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[bookmark: _Toc239748970]Molecular cloning of Komagataella phaffii knockout
For the knockout of the native ADH2 and ADH900 gene, two synthesized fragments (F1, F3 / F4, F5) per planned knockout were ordered (Twist Bioscience) which contained 1000 bp of the native 5’ ADH2 (F1) or 5’ ADH900 (F4) and 3’ ADH2 (F3) or 3’ ADH900 (F5) homologous regions, respectively. F1 was fused with fragment F2 amplified from vector V2 by overlap extension oe-PCR (for ADH2 knockout) as well as F4 and F2 were fused (for ADH900 knockout). The amplified sequence F2 contains the gene of a FLP recombinase under the control of the PAOX1 gene as well as a ZeoR gene flanked by two FRT sites. The corresponding fragment sequences and elements are shown in (S1.1). Electrocompetent K. phaffii CBS2612 cells were transformed with the oe-PCR product from F1+F2 and F3 and F4+F2 and F5 to generate a K. phaffii CBS2612 adh2 and adh900 knockout strain, respectively.
F1 (5’-3’): 
GCGAGTACGGAAACGGAGACAATGATCAGGCAATAATGTCCTATGAGATTCAGTATGGGATCCCGATATGTCGAGTCTTGCTAACCGAATTAGCCCAGTACTGTCCATTGGTAGGTGAACTCTCCGACACACTGACCCCTCAGTATGTGAGTGATCTCTACTGTATTGGACTTTTGAGTCACACTTACACAGAGTCGCAATTGCATAGAGAATTAGCATCTGGCGTCTCTTACCCCGTGGGCTTTCAAGTTTATGGAGATACTGAGAATGCGTTCAACCATAAATTACAAAGTAGCATTGACGCCATATATTCCACTTCACAAGAGCATCATTTTCTCTCTGTCACAAAGTTGGGGAGTGTAGCAGTTATTGGGACGACAGGGAACTCAGATACATTTCTTATTTTAAAATTGAACGGCGACCAGCAAGACTCATACCTTGAAGATATTGCTCCTCTTGTGCAACTGCTTCAAAAACACATTGTAGAAAAGTTTGTCAAGATTGGGAGACCTGATATCAAAATAATGCTGGACATCGGATCAATTGATAACGAAGGCACTTACAAATACAAGGAGCTGCTGTTATCTCAAATACTGGCCAACTCGGAGGTTTCAAGGTATATTCTTGGGGTAATTATTGACTCCGGGGACTCTTATCTGCCAGAGTCGCTAGATCTGGAAGAAGAATCACAATCAATCAGCGGTCCACCACAACGGTTTGATCACAGAGAGTTAAGACAAAGTCTTTTCAAAAACGTGGGGAAAACCCATGAAAAATTAGATAAGTTCTTCTTCGCAAACAGATTGCTACAGAGGCTAGTTGAATTGAGCCAAAAAAGGAGAGGTAAAAATAAGTAATTCATTGAAACTCATTACATAAGACGTATACAAACTATTCGGCTTATTTGGAAGTGTCCACAACGTATCTACCGATGATGGCACCAGCCTCCATCTGTTCGTAGACCTTAGCAAGTTCAGACAGACCGATAATCTTGATAGGAGAAGTTCCTATACTTTCTAGAGAATAGGAACTTCAACATCCAAAGACGAAAGGTTGAATGAAACCTTTTTGCCATCCGACATCCACAGGTCCATTCTCACACATAAGTGCCAAACGCAACAGGAGGGGATACACTAGCAGCAGACCGTTGCAAACGCAGGACCTCCACTCCTCTTCTCCTCAACACCCACTTTTGCCATCGAAAAACCAGCCCAGTTATTGGGCTTGATTGGAGCTCGCTCATTCCAATTCCTTCTATTAGGCTACTAACACCATGACTTTATTAGCCTGTCTATCCTGGCCCCCCTGGCGAGGTTCATGTTTGTTTATTTCCGAATGCAACAAGCTCCGCATTACACCCGAACATCACTCCAGATGAGGGCTTTCTGAGTGTGGGGTCAAATAGTTTCATGTTCCCCAAATGGCCCAAAACTGACAGTTTAAACGCTGTCTTGGAACCTAATATGACAAAAGCGTGATCTCATCCAAGATGAACTAAGTTTGGTTCGTTGAAATGCTAACGGCCAGTTGGTCAAAAAGAAACTTCCAAAAGTCGGCATACCGTTTGTCTTGTTTGGTATTGATTGACGAATGCTCAAAAATAATCTCATTAATGCTTAGCGCAGTCTCTCTATCGCTTCTGAACCCCGGTGCACCTGTGCCGAAACGCAAATGGG
F2 (5’-3’): 
GCTTAGCGCAGTCTCTCTATCGCTTCTGAACCCCGGTGCACCTGTGCCGAAACGCAAATGGGGAAACACCCGCTTTTTGGATGATTATGCATTGTCTCCACATTGTATGCTTCCAAGATTCTGGTGGGAATACTGCTGATAGCCTAACGTTCATGATCAAAATTTAACTGTTCTAACCCCTACTTGACAGCAATATATAAACAGAAGGAAGCTGCCCTGTCTTAAACCTTTTTTTTTATCATCATTATTAGCTTACTTTCATAATTGCGACTGGTTCCAATTGACAAGCTTTTGATTTTAACGACTTTTAACGACAACTTGAGAAGATCAAAAAACAACTAATTATTCGAAACGATGCCACAATTTGATATATTATGTAAAACACCACCTAAGGTGCTTGTTCGTCAGTTTGTGGAAAGGTTTGAAAGACCTTCAGGTGAGAAAATAGCATTATGTGCTGCTGAACTAACCTATTTATGTTGGATGATTACACATAACGGAACAGCAATCAAGAGAGCCACATTCATGAGCTATAATACTATCATAAGCAATTCGCTGAGTTTCGATATTGTCAATAAATCACTCCAGTTTAAATACAAGACGCAAAAAGCAACAATTCTGGAAGCCTCATTAAAGAAATTGATTCCTGCTTGGGAATTTACAATTATTCCTTACTATGGACAAAAACATCAATCTGATATCACTGATATTGTAAGTAGTTTGCAATTACAGTTCGAATCATCGGAAGAAGCAGATAAGGGAAATAGCCACAGTAAAAAAATGCTTAAAGCACTTCTAAGTGAGGGTGAAAGCATCTGGGAGATCACTGAGAAAATACTAAATTCGTTTGAGTATACTTCGAGATTTACAAAAACAAAAACTTTATACCAATTCCTCTTCCTAGCTACTTTCATCAATTGTGGAAGATTCAGCGATATTAAGAACGTTGATCCGAAATCATTTAAGTTAGTCCAAAATAAGTATTTGGGAGTAATAATCCAGTGTTTAGTGACAGAGACAAAGACAAGCGTTAGTAGGCACATATACTTCTTTAGCGCAAGGGGTAGGATCGATCCACTTGTATATTTGGATGAATTTTTGAGGAACTCTGAACCAGTCCTAAAACGAGTAAATAGGACCGGCAATTCTTCAAGCAATAAACAGGAATACCAATTATTAAAAGATAACTTAGTCAGATCGTACAATAAAGCTTTGAAGAAAAATGCGCCTTATTCAATCTTTGCTATAAAAAATGGCCCAAAATCTCACATTGGAAGACATTTGATGACCTCATTTCTTTCAATGAAGGGCCTAACGGAGTTGACTAATGTTGTGGGAAATTGGAGCGATAAGCGTGCTTCTGCCGTGGCCAGGACAACGTATACTCATCAGATAACAGCAATACCTGATCACTACTTCGCACTAGTTTCTCGGTACTATGCATACGATCCAATATCAAAGGAAATGATAGCATTGAAGGATGAGACTAATCCAATTGAGGAGTGGCAGCATATAGAACAGCTAAAGGGTAGTGCTGAAGGAAGCATACGATACCCCGCATGGAATGGGATAATATCACAGGAGGTACTAGACTACCTTTCATCCTACATAAATAGACGCATATAAGTTTTAGCCTTAGACATGACTGTTCCTCAGTTCAAGTTGGGCACTTACGAGAAGACCGGTCTTGCTAGATTCTAATCAAGAGGATGTCAGAATGCCATTTGCCTGAGAGATGCAGGCTTCATTTTTGATACTTTTTTATTTGTAACCTATATAGTATAGGATTTTTTTTGTCATTTTGTTTCTTCTCGTACGAGCTTGCTCCTGATCAGCCTATCTCGCAGCTGATGAATATCTTGTGGTAGGGGTTTGGGAAAATCATTCGAGTTTGATGTTTTTCTTGGTATTTCCCACTCCTCTTCAGAGTACAGAAGATTAAGTGAGACCTTCGTTTGTGCGGATCCGATCCTTCAGTAATGTCTTGTTTCTTTTGTTGCAGTGGTGAGCCATTTTGACTTCGTGAAAGTTTCTTTAGAATAGTTGTTTCCAGAGGCCAAACATTCCACCCGTAGTAAAGTGCAAGCGTAGGAAGACCAAGACTGGCATAAATCAGGTATAAGTGTCGAGCACTGGCAGGTGATCTTCTGAAAGTTTCTACTAGCAGATAAGATCCAGTAGTCATGCATATGGCAACAATGTACCGTGTGGATCTAAGAACGCGTCCTACTAACCTTCGCATTCGTTGGTCCAGTTTGTTGTTATCGATCAACGTGACAAGGTTGTCGATTCCGCGTAAGCATGCATACCCAAGGACGCCTGTTGCAATTCCAAGTGAGCCAGTTCCAACAATCTTTGTAATATTAGAGCACTTCATTGTGTTGCGCTTGAAAGTAAAATGCGAACAAATTAAGAGATAATCTCGAAACCGCGACTTCAAACGCCAATATGATGTGCGGCACACAATAAGCGTTCATATCCGCTGGGTGACTTTCTCGCTTTAAAAAATTATCCGAAAAAATTTTCTAGAGTGTTGTTACTTTATACTTCCGGCTCGTATAATACGACAAGGTGTAAGGAGGACTAAACCATAGTCCTGACTGCTCGTGATGTTGCTGGTGCTGTTGAGTTCTGGACTGATAGACTCGGTTTCTCCCGTGACTTCGTAGAGGACGACTTTGCCGGTGTTGTACGTGACGACGTTACCCTGTTCATCTCCGCAGTTCAGGACCAGGTTGTGCCAGACAACACTCTGGCATGGGTATGGGTTC
[bookmark: _Hlk73089513]F3 (5’-3’): 
GCAGTTCAGGACCAGGTTGTGCCAGACAACACTCTGGCATGGGTATGGGTTCGTGGTCTGGACGAACTGTACGCTGAGTGGTCTGAGGTCGTGTCTACCAACTTCCGTGATGCATCTGGTCCAGCTATGACCGAGATCGGTGAACAGCCCTGGGGTCGTGAGTTTGCACTGCGTGATCCAGCTGGTAACTGCGTGCATTTCGTCGCAGAAGAGCAGGACTAAACACCTTACGATTATTTAGAGAGTATTTATTAGTTTTATTGTATGTATACGGATGTTTTATTATCTATTTATGCCCTTATATTCTGTAACTATCCAAAAGTCCTATCTTATCAAGCCAGCAATCTATGTCCGCGAACGTCAACTAAAAATAAGCTTTTTATGCTCTTCTCTCTTTTTTTCCCTTCGGTATAATTATACCTTGCATCCACAGATTCTCCTGCCAAATTTTGCATAATCCTTTACAACATGGCTATATGGGAGCACTTAGCGCCCTCCAAAACCCATATTGCCTACGCATGTATAGGTGTTTTTTCCACAATATTTTCTCTGTGCTCTCCTTTTTATTAAAGAGAAGCTCTATATCGGAGAAGCTTCTGTGGCCGTTATATTCGGCCTGAAGTTCCTATACTTTCTAGAGAATAGGAACTTCTTGACTTTGGCTTTGGGACTGGAATGTCCTTGTACTCTAGGGGACCGCCGTTGGTCTCGAAGATAACAGCCTTTTGTGTAGTTGGGATAGTTGGAGACATTTTCGTAAAGTAAATAAGATAAAAGCTAGTAGCTGATGGAAGAAGGAAAAAAGAATTTGGGAGCAGGACAGGGGTATTTATAGTGAGGTGAATTGTGAATATTAGAGATTGGGGAGGGGTGGACCAATTGTTGGTGTGATCATTGGGGGTGCGCTATATTCGCACCAGATGCGGGTTGACGTCTACAATAGGCAGGGTGAAAGGAATTGGGCACGAATTCGCACCCCGGAGAGCGCTCACCCCCGTTTTCAAACAGCGGGGGGAGCACAAAATGTTGAAAACTACACAGATCTTTTCGGACACCGGTCGCTTTATGTAGTCGACATGCAGATTCTCCCAAATGGAAAACGAGATTGGACAATTTGTGGAGTTGGAAAGGGGGGTGGGAATCAACGAAATTAGCAGATTCATGGGCAATTGGCAGGACTGGGCAGAAGGGGTGAGAATTGCAATCGAATGGAACAGGCACTCCCGTTGCGAAATCAAAAAAGTCTCGCTATCTGAACTGATTTTTTTTAAGCAGCAACTTACGGTCAATACATCTCCGATGGAGGAATTTTTCACCCCTCGCTAACTAGATGGGCCCCTTCTAAGAAATTTGGGTTTAAGGTTGGGCAGTCAGTCAGTGCACCAATGCTAACTGCCATTTGTCCAAAGAGGGGTGCAAGGATGAGGGACCGTTGAGAATAAGATTTGGGGTGTTAATCGGTGATACTGATTTGTCAAAGAGTGGGGAGGACTGCTGGGCATTGTTCACCCCCCTAGTTGTTAGAGTTCGATAGCCGGCCGAATCACCCCCCTCTTCTTACATAATCATTGTCACTATGTGGGGTCTCTACAGTCTCAC
F4 (5’ – 3’):
TTGGTTTTGACCTCGCTTTAATCAATTTTTCAGACCTGATCCCACCTACTTTTCTTCGGCCTCAACTTCAATCTGACTCTTCTCTCTCAATTGGTACCAACCAGCCAGAAAATGTCCTTCCGTTACTTGAAACGGCATTTCTCTACAGCTACAAACGCAATTGCTCTCCTTAGCAGACCTGAATTCAAAATAGGTCGAATTGTGGACGTCGTGAAACATCCAAATGCAGACAAACTTTATGTCTCGTCGATTTCTGTGGGAAACAATTATGCCTCGGGTACATCCAACACCCTAACCGTTTGCAGCGGCTTGGTGGACTACTTTTCAGTTCCCGAATTGCTTCAGCGACGGGTCGTTGTGGTCACAAACCTCAAGCCATCGAAGATGAGAGGTGTAACATCGGAGGCAATGCTTTTGGCAGGGGAAAAGTCGGGGAAAGTGGAATTGGTCGAGCCGCCAATGTCCGGGAGAGAGGGCGAATCACTCCACTTCGAAGGTGTAGAAATTACATCAGAGGAGAGCGCCAATCAATTGCATTTGCCTGCTAAGCGATTGAAGAAGTCAGAGTGGAGTCAACTGGCGGAAGGTCTACAGACAAATGACCAGCGTGAAGTGGTCTTCCACAGCCAAATTGGCTCCAAACGAATTTACGCTTTAGTAGGAGCGAGTACTGAAAAATGCACGTTAGCGACTCTTGCGCAGGCCGTCGTACGATAAGGGCAATATGGTTGAGAACGTTCCTCACCCAAATAAAATCATCATATCACCCTAACTGGGTATAAATACTATAGTATATAAAAAAGCTCAGGACCCCCGCCCCCTACTCCCTGCTCAATATCAATTTATATTTTACTTCTACTATTGAACTTTAACTCGAAGATAGTCAATTCCCCATAACCAATGTCTGTGATGAAAGCCCTCGTGTACGGTGGTAAGAACGTCTTCGCCTGGAAAAACTTCCCTAAACCAACTATCTTGCACCCAACAGATGTCATCGTTAGAAGTTCCTATACTTTCTAGAGAATAGGAACTTCAACATCCAAAGACGAAAGGTTGAATGAAACCTTTTTGCCATCCGACATCCACAGGTCCATTCTCACACATAAGTGCCAAACGCAACAGGAGGGGATACACTAGCAGCAGACCGTTGCAAACGCAGGACCTCCACTCCTCTTCTCCTCAACACCCACTTTTGCCATCGAAAAACCAGCCCAGTTATTGGGCTTGATTGGAGCTCGCTCATTCCAATTCCTTCTATTAGGCTACTAACACCATGACTTTATTAGCCTGTCTATCCTGGCCCCCCTGGCGAGGTTCATGTTTGTTTATTTCCGAATGCAACAAGCTCCGCATTACACCCGAACATCACTCCAGATGAGGGCTTTCTGAGTGTGGGGTCAAATAGTTTCATGTTCCCCAAATGGCCCAAAACTGACAGTTTAAACGCTGTCTTGGAACCTAATATGACAAAAGCGTGATCTCATCCAAGATGAACTAAGTTTGGTTCGTTGAAATGCTAACGGCCAGTTGGTCAAAAAGAAACTTCCAAAAGTCGGCATACCGTTTGTCTTGTTTGGTATTGATTGACGAATGCTCAAAAATAATCTCATTAATGCTTAGCGCAGTCTCTCTATCGCTTCTGAACCCCGGTGCACCTGTGCCGAAACGCAAATGGG
F5 (5’ – 3’):
GCAGTTCAGGACCAGGTTGTGCCAGACAACACTCTGGCATGGGTATGGGTTCGTGGTCTGGACGAACTGTACGCTGAGTGGTCTGAGGTCGTGTCTACCAACTTCCGTGATGCATCTGGTCCAGCTATGACCGAGATCGGTGAACAGCCCTGGGGTCGTGAGTTTGCACTGCGTGATCCAGCTGGTAACTGCGTGCATTTCGTCGCAGAAGAGCAGGACTAAACACCTTACGATTATTTAGAGAGTATTTATTAGTTTTATTGTATGTATACGGATGTTTTATTATCTATTTATGCCCTTATATTCTGTAACTATCCAAAAGTCCTATCTTATCAAGCCAGCAATCTATGTCCGCGAACGTCAACTAAAAATAAGCTTTTTATGCTCTTCTCTCTTTTTTTCCCTTCGGTATAATTATACCTTGCATCCACAGATTCTCCTGCCAAATTTTGCATAATCCTTTACAACATGGCTATATGGGAGCACTTAGCGCCCTCCAAAACCCATATTGCCTACGCATGTATAGGTGTTTTTTCCACAATATTTTCTCTGTGCTCTCCTTTTTATTAAAGAGAAGCTCTATATCGGAGAAGCTTCTGTGGCCGTTATATTCGGCCTGAAGTTCCTATACTTTCTAGAGAATAGGAACTTCTACACATGAGTTCAAGTTCAGTGAATTTGAGAAGGCCTATGAGACTTCTCAAAATGCTGCCACCACCAAAGCCATCAAGATTTTCTTATCTGCCGATTAAGTGTATAGTCAATAATAGCCGGAGTATTTCCAGCATATATGTATCTGTAGTGAGGGTTGGTGGTCTGACGAACATCCAGCAAGGTGTTCCACCTGAAATTTTTCACCTTGGAGGGTAATGTGATGACGCCATTTCCTGTGCAAATGCTTTTCGTTTTGAACAGTGCAACTTTTGTATCAGATCTTCATCTACTTGATGCCATCTCAACAAATCCCTCATTTACTAGCGTGTGAAGGAATCTAGATTTTCCACTGATAAGCCAATTTGTCGGAAATCCCCCGCGCGGGAGTTGGCGTTCAGTACGAGCCACACACGTTTCTTTTGGACAACCAAAGCATCCGCCTGAAGGGACAACTTGCATTCAACGGCTTCAGTTGGAAACGTCAGAGCTGACCTATAGTTTGCTAGAACCGTTTTCTCTGTTTACGTTTACGTCTCCTCAAATTTGCGCTCGGTATGTCCTTCCTAATTAGCGGGAAAAGCTGTTCTTAGTTAATACGGAGAAAGTTTCGGGGTTACCGTTCCGGGAAGAGGAGGGGTCATCTCTCTCATCTCATCCAACCATTAAGTTTCTTCCAAAACTTCAGGATAATCAGTTTAACCACCGACAGGAGTCAGATTTGAGATTGACAGAAAGTTTTTCCGTCCATTTCCTCATCTTGTCGCCGTTATCAGTCAATCTCTATGGTTATCTGGAATTTCTTTTTTCTTTTAATTCATCTTCTTTTTATCCCGCGCCTTTGGCGTTCTAGCTCATCTCATGAAAACAAAACCCTCTCATGTTCGGATAATTCCAGCGGCTTTCACTTTCAGATGACACATAGATTGGACTCAACCATGGCTATCTGGGGTATACGGACGTTGGCAAGGGCGTTAATTTTTCAGGACAAACGGAAATGC
[image: Ein Bild, das Text, Screenshot, Reihe enthält.

KI-generierte Inhalte können fehlerhaft sein.]
Fig. S1: Linear map of fragments and overlap-extension PCR product generated for transformation of K. phaffii CBS2612 and knockout of ADH2.
[image: ]
Fig. S2: Linear map of fragments and overlap-extension PCR product generated for transformation of K. phaffii CBS2612 and knockout of ADH900.
[bookmark: _Toc239748971]Molecular cloning of eGFP reporter constructs
[bookmark: _Toc239748972]Template vector pPpT5
Template vector V1 (Fig. S3, left) was used to amplify backbone DNA via PCR with primers, containing correspondent overhangs to the eGFP sequence. Vector V3 (Fig. S3, right) was assembled via Gibson Assembly of the synthetic eGFP fragment and the PCR product. V3 served as a template for future reporter vector cloning where the eGFP-backbone DNA fragment was assembled with the promoter DNA, amplified from K. phaffii CBS 2612 genome or from inhouse available vectors. Table S1 shows the 5’-3’ DNA sequence of each promoter and the origin source from which DNA was amplified. 
[image: ]
Fig. S3: Template vectors (a) pPpT5 PADH2::HRP (V1), (b) pPpKC4 PAOX1:FLP Recombinase (V2) and (c) pPpT5 pX:eGFP (V3) used for cloning of the reporter plasmids.
[bookmark: _Toc239748973]Promoter sequences
Table S1: DNA Sequences (5’-3’) of promoter regions used for expression of reporter genes.
	 
	Origin
	Sequence (5'-3')

	PAOX1
	V2
	AACATCCAAAGACGAAAGGTTGAATGAAACCTTTTTGCCATCCGACATCCACAGGTCCATTCTCACACATAAGTGCCAAACGCAACAGGAGGGGATACACTAGCAGCAGACCGTTGCAAACGCAGGACCTCCACTCCTCTTCTCCTCAACACCCACTTTTGCCATCGAAAAACCAGCCCAGTTATTGGGCTTGATTGGAGCTCGCTCATTCCAATTCCTTCTATTAGGCTACTAACACCATGACTTTATTAGCCTGTCTATCCTGGCCCCCCTGGCGAGGTTCATGTTTGTTTATTTCCGAATGCAACAAGCTCCGCATTACACCCGAACATCACTCCAGATGAGGGCTTTCTGAGTGTGGGGTCAAATAGTTTCATGTTCCCCAAATGGCCCAAAACTGACAGTTTAAACGCTGTCTTGGAACCTAATATGACAAAAGCGTGATCTCATCCAAGATGAACTAAGTTTGGTTCGTTGAAATGCTAACGGCCAGTTGGTCAAAAAGAAACTTCCAAAAGTCGGCATACCGTTTGTCTTGTTTGGTATTGATTGACGAATGCTCAAAAATAATCTCATTAATGCTTAGCGCAGTCTCTCTATCGCTTCTGAACCCCGGTGCACCTGTGCCGAAACGCAAATGGGGAAACACCCGCTTTTTGGATGATTATGCATTGTCTCCACATTGTATGCTTCCAAGATTCTGGTGGGAATACTGCTGATAGCCTAACGTTCATGATCAAAATTTAACTGTTCTAACCCCTACTTGACAGCAATATATAAACAGAAGGAAGCTGCCCTGTCTTAAACCTTTTTTTTTATCATCATTATTAGCTTACTTTCATAATTGCGACTGGTTCCAATTGACAAGCTTTTGATTTTAACGACTTTTAACGACAACTTGAGAAGATCAAAAAACAACTAATTATTCGAAACG

	PADH2
	Chr 2 874,146 - 875,192
	TCCTTTTTACCACCCAAGTGCGAGTGAAACACCCCATGGCTGCTCTCCGATTGCCCCTCTACAGGCATAAGGGTGTGACTTTGTGGGCTTGAATTTTACACCCCCTCCAACTTTTCTCGCATCAATTGATCCTGTTACCAATATTGCATGCCCGGAGGAGACTTGCCCCCTAATTTCGCGGCGTCGTCCCGGATCGCAGGGTGAGACTGTAGAGACCCCACATAGTGACAATGATTATGTAAGAAGAGGGGGGTGATTCGGCCGGCTATCGAACTCTAACAACTAGGGGGGTGAACAATGCCCAGCAGTCCTCCCCACTCTTTGACAAATCAGTATCACCGATTAACACCCCAAATCTTATTCTCAACGGTCCCTCATCCTTGCACCCCTCTTTGGACAAATGGCAGTTAGCATTGGTGCACTGACTGACTGCCCAACCTTAAACCCAAATTTCTTAGAAGGGGCCCATCTAGTTAGCGAGGGGTGAAAAATTCCTCCATCGGAGATGTATTGACCGTAAGTTGCTGCTTAAAAAAAATCAGTTCAGATAGCGAGACTTTTTTGATTTCGCAACGGGAGTGCCTGTTCCATTCGATTGCAATTCTCACCCCTTCTGCCCAGTCCTGCCAATTGCCCATGAATCTGCTAATTTCGTTGATTCCCACCCCCCTTTCCAACTCCACAAATTGTCCAATCTCGTTTTCCATTTGGGAGAATCTGCATGTCGACTACATAAAGCGACCGGTGTCCGAAAAGATCTGTGTAGTTTTCAACATTTTGTGCTCCCCCCGCTGTTTGAAAACGGGGGTGAGCGCTCTCCGGGGTGCGAATTCGTGCCCAATTCCTTTCACCCTGCCTATTGTAGACGTCAACCCGCATCTGGTGCGAATATAGCGCACCCCCAATGATCACACCAACAATTGGTCCACCCCTCCCCAATCTCTAATATTCACAATTCACCTCACTATAAATACCCCTGTCCTGCTCCCAAATTCTTTTTTCCTTCTTCCATCAGCTACTAGCTTTTATCTTATTTACTTTACGAAA

	PDAS2
	inhouse vector
	CTATGCTACCCCACAGAAATACCCCAAAAGTTGAAGTGAAAAAATGAAAATTACTGGTAACTTCACCCCATAACAAACTTAATAATTTCTGTAGCCAATGAAAGTAAACCCCATTCAATGTTCCGAGATTTAGTATACTTGCCCCTATAAGAAACGAAGGATTTCAGCTTCCTTACCCCATGAACAGAAATCTTCCATTTACCCCCCACTGGAGAGATCCGCCCAAACGAACAGATAATAGAAAAAAGAAATTCGGACAAATAGAACACTTTCTCAGCCAATTAAAGTCATTCCATGCACTCCCTTTAGCTGCCGTTCCATCCCTTTGTTGAGCAACACCATCGTTAGCCAGTACGAAAGAGGAAACTTAACCGATACCTTGGAGAAATCTAAGGCGCGAATGAGTTTAGCCTAGATATCCTTAGTGAAGGGTTGTTCCGATACTTCTCCACATTCAGTCATAGATGGGCAGCTTTGTTATCATGAAGAGACGGAAACGGGCATTAAGGGTTAACCGCCAAATTATATAAAGACAACATGTCCCCAGTTTAAAGTTTTTCTTTCCTATTCTTGTATCCTGAGTGACCGTTGTGTTTAATATAACAAGTTCGTTTTAACTTAAGACCAAAACCAGTTACAACAAATTATAACCCCTCTAAACACTAAAGTTCACTCTTATCAAACTATCAAACATCAAAA

	PDAS1
	inhouse vector
	AGCAATGATATAAACAACAATTGAGTGACAGGTCTACTTTGTTCTCAAAAGGCCATAACCATCTGTTTGCATCTCTTATCACCACACCATCCTCCTCATCTGGCCTTCAATTGTGGGGAACAACTAGCATCCCAACACCAGACTAACTCCACCCAGATGAAACCAGTTGTCGCTTACCAGTCAATGAATGTTGAGCTAACGTTCCTTGAAACTCGAATGATCCCAGCCTTGCTGCGTATCATCCCTCCGCTATTCCGCCGCTTGCTCCAACCATGTTTCCGCCTTTTTCGAACAAGTTCAAATACCTATCTTTGGCAGGACTTTTCCTCCTGCCTTTTTTAGCCTCAGGTCTCGGTTAGCCTCTAGGCAAATTCTGGTCTTCATACCTATATCAACTTTTCATCAGATAGCCTTTGGGTTCAAAAAAGAACTAAAGCAGGATGCCTGATATATAAATCCCAGATGATCTGCTTTTGAAACTATTTTCAGTATCTTGATTCGTTTACTTACAAACAACTATTGTTGATTTTATCTGGAGAATAATCGAACAAA

	PACS1
	Chr 2, 1,459,230 - 1,460,129
	GCGACTGGATTTGGTAGACAGGGCTTGGTTGAAGGTTGACAATTGACCAACCAAGCAATACCGGTAGTGGGCAAATGAAAAAAGACCACCATCCGCCATCCGACAGCACACTACCGTCATCCCCTCTTCCGTAAGACCAAAACATCATTCTCTCTTCCCCTCCTAGGTTGGTGATTCGCGACCCATTCCTCAACTCCAGAGTTGTTCATTTTACAATGGGGAAGTGGGATATGATTTCGTTCCTCAATTGACTTATTTGTCATGCTTTTTCGGAGCTTGAAGCATATCGGTCTCTGTACCCTGAGCCTTTCGCATTAGTCGGAGTGCGGATATGTTATGGGTCAGGGTCTGTATCTTGAATTATTGTAAAATTGAAAGAAAGGATCTAAGGATTGTTTTTCCCTTTGAATGTGTATCTTAAGAAATTGAGTTTCACCAGCGTGTTGTTTACTACCAGCGTCTCTCTTCTGTGTGATGGCCATACTATACTACATACCACTTTACTCCATTTCCGATAATAAGTTTCACTTCATCGTCTTTACCTCCTTGACTCCGTGCGGCTCCAACTCTAAATCTATTAGATGATCATGAGGGGCAGCATTTCTCGTAATATCCCACAGAGATACGTCAAATCCCATTGTTCCGGGTATATGCCCTCAGTAAAGACATGGCGTCCAGCATCTTGTACTCACATCTCGTTTGAGCGGGTGACGGGAGGGGTATATGCATCTATTTTTCTTGAGTCTTGACTCTGAAGTAGGTCTCGTACAATATGTGACGGAGAGCATTCGTGTTATAAAAAGGTAAGAATGGTCCCCCATTTTCTTCTTTCTTTCTTTCTTTCTACTATCTTTATAAAGTTTTTTTTTACAAAGGATACGACTTAGTTGTTGATCAATT

	PACS2
	Chr 3, 788,348 - 789,347
	TTAAATCTTGCACATCCAGAATATCTCTTATCGTGTTTCTTTGATAAACGTCACTTATATATATGGTTGGCATTTATTCACTGTCTGTGAACGTATATCTGGCAACTAGGAATTACCATTCAACATTCAAACATTCAGAGGATTTTAGGACGCTGTTAATAAGAGTTTAATCACCTTTCCGAGCTGAAGGTTTCCACTAGACCCTCATTTGACATAGATTGCAACTACAAAGTTACCCTGCCAAGCATGTCGATTGACTATCTTATGGAGTCTACACAGTTCTTGTTGAACGTTGCTTGCCAAGCTTGATGTACAAGACTAATTGACTTAGATTTGGCTCCTATCAATGCAATAAACGTTAGCAATGCTATTCGATGTTCCCGTATAATTAATACTAGGCTAGCCGCGGTTAGAGATGCGCCATCGCTCATAATGTCTGGTGTTAGGCTTTTGAAAATCACATGCTCATTAAAAAGCGCGCAAATAGTACCATACTGTGCGCAGCCCGAGAACTGAACATGATCAACCTCGTCGATAAGGAAGTGCTTTACAGAATCGATCGCCGTTAGGCCGTGAGCCGGTATCACGGTATCAGCTTGTATCGAGATACAACTGTACCTATCAAAGTGTCGTCCGCCCATGCGACCTTGCAGTACATTATATATATAAGCTGGGGTAGATTCCAGATACAAAAACTCTGTGCGATTGTTGCAACTACGTAAATAAATACAAGAAATCTCTCAAGGTGCGTTTTATCCCATACTGGCATACGAATATGCAAATTAGGTCCACGTTGAGCCGGTCATCATCTTTTCCCCATTTCCATGCATATGACAATTTGGTGAGGAGGGACGTGTAAACCGTTTTGAATATTCTGACATGCTATAATGGCCCGCTTTTAGGAATTTTGTTGCATGAGGTCGTTCGGGAACGACACCCCCCCGCCAATATTTTCGAGGCACTGGTCATTTTTTTAACCCAAATACTAACTATCATAGTA

	PALD4
	Chr 2, 927,636 - 928,315
	TGGTTGGTTGGTGAGAGGAGTGAAATATGTGTCTCCTCACCCAAGAATCGCGATATCAGCACCCTGTGGGGGACACTATTGGCCTCCCTCCCAAACCTTCGATGTGGTAGTGCTTTATTATATTGATTACATTGATTACATAGCTAAACCCTGCCTGGTTGCAAGTTGAGCTCCGAATTCCAATATTAGTAAAATGCCTGCAAGATAACCTCGGTATGGCGTCCGACCCCGCTTAATTATTTTAACTCCTTTCCAACGAGGACTTCGTAATTTTTGATTAGGGAGTTGAGAAACGGGGGGTCTTGATACCTCCTCGATTTCAGATCCCACCCCCTCTCAGTCCCAAGTGGGACCCCCCTCGGCCGTGAAATGCGCGCACTTTAGTTTTTTTCGCATGTAAACGCCGGTGTCCGTCAATTAAAAGTCGCAGACTAGGGTGAACTTTACCATTTTTGTCGCACTCCGTCTCCTCGGAATAGGGGTGTAGTAATTCTGCAGTAGTGCAATTTTTACCCCGCCAAGGGGGGGCGAAAAGAGACGACCTCATCACGCATTCTCCAGTCGCTCTCTACGCCTACAGCACCGACGTAGTTAACTTTCTCCCATATATAAAGCAATTGCCATTCCCCTGAAAACTTTAACCTCTGCTTTTTCTTGATTTTTCCTTGCCCAAAGAAAAG

	PADH900
	Chr 2, 588,097-589,096
	TCCAGTTGGGCCATTACCGAACATTTTGCCATTGTAGGCGATTAGTAAGTATTAACAAGACAGCTGACTATACGTTTATTCTCAAACAATATTTCCCTTTTTGGTTTTGACCTCGCTTTAATCAATTTTTCAGACCTGATCCCACCTACTTTTCTTCGGCCTCAACTTCAATCTGACTCTTCTCTCTCAATTGGTACCAACCAGCCAGAAAATGTCCTTCCGTTACTTGAAACGGCATTTCTCTACAGCTACAAACGCAATTGCTCTCCTTAGCAGACCTGAATTCAAAATAGGTCGAATTGTGGACGTCGTGAAACATCCAAATGCAGACAAACTTTATGTCTCGTCGATTTCTGTGGGAAACAATTATGCCTCGGGTACATCCAACACCCTAACCGTTTGCAGCGGCTTGGTGGACTACTTTTCAGTTCCCGAATTGCTTCAGCGACGGGTCGTTGTGGTCACAAACCTCAAGCCATCGAAGATGAGAGGTGTAACATCGGAGGCAATGCTTTTGGCAGGGGAAAAGTCGGGGAAAGTGGAATTGGTCGAGCCGCCAATGTCCGGGAGAGAGGGCGAATCACTCCACTTCGAAGGTGTAGAAATTACATCAGAGGAGAGCGCCAATCAATTGCATTTGCCTGCTAAGCGATTGAAGAAGTCAGAGTGGAGTCAACTGGCGGAAGGTCTACAGACAAATGACCAGCGTGAAGTGGTCTTCCACAGCCAAATTGGCTCCAAACGAATTTACGCTTTAGTAGGAGCGAGTACTGAAAAATGCACGTTAGCGACTCTTGCGCAGGCCGTCGTACGATAAGGGCAATATGGTTGAGAACGTTCCTCACCCAAATAAAATCATCATATCACCCTAACTGGGTATAAATACTATAGTATATAAAAAAGCTCAGGACCCCCGCCCCCTACTCCCTGCTCAATATCAATTTATATTTTACTTCTACTATTGAACTTTAACTCGAAGATAGTCAATTCCCCATAACCA



[bookmark: _Toc239748974]Reporter sequence
The DNA sequence of the reporter protein eGFP used within this study is given below. ATGGCTTCCAAGGGTGAAGAGCTGTTCACTGGTGTTGTGCCAATACTGGTTGAACTTGACGGTGATGTCAACGGTCACAAGTTCTCTGTCTCAGGTGAAGGTGAGGGTGATGCCACCTACGGAAAACTTACTTTGAAGTTCATTTGTACAACTGGAAAACTGCCAGTTCCTTGGCCAACGTTGGTCACCACTTTGACCTACGGAGTCCAGTGTTTCTCTAGATATCCTGACCACATGAAGAGACACGATTTCTTCAAGTCTGCAATGCCTGAAGGATACGTTCAGGAACGTACTATCTCCTTCAAGGATGACGGAAACTACAAGACTCGTGCAGAAGTTAAGTTTGAAGGTGACACCCTCGTTAACAGAATCGAGTTGAAAGGTATCGACTTCAAGGAGGACGGTAACATTCTCGGTCACAAACTTGAGTACAACTACAACTCCCACAATGTGTACATTACTGCTGACAAACAAAAGAACGGTATCAAGGCTAACTTCAAGATTAGACATAACATTGAGGATGGCTCTGTACAACTTGCTGACCACTATCAACAAAACACTCCTATTGGTGACGGTCCAGTCTTGTTGCCTGACAATCACTACTTATCTACCCAATCTGCCTTATCAAAGGACCCAAATGAGAAGAGAGACCACATGGTGTTGTTGGAGTTTGTTACTGCTGCTGGCATCACTCATGGTATGGATGAGTTGTACAAGTAA

[bookmark: _Toc239748975]Reporter plasmids and strains
The following reporter plasmids (Table S2) – assembled from vector backbone V3, promoter sequences from table S2 and the eGFP DNA sequence - were cloned for transformation of K. phaffii CBS2612 and knockout strains (Table S3). 
Table S2: Reporter constructs cloned for transformation with K. phaffii CBS2612 and knockout strains.
	No.
	Name

	V1
	pPpT5 pX α HRP

	V2
	pPpKC4 PAOX1 FLP

	V3
	pPpT5 pX eGFP

	V4
	pPpT5 PAOX1 eGFP

	V5
	pPpT5 PADH2 eGFP

	V6
	pPpT5 PDAS2 eGFP

	V7
	pPpT5 PDAS1 eGFP

	V8
	pPpT5 PACS1 eGFP

	V9
	pPpT5 PACS2 eGFP

	V10
	pPpT5 PALD4 eGFP

	V11
	pPpT5 PADH900 eGFP



Table S3: K. phaffii strains and reporter strains.
	Name
	Plasmid
	Promoter
	Reporter

	K. phaffii CBS 2612 (P0)
	 
	 
	 

	K. phaffii CBS 2612 Δadh2 (P5)
	 
	 
	 

	K. phaffii CBS 2612 Δadh900 (P107)
	 
	 
	 

	K. phaffii CBS 2612 Δadh2 Δadh900 (P109)
	
	
	

	K. phaffii CBS 2612
	pPpT5
	PAOX1
	eGFP

	K. phaffii CBS 2612
	pPpT5
	PADH2
	eGFP

	K. phaffii CBS 2612
	pPpT5
	PDAS1
	eGFP

	K. phaffii CBS 2612
	pPpT5
	PDAS2
	eGFP

	K. phaffii CBS 2612
	pPpT5
	PACS1
	eGFP

	K. phaffii CBS 2612
	pPpT5
	PACS2
	eGFP

	K. phaffii CBS 2612
	pPpT5
	PALD4
	eGFP

	K. phaffii CBS 2612
	pPpT5
	PADH900
	eGFP

	K. phaffii CBS 2612 Δadh2
	pPpT5
	PAOX1
	eGFP

	K. phaffii CBS 2612 Δadh2
	pPpT5
	PADH2
	eGFP

	K. phaffii CBS 2612 Δadh2
	pPpT5
	PDAS1
	eGFP

	K. phaffii CBS 2612 Δadh2
	pPpT5
	PDAS2
	eGFP

	K. phaffii CBS 2612 Δadh2
	pPpT5
	PACS1
	eGFP

	K. phaffii CBS 2612 Δadh2
	pPpT5
	PACS2
	eGFP

	K. phaffii CBS 2612 Δadh2
	pPpT5
	PALD4
	eGFP

	K. phaffii CBS 2612 Δadh2
	pPpT5
	PADH900
	eGFP

	K. phaffii CBS 2612 Δadh900
	pPpT5
	PAOX1
	eGFP

	K. phaffii CBS 2612 Δadh900
	pPpT5
	PADH2
	eGFP

	K. phaffii CBS 2612 Δadh900
	pPpT5
	PDAS1
	eGFP

	K. phaffii CBS 2612 Δadh900
	pPpT5
	PDAS2
	eGFP

	K. phaffii CBS 2612 Δadh900
	pPpT5
	PACS1
	eGFP

	K. phaffii CBS 2612 Δadh900
	pPpT5
	PACS2
	eGFP

	K. phaffii CBS 2612 Δadh900
	pPpT5
	PALD4
	eGFP

	K. phaffii CBS 2612 Δadh900
	pPpT5
	PADH900
	eGFP

	K. phaffii CBS 2612 Δadh2 Δadh900
	pPpT5
	PAOX1
	eGFP

	K. phaffii CBS 2612 Δadh2 Δadh900
	pPpT5
	PADH2
	eGFP

	K. phaffii CBS 2612 Δadh2 Δadh900
	pPpT5
	PDAS1
	eGFP

	K. phaffii CBS 2612 Δadh2 Δadh900
	pPpT5
	PDAS2
	eGFP

	K. phaffii CBS 2612 Δadh2 Δadh900
	pPpT5
	PACS1
	eGFP

	K. phaffii CBS 2612 Δadh2 Δadh900
	pPpT5
	PACS2
	eGFP

	K. phaffii CBS 2612 Δadh2 Δadh900
	pPpT5
	PALD4
	eGFP

	K. phaffii CBS 2612 Δadh2 Δadh900
	pPpT5
	PADH900
	eGFP



eGFP Sequence (5‘-3‘): 
ATGGCTTCCAAGGGTGAAGAGCTGTTCACTGGTGTTGTGCCAATACTGGTTGAACTTGACGGTGATGTCAACGGTCACAAGTTCTCTGTCTCAGGTGAAGGTGAGGGTGATGCCACCTACGGAAAACTTACTTTGAAGTTCATTTGTACAACTGGAAAACTGCCAGTTCCTTGGCCAACGTTGGTCACCACTTTGACCTACGGAGTCCAGTGTTTCTCTAGATATCCTGACCACATGAAGAGACACGATTTCTTCAAGTCTGCAATGCCTGAAGGATACGTTCAGGAACGTACTATCTCCTTCAAGGATGACGGAAACTACAAGACTCGTGCAGAAGTTAAGTTTGAAGGTGACACCCTCGTTAACAGAATCGAGTTGAAAGGTATCGACTTCAAGGAGGACGGTAACATTCTCGGTCACAAACTTGAGTACAACTACAACTCCCACAATGTGTACATTACTGCTGACAAACAAAAGAACGGTATCAAGGCTAACTTCAAGATTAGACATAACATTGAGGATGGCTCTGTACAACTTGCTGACCACTATCAACAAAACACTCCTATTGGTGACGGTCCAGTCTTGTTGCCTGACAATCACTACTTATCTACCCAATCTGCCTTATCAAAGGACCCAAATGAGAAGAGAGACCACATGGTGTTGTTGGAGTTTGTTACTGCTGCTGGCATCACTCATGGTATGGATGAGTTGTACAAGTAA
[bookmark: _Toc239748976]Effect of EtOH concentration on eGFP expression under control of PADH2 and PALD4
[image: Ein Bild, das Text, Diagramm, Screenshot, Plan enthält.

KI-generierte Inhalte können fehlerhaft sein.]
Fig. S4: Absolute fluorescence units [FU] for reporter strains P0 and P5 expressing eGFP under PADH2 and PALD4 at different ethanol concentrations in BME medium.
[image: Ein Bild, das Text, Diagramm, Plan, Screenshot enthält.

KI-generierte Inhalte können fehlerhaft sein.]
Fig. S5: Optical densities [OD600] of reporter strain cultures P0 and P5 expressing eGFP under PADH2 and PALD4 at different ethanol concentrations in BME medium.
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