X22 Y&X02 pX&Y17 This study

Y&X23 Y&X02 pX&Y18 This study

Y&X24 Y&X02 pX&Y19 This study

Y&X25 Y&X02 pX&Y20 This study

Y&X26 Y&X02 pX&Y21 This study

Y&X27 Y&X02 pX&Y22 This study

Y&X28 Y&X02 pX&Y23 This study

Y&X29 Y&X02 pX&Y24 This study

Y&X30 Y&X02 pX&Y25 This study

Y&X31 Y&X02 pX&Y26 This study

Y&X32 Y&X02 pX&Y27 This study

Y&X33 Y&X02 pX&Y28 This study

Y&X34 Y&X02 pX&Y29 This study

Y&X35 Y&X02 pX&Y30 This study

Y&X36 Y&X02 pX&Y31 This study

Y&X37 Y&X02 pX&Y32 This study

Y&X38 Y&X02 pX&Y33 This study

Y&X39 Y&X02 pX&Y34 This study

Y&X40 Y&X02 pX&Y35 This study

Y&X41 IMX581 pX&Y36 This study

Y&X42 IMX581 pX&Y37 This study

Y&X43 IMX581 pX&Y38 This study

Y&X44 IMX581 pX&Y39 This study

Y&X45 IMX581 pX&Y40 This study

Y&X46 IMX581 pX&Y41 This study



Strains Genotype Plasmid References
Y&X47 Y&X02 pX&Y36 This study

Y&X48 Y&X02 pX&Y37 This study

Y&X49 Y&X02 pX&Y38 This study

Y&X50 Y&X02 pX&Y39 This study

Y&X51 Y&X02 pX&Y40 This study

Y&X52 Y&X02 pX&Y41 This study

Y&X53 Y&X03 pX&Y36 This study

Y&X54 Y&X03 pX&Y37 This study

Y&X55 Y&X03 pX&Y38 This study

Y&X56 Y&X03 pX&Y39 This study

Y&X57 Y&X03 pX&Y40 This study

Y&X58 Y&X03 pX&Y41 This study

Y&X59 Y&X01 pX&Y42 This study

Y&X60 Y&X01 pFDA7 This study

Y&X61 Y&X02 pX&Y42 This study

Y&X62 Y&X02 pFDA7 This study

55

56 Sequences of promoters with different BSs for FapR

57 PTDH3 (BS1, 2, 3, 4)
58 TCGAGTTTATCATTATCAATACTGCCATTTCAAAGAATACGTAAATAATTAATAGTAGTGATTTTCCTAACTTTATTTAGTCAA
59 AAAATTAGCCTTTTAATTCTGCTGTAACCCGTACATGCCCAAAATAGGGGGCGGGTTACACAGAATATATAACATCGTAGGT
60 GTCTGGGTGAACAGTTTATTCCTGGCATCCACTAAATATAATGGAGCCCGCTTTTTAAGCTGGCATCCAGAAAAAAAAAGAA
61 TCCCAGCACCAAAATATTGTTTTCTTCACCAACCATCAGTTCATAGGTCCATTCTCTTAGCGCAACTACAGAGAACAGGGGCA
62 CAAACAGGCAAAAAACGGGCACAACCTCAATGGAGTGATGCAACCTGCCTGGAGTAAATGATGACACAAGGCAATTGACCC
63 ACGCATGTATCTATCTCATTTTCTTACACCTTCTATTACCTTCTGCTCTCTCTGATTTGGAAAAAGCTGAAAAAAAAGGTTGAA
64 ACCAGTTCCCTGAAATTATTCCCCTACTTGAATTATATACTACTATTAGTACCTAGTCTTAATTACTAATAAGTATATAAAGAC
65 GGAATTATATACTACTATTAGTACCTAGTCTTAATTTAGGTATTGATTGTAATTCTGTAAATCTATTTCTTAAACTTCTTAAAT
66 TCTACTTTTATAGTTAGTCTTTTTTTTAGTTTTAAAAATTATATACTACTATTAGTACCTAGTCTTAATTACACCAAGAACTTAG
67 AATTATATACTACTATTAGTACCTAGTCTTAATTTTTCGAATAAACACACATAAACAAACAAA

68
69 PCCW12 (BS1, 2, 3, 4)
70 CGACACGCAAAAGAAAACCTTCGAGGTTGCGCACTTCGCCCACCCATGAACCACACGGTTAGTCCAAAAGGGGCAGTTCAG
71 ATTCCAGATGCGGGAATTAGCTTGCTGCCACCCTCACCTCACTAACGCTGCGGTGTGCGGATACTTCATGCTATTTATAGACG
72 CGCGTGTCGGAATCAGCACGCGCAAGAACCAAATGGGAAAATCGGAATGGGTCCAGAACTGCTTTGAGTGCTGGCTATTGG
73 CGTCTGATTTCCGTTTTGGGAATCCTTTGCCGCGCGCCCCTCTCAAAACTCCGCACAAGTCCCAGAAAGCGGGAAAGAAATA
74 AAACGCCACCAAAAAAAAAATAAAAGCCAATCCTCGAAGCGTGGGTGGTAGGCCCTGGATTATCCCGTACAAGTATTTCTCA
75 GGAGTAAAAAAACCGTTTGTTTTGGAATTCCCCATTTCGCGGCCACCTACGCCGCTATCTTTGCAACAACTATCTGCGATAAC
76 TCAGCAAATTTTGCATATTCGTGTTGCAGTATTGCGATAATGGGAGTCTTACTTCCAACATAACGGCAGAAAGAAATGTGAG
77 AAAATTTTGCATCCTTTGCCTCAATTATATACTACTATTAGTACCTAGTCTTAATTCGTTCAAGTATATAAAGTCGGCAAATTA
78 TATACTACTATTAGTACCTAGTCTTAATTTGCTTGATAATCTTTCTTTCCATCCTACATTGTTCTAATTATTCTTATTCTCCTTTA
79 TTCTTTCAATTATATACTACTATTAGTACCTAGTCTTAATTCTAACATACCAAGAAAAATTATATACTACTATTAGTACCTAGT
80 CTTAATTTTAATCTTCTGTCATTCGCTTAAACACTATATCAATA
81
82 PTPI1 (BS1, 2, 3, 4)
83 TGTTTAAAGATTACGGATATTTAACTTACTTAGAATAATGCCATTTTTTTGAGTTATAATAATCCTACGTTAGTGTGAGCGGG
84 ATTTAAACTGTGAGGACCTTAATACATTCAGACACTTCTGCGGTATCACCCTACTTATTCCCTTCGAGATTATATCTAGGAAC
85 CCATCAGGTTGGTGGAAGATTACCCGTTCTAAGACTTTTCAGCTTCCTCTATTGATGTTACACCTGGACACCCCTTTTCTGGCA
86 TCCAGTTTTTAATCTTCAGTGGCATGTGAGATTCTCCGAAATTAATTAAAGCAATCACACAATTCTCTCGGATACCACCTCGG
87 TTGAAACTGACAGGTGGTTTGTTACGCATGCTAATGCAAAGGAGCCTATATACCTTTGGCTCGGCTGCTGTAACAGGGAATA
88 TAAAGGGCAGCATAATTTAGGAGTTTAGTGAACTTGCAAAATTATATACTACTATTAGTACCTAGTCTTAATTCATTTACTAT
89 TTTCCCTTCTTACGTAAATATTTTTCTTTTTAATTCTAAATCAATCTTTTTAATTATATACTACTATTAGTACCTAGTCTTAATTC
90 AATTTTTTGTTTGTATTCTTTTCTTGCTTAAAAATTATATACTACTATTAGTACCTAGTCTTAATTTCTATAACTACAAAATTAT
91 ATACTACTATTAGTACCTAGTCTTAATTAAAACACATACATAAACTAAAA

92



93 PADH2 (BS1, 2, 3, 4)
94 CTTAACTGATAGTTTGATCAAAGGGGCAAAACGTAGGGGCAAACAAACGGAAAAATCGTTTCTCAAATTTTCTGATGCCAAG
95 AACTCTAACCAGTCTTATCTAAAAATTGCCTTATGATCCGTCTCTCCGGTTACAGCCTGTGTAACTGATTAATCCTGCCTTTCT
96 AATCACCATTCTAATGTTTTAATTAAGGGATTTTGTCTTCATTAACGGCTTTCGCTCATAAAAATGTTATGACGTTTTGCCCGC
97 AGGCGGGAAACCATCCACTTCACGAGACTGATCTCCTCTGCCGGAACACCGGGCATCTCCAACTTATAAGTTGGAGAAATAA
98 GAGAATTTCAGATTGAGAGAATGAAAAAAAAAAAAAAAAAAAGGCAGAGGAGAGCATAAAAATGGGGTTCACTTTTTGGT
99 AAAGCTATAGCATGCCTAAATTATATACTACTATTAGTACCTAGTCTTAATTTCACATATAAATAGAGTGCCAATTATATACT

100 ACTATTAGTACCTAGTCTTAATTAGTAGCGACTTTTTTCACACTCGAAATACTCTTACTACTGCTCTCTTGTTGTTTTTATCACT
101 TCTTGTTTCTTCTTGGTAAATAAATTATATACTACTATTAGTACCTAGTCTTAATTGAATATCAAGCTACAAAAAGCATACAAT
102 AATTATATACTACTATTAGTACCTAGTCTTAATTCAACTATCAACTATTAACTATATCGTAATACACA
103
104 PMDH2 (BS1, 2, 3, 4)
105 GTACACGTATATATAGACATTTTACGTAATGGAGAAACTGAGGTTTTTGTTTTCACTTTTTTTCTTTCTTTTTCACTATTGCTCG
106 AACCGCCTGCGATGAGCTAAGAAAAAAAAGTGAAAGAAATCATAGAAAGCAAAAATGAGATTATATAGCCCAGAGCCCTCT
107 TCTGGCGCCTGTCCCAAGGCGGACCAACAACAACACTTGCCCAAACCTAAGAAAATCCCCTCATACTTTTCCGTTTGTATCTC
108 CTACTTTCTTACTTCCTTTTTTTCTTCTTTATTTGCTTGGTTCACCATTGAAGTCCATTTTTACTACAGACAATAGCTAGTCATT
109 CGCTATCTTCCGTTTGTCACTTTTTTTCAAATTTCTCATCTATATAGCGAAGTACGGAAAAGATGTCACTTGCCGGCATCTCGG
110 CCTTCCCCGGCCAAATGGACTCATCATCTACGATACGGCCCCTTTAATCCGCAATTACTTTGCCCATTCGGCCGTAGCCGTTCT
111 AAAGCCGCCGTGCCTTGCCCCCAATACTCCCCTAATGATCCGGGAAGTTCCGGTTTTTTTCCTTTGTTTAGTGGCATTTTGTGT
112 TGCCCAAGGTTGGGAAGGTCCGATTTGACTTTAAGGAACTACGGAAGGTATCTAAGGTTTCTAAAAACAATATACACGCGCG
113 TGCGTAGATATATAAAGATAAAGAAATTATATACTACTATTAGTACCTAGTCTTAATTTTTATCGATATGAGATAAAGATTGC
114 TGCATGATTCTCCTTCTGATTCTTTTTCCCTGTATATATTTTCTCCAATTATATACTACTATTAGTACCTAGTCTTAATTCCTTCT
115 GTATAAATCGTACAGTCAGAAGTAGTAATTATATACTACTATTAGTACCTAGTCTTAATTCCAGAATATAGTGCTGCAGACTA
116 TTACAAAAGTTCAATACAATATAATTATATACTACTATTAGTACCTAGTCTTAATTCATAAAAGTTATAGTAAC

117
118 PTEF1 (unmodified)
119 CAAAATGTTTCTACTCCTTTTTTACTCTTCCAGATTTTCTCGGACTCCGCGCATCGCCGTACCACTTCAAAACACCCAAGCACA
120 GCATACTAAATTTCCCCTCTTTCTTCCTCTAGGGTGTCGTTAATTACCCGTACTAAAGGTTTGGAAAAGAAAAAAGAGACCGC
121 CTCGTTTCTTTTTCTTCGTCGAAAAAGGCAATAAAAATTTTTATCACGTTTCTTTTTCTTGAAAATTTTTTTTTTTGATTTTTTTC
122 TCTTTCGATGACCTCCCATTGATATTTAAGTTAATAAACGGTCTTCAATTTCTCAAGTTTCAGTTTCATTTTTCTTGTTCTATTA
123 CAACTTTTTTTACTTCTTGCTCATTAGAAAGAAAGCATAGCAATCTAATCTAAGTTTTAATTACAAA

124
125 PTEF1 (BSs_UP_1, 2, 3 4, 5, 6)
126 AATTATATACTACTATTAGTACCTAGTCTTAATTCAAAATGTTTCTACTCCTTTTTTACTCTTCCAGATTTTCTCGGACTCCGCG
127 CATCGCCGTACCAAATTATATACTACTATTAGTACCTAGTCTTAATTCTTCAAAACACCCAAGCACAGCATACTAAATTTCCC
128 CTCTTTAATTATATACTACTATTAGTACCTAGTCTTAATTCTTCCTCTAGGGTGTCGTTAATTACCCGTACTAAAAATTATATA
129 CTACTATTAGTACCTAGTCTTAATTGGTTTGGAAAAGAAAAAAGAGACCGCCTCGTTTCTTTTTCTTCGTCGAAAAAGGAATT
130 ATATACTACTATTAGTACCTAGTCTTAATTCAATAAAAATTTTTATCACGTTTCTTTTTCTTGAAAATTTTTTTTTTGATTTTTTT
131 CTCTTTCGATGACCTCCCAAATTATATACTACTATTAGTACCTAGTCTTAATTTTGATATTTAAGTTAATAAACGGTCTTCAAT
132 TTCTCAAGTTTCAGTTTCATTTTTCTTGTTCTATTACAACTTTTTTTACTTCTTGCTCATTAGAAAGAAAGCATAGCAATCTAAT
133 CTAAGTTTTAATTACAAA

134
135 PTEF1 (BSs_A_B_C)2

136 CAAAATGTTTCTACTCCTTTTTTACTCTTCCAGATTTTCTCGGACTCCGCGCATCGCCGTACCACTTCAAAACACCCAAGCACA
137 GCATACTAAATTTCCCCTCTTTCTTCCTCTAGGGTGTCGTTAATTACCCGTACTAAAGGTTTGGAAAAGAAAAAAGAGACCGC
138 CTCGTTTCTTTTTCTTCGTCGAAAAAGGCAATAAAAATTTTTATCACGTTTCTTTTTCTTGAAAATTTTTTTTTTTGATTTTTTTC
139 TCTTTCGATGACCTCCCATTGATATTTAAGTTAATAAACGGTCTTCAATTTCTCAAGTTTCAGTTTCATTTTTCTTGTTCAATTA
140 TATACTACTATTAGTACCTAGTCTTAATTTATTACAACTTTTTTTACTTCTTGCTCATTAGAAATTATATACTACTATTAGTACC
141 TAGTCTTAATTAAGAAAGCAAATTATATACTACTATTAGTACCTAGTCTTAATTTAGCAATCTAATCTAAGTTTTAATTACAA
142 A

143
144 Grey regions: integrated binding sites (FapR)
145 NNNNNNNN: TATA box4-8

146 X: TSS9

147 ACACCCAAGCAC: UAS in PTEF1
10

148
149
150
151
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