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FIG S1 (A). Nucleotide sequence alignment of the putative AAD ORFs in S. cerevisiae lab strain S288C. Alignment shows that
several out-of-frame sequences share still high homology with other AADs. SGD-defined start codons are shown in green and stop

codons are in red. Hypothetical 'ancestral' start and stop codons are shown in black boxes. Consensus sequences are highlighted in
blue.
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FIG S1 (B). Amino acid sequence alignment between PcAadlp (Phanerochaete chrysosporium Aadlp from strain BKM-F-1767) and
putative ScAadp of S288C, as assigned in the current SGD. Identical residues are highlighted in blue; consensus sequences are

highlighted in green.
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FIG S2. Heterologous expression and GST-affinity batch purifications of ScAad3p, ScAad4p, ScAadl4p, and PcAad1p. “C” denotes

crude extract, “P” indicates for the first protein elution following purification. Proteins were separated by SDS-PAGE, and stained with

Coomassie Brilliant Blue G-250.
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FIG S3. Heterologous expression and GST-affinity

0%p and

batch purification of reconstructed ScAadl
ScAad6/16°%p. “SP” indicates supernatant of crude
extract, “PT” indicates the 1* bed volume (2 mL)
pass-through elution, "E1" stands for 1% bed volume
elution containing 10 mM reduced glutathione, "E2"
stands for 2" bed volume elution. Proteins were
separated by SDS-PAGE and stained with

Coomassie Brilliant Blue G-250.
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FIG S4 Structural analysis of the reference PcAadlp. In silico modeling reveals a (af)8-barrel motif typical of aldo-keto

reductases. The a-helix is indicated in blue, B-sheet in purple. Two additional overhanging a-helices (at bottom of Fig. S4) and a
sodium atom (in orange) are also noted. Within the catalytic tetrad, tyrosine acts as an acid in the reduction reaction, while the two
additional amino acids complete a catalytic triad that activates the phenolic proton on tyrosine (Penning, TM, The aldo-keto
reductase (AKRs): Overview. Chem Biol Interact. 234: 236-246, 2015; DOI : 10.1016/j.cbi.2014.09.024)
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FIG S6 (A)

ScAAD6°'%¢ (1) ATGGCTGATTTATTTGCTCCTGCTCCTGAACCATCTACAGAGTTAGGACGTCTCAGAGTTCTTTCTAAAAGTGCTGGTAT

T7 AAD6 (1) ATGGCTGATTTATTTGCTCCTGCACCTGAACCACCTACCGAGTTAGGACGTCTTAGGGTCCTATCTAAAACAGCTGGTAT
ScAAD6°®¢ (81) TAGAGTTTCCCCTCTCATTTTGGGAGGAATGTCAATTGGCGACGCTTGGTCTGAAATCCTAGGATCAATGAGCAAGGAGC
T7 AAD6(81) AAGAGTTTCTCCACTAATCCTGGGAGGTATGTCTATTGGTGACGCCTGGTCTGGATTCATGGGATCAATGGACAAAGAAC
ScAADG®¢ (161) GAGCTTTTGAGTTGCTCGATGCTTTTTATGAGGCAGGTGGAAATTTCATTGATACTGCAAATAATTATCAAAACGAACAG
T7 AAD6 (161) AAGCTTTTGAGCTACTTGATGCTTTTTACCAAGCAGGCGGAAATTTCATTGATACTGCAAATAATTATCAAAACGAACAG
ScAAD6G°'®¢ (241) TCAGAAGCTTGGATCGGTGAATGGATGGTTTCAAGAAAATTACGCGACCAGATTGTAATCGCCACCAAGTTTACCACTGA
T7 AAD6 (241) TCAGAAGCTTGGATCGGTGAATGGATGGTTTCAAGAAAATTACGCGACCAGATTGTAATCGCCACCAAGTTTACCATTGA
ScAADG°'®¢ (321) CTATAAGAAATACGACGTTGGTGGTGGTAAAAGCGCAAACTACTGTGGCAATCACAAGCGTAGTTTGCATGTGAGTGTGA
T7 AAD6 (321) CTATAAGAAATACGACGTTGGTGGTGGTAAAAGCGCAAACTACTGTGGCAATCACAAGCGTAGTTTGCATGTGAGTGTGA
ScAADG'®¢ (401) GGGATTCTCTCCGCAAATTGCAAACTGATTGGATTGATATACTTTACGTTCACTGGTGGGATTATATGAGTTCTATCGAA
T7 AAD6 (401) GGGATTCTCTCCGCAAATTGCAAACTGATTGGATTGATATACTTTACGTTCACTGGTGGGATTATATGAGTTCTATCGAA
ScAADG'®¢ (481) GAAGTTATGGATAGTTTACACATTCTAGTGCAGCAGGGCAAGGTCCTCTATTTGGGTGTGTCTGATACGCCTGCCTGGGT
T7 ARAD6 (481) GAAGTTATGGATAGTTTACACATTCTTGTGCAGCAGGGCAAAGTCCTCTATCTAGGTGTGTCTGATACGCCTGCCTGGGT
ScAADG®¢ (561) TGTTTCTGCGGCAAATTACTACGCTAAATCTCATGGTAAAACCCCTTTTAGCATCTATCAAGGTAAATGGAACCTGTTGA
T7 AAD6 (561) TGTTTCTGCGGCAAATTACTACACTAAATCTCATGGTAAAACCCCTTTTAGCATCTATCAAGGTAAATGGAACCTGTTGA
ScAAD6°'®¢ (641) ACAGAGACTTCGAACGTGATATCATTCCAATGGCTAGGCATTTCGGTATGGCCCTCGCCCCATGGGATGTCATGGGAGGT
T7 AAD6 (641) ACAGAGACTTCGAACGTGATATCATTCCAATGGCTAGGCATTTCGGTATGGCCCTCGCCCCATGGGATGTCATGGGAGGT
ScAAD6518GG (721) GGAAGATTTCAGAGTAAAAAAGCAATGGAGGAACGGAGGAAGAATGGAGAGGGTATTCGTTCTTTCGTTGGCGCCTCTGA
T7 AAD6 (721) GGAAGATTTCAGAGTAAAAAAGCAATGGAGGAACGGAGGAAGAATGGAGAGGGTATTCGTTCTTTCGTTGGCGCCTCTGA
ScAAD6G°'®¢ (801) ACAAACAGATGCAGAAATCAAGATTAGTGAAGCATTGGCCAAGGTTGCTGAGGAACATGGCACTGAATCTGTTACTGCTA
T7 AAD6 (801) ACAAACAGATGCAGAAATCAAGATTAGTGAAGCATTGGCCAAGGTTGCTGAGGAACATGGCACTGAATCTGTTACTGCTA
ScAADG°'®¢ (881) TTGCTATTGCCTATGTTCGCTCTAAGGCGAAAAATGTTTTTCCATTGGTTGGAGGAAGGAARAATTGAACACCTCAAACAG
T7 AAD6 (881) TTGCTATTGCCTATGTTCGCTCTAAGGCGAAAAATGTTTTCCCATTGGTTGGAGGAAGGAAAATTGAACACCTCAAACAG
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FIG S6 (B)
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EVMDSLHILVQOGKVLYLGVSDTPAWVVSAANYYTKSHGKTPEFSIYQGKWNLLNRDFERDI IPMARHFGMALAPWDVMGG
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T7 Aadébp (321) NIEALSIKLTPEQIEYLESIIPFDVGFPANFIGDDPAVTKKASFLTAMSAQISEFD-

FIG S6. A full-length AADG identified in S. cerevisiae T7 strain living in oak tree exudate. This AAD6 exhibits >95%

consensus positions with the reconstructed hypothetical AAD6. (A) and (B) show the alignment of nucleic acids and the

amino acid sequences they encode.
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FIG S7. Aldehyde reduction activity measured with S. cerevisiae crude enzyme extract overexpressing Aad. BY4741
strains harbors “blank” or Aad (“Aadl”, “Aad3”, “Aad4”, “Aad14”) YEPIlac 195 vectors. Activity was assayed on crude cell
extracts in 250 uL MES buffer (50 mM, pH 6.1) containing 0.3 mM NADPH, 0.3 mM substrates and 20 pl crude extract.
Veratraldehyde (3,4-dimethoxybenzaldehyde), hexanal and 2-Nitrobenzaldehyde were used as they are the most reactive

substrates (Fig 1) for purified PcAadlp, ScAad4p and ScAadl4p.



TABLE S1. High variability of AAD ORFs in sequenced S. cerevisiae genomes, as compared to other

non-telomeric aldehyde

reductases.

Strains BY4741 YJM789 EC1118 AWRI1631 AWRI796 Lalvin VL3 FostersB FostersO Kyokai Sigmal278b

QA23 no.7

Query Lab Lab Wine Wine Wine Wine Wine Beer Beer Sake Pathologic
AAD3 100/100 96.4/93.7 99.8/99.5 99.9/99.5 >99.4/82.1 99.7/67.6 99.8/85.2 N.R. N.R. N.R. 08.2/82.7
AAD4 ¢ | 99.9/83.5 93.2/93.9 94.3/84.6 94.4/84.3 94.3/84.3 94.2/71.3 94.2/84.3 05.9/84.3 94.3/84.3 93.4/94.7 N.R.
AADG"8C 99.9/- N.R. N.R. N.R. N.R. N.R. N.R. N.R. N.R. 99.8/- N.R.
AAD10%¢ | 99.9/76.4 99.9/76.4 99.7/76.4 99.8/76.1  99.6/99.5 N.R. 92.6~93.2/72.9 N.R. N.R. * [ 87.3/55.2
AAD14 100/100 99.2/99.5 97.1/97.6 N.R. 97.1/97.6  96.9/52.0 96.9/65.3 97.3/97.1 97.5/97.3 100/100 100/100
AAD15 100/100 N.R. 97.7/95.1 N.R. N.R. N.R. N.R. N.R. N.R. N.R. 100/100
YPLO88W | 100/100 99.2/98.5 99.1/98.5 * [ 99.3/98.5 98.9/98.3 99.1/81.9 99.2/98.5 99.0/80.5 99.7/99.1 100/100
ADH1 100/100 98.6/98.6 99.0/98.6 98.6/98.6  98.6/98.3  98.9/98.6 98.6/98.6 08.7/98.6 98.4/98.0 98.9/98.6 100/100
ADH?2 100/100 98.4/98.0 97.8/98.3 N.R. 97.8/98.3  97.7/43.0 97.8/98.3 97.2/97.7 94.1/95.4 99.5/99.1 N.R.
ADH3 100/100  100/100 100/100  100/100 100/100 100/100 100/100 99.7/99.5 99.7/99.5 99.9/100 100/100
ADH4 100/100 99.9/99.5 98.3/98.2 98.2/97.9 98.3/98.2 98.0/23.8 08.3/98.2 99.8/99.2 98.1/97.4 99.7/99.5 08.3/98.2
ADH5 100/100 99.6/100 99.6/100 99.4/99.4  99.6/100  99.6/100 99.6/100 99.5/99.4 99.7/99.4 99.9/100 100/100
ADH6 100/100 99.7/100 99.5/99.4 99.7/100  99.7/100  99.7/100 99.5/30.2 99.1/98.6  99.5/100  100/100 100/100
ADH7 100/100 99.8/99.4 100/100  100/100 100/100 100/100 100/100 N.R. N.R. N.R. 100/100
GRE3 100/100  100/100 99.9/99.4  100/100 100/10 99.9/99.4 100/100 99.9/99.4 99.8/87.8 99.7/100 100/100
GCY1 100/100  100/100 99.6/98.7 99.8/99.4  99.8/99.4 99.3/<25.2 99.7/99.0 99.3/98.7 99.4/99.4 99.3/99.0 99.8/99.8
YPR1 100/100 99.3/12.8 100/100  100/100  99.8/93.6  100/100 99.6/99.4 99.7/99.4 99.6/67.4 99.8/99.4 100/100
YDL124W | 100/100 99.4/98.4 99.4/98.4 99.0/97.4 99.0/97.4 99.4/98.4 99.3/98.4 99.8/99.0 99.4/98.7 98.0/70.0 98.4/97.1
YJRO96W | 100/100 99.4/99.3 100/100 99.9/48.4  100/100  99.9/86.2 100/100 99.9/100 99.9/100 99.6/98.9 100/100
ARA1 100/100 99.6/100 99.8/99.4 99.7/99.1  99.8/99.4  99.8/99.4 99.8/99.4 99.2/50.4 99.5/8.7 75.4/75.4 100/100

Nucleic acid/amino acid sequence percentage similarity relative to query sequences from lab strain S288C. N.R.: AAD homologs were not

retrieved. Asterisks (*): percentage similarity not calculated when only partial sequences were found at the end of a sequencing contig with

missing 3’ or 5’ coding sequences.



