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Supplementary Tables

Table S1. Key amino acid residues in selected AA5 genes compared to other characterized members.

Active Site Amino Acids Distal _Amlno
GenBank/JG Acids
Enzyme Organism | mycocosm Modularity
Accession Radical . . . . Catalytic
Stabilization Substrate Recognition/Active Site Cavity Shape Efficiency
Fusarium
FgrGalOx graminearur AAO095371 W290 C383 CBM 32-CAT
Colletorichum
CgrAlcOx graminicols EFQ30446 F G M L C CAT
Colletorichum
CgrAAO graminicolz EFQ27661 Y E V C PAN 1-CAT
Fusarium |XP_0113221
FgrAAO graminearur 8 W E K CBM 32-CAT
vi Eurotium | XP_0406356 W K CBM32-CAT
rubrunr 3
Melanomma CBM32-
Yil pulvis-pyrius KAF2798557) R © CBM32-CAT
Y12 | Niesslia exilis |9y E A CBM32-CAT
Y13 Penicillium |jgi|Penfel|38 )
PfeGalOx fellutanurn 062 L/ CBM32-CAT
Y14 Pseudozyma |XP_0121869 )
PhuRafOx hubeiensi 9 M & = © UNK-CAT
Y15 Setosp_hf:lena XP_0080204 W G c UNK-CAT
turcice 6
Y16 Stagonospora
SOAAS sp. OAK97814 W E G C CAT
Talaromyces | XP_0021485
Y17 marneffe 9 F G Y, UNK-CAT
Y18 Aspergillus |XP_0407063 F H c UNK-CBM32-
AsyAlcOx sydowii 7 CAT
Y19 Torpedos’pora jgi|Torral|424 W E c CBM32-CAT
radiate 63t
Y2 . [XP_0113891 -
UmaRafOs Ustilago maydis 6 Y A G C UNK-CAT
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Metarhizium

XP_0078129

Y20 ) A CBM32-CAT
acridun 1
Y21 Leptosphaeria XP_0038413 W
maculan 8
Y22 Acre_monlum g||Acrst_1|137 W CBM32-CAT
stricturr 707
Y23 Corynespora
CcaAA5 cassiicoli PSN67470 W CAT
Myrothecium |jgi|Myrin1|117 )
Y24 inundatun 63¢ W C CBM32-CAT
v25 | Niessiia exiis/I9INEXIO CBM32-CAT
Y29 Mytilinidion |XP_0335705 W CBM32-
MreGalOx resinicole 5 CBM32-CAT
Loramyces |jgilLormal|50 i
Y3 macrosport 87¢ \ UNK-CAT
Y35 Colletotrichum |jgi|Glocil]|190 = CAT
CglAlcOx | gloeosporioides 129¢
36 Penicillium
PruAA5 2 rubens CAP96757 W CBM32-CAT
(PruAlcOx)
va CoI_Ietotnchum KZL84074 W
incanun
Fusarium
Y40 - Joxysporum . s pope 6001y CBM32-CAT
FoxAlcOx | conglutinans
race 2 540C
Y41 Fusarium d UNK-CBM32-
FoxGalOxE| oxysporun FOTG_04623 R © CAT
Y42 Exophiala CBM32-
ExeGalOx | xenobiotici KIW55415 W © CBM32-CAT
Y5 Magnaporthe | XP_0037193 )
PorAlcOx oryzae 9 F s WSC-CAT
Colletotrichum|jgi|Colz01|58] )
Y6 z0ysia 911 Y C UNK-CAT
Amniculicola CBM32-
Y7 lignicola KAF1999280 R CBM32-CAT
Y8 Aspergillus UNK-CBM32-
AflAlcOX flavus | \AF7627374 W CAT
Didymella |[XP_0334461 CBM32-
Y9 exigue 8 W € CBM32-CAT
iai q
Y10 Cladonia grayi Jg'|C|%%r3|10‘ W C CBM32-CAT
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UNK-CBM-
CAT

CBM32-CAT

CBM32-
CBM32-CAT

UNK-CAT

Cc CBM32-CAT

CBM32-CAT

CBM32-CAT

CBM32-CAT

Y26 Bisporella sp. ng|BI;2[(Z:)1|11( W
Xanthoria |jgi|Xanpa2|15
Y21 parietine 8647 R
v28 Pseudowrg_a_naXP_0335975 W
hyperparasitic 5
Ampelomyces
Y30 quisquali KAF1914598 Y
Y31 | Usnea florida|91USTTOBR
Nectria XP_0030393
Y32 haematococc 8 W
Y33 Penicilium | - - \pg7212 w
ruben:
Claviceps
Y34 purpure: CCE30181 W
Phialophora
Y37 attac KP134764 W

UNK-CAT
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Table S2. Pairwise sequence ID/similarity matrix beveen characterized AA5_2 enzyme$equence similarity is highlighted in
turquoise and sequence identity is highlightedlire b
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Table S3. Purification yields of expressed AA5_2 pteins from 400 mL of BMMY culture
after three days of methanol feeding.

Purification Yield
Enzyme x)

mg mg.L

UmaRafOx 16 40
Por AlcOx 0.9 2.2
AflAlcOx 17 43
PfeGalOx 8.4 21
PhuRafOx 2.4 6.C
S0AA5 2.2 5.E
AsyAlcOx 26 65
CcaAA5 3.¢ 9.8
MreGalOx 2.C 5.C
CalAlcOx 21 53
PruAlcOx 14 35
FoxAlcOx 2.8 7.C
FoxGalOxB 3.C 7.5
ExeGalOx 3.1 7.€

Table S4. Initial activity screens of produced AA5_2 on galactose, raffinose and beyiz
alcohol

Specific Activity (umol.min™.mg™)

Enzyme - :

Galactose (300 mM  Raffinose (300 mM Benzyl Alcohol (30 mM
UmaRafOx 0.19+0.01 2.78+0.27 1.11+0.07
PorAlcOx 0.44+0.02 0.97+0.45 4.44+0.09
Afl AlcOx 15.1+4.26 n.m.§ 48.8+1.21
PfeGalO» 41.4+4.66 27.8+0.93 11.4+2.33
PhuRafOx 0.04+0.02 1.89+0.45 1.00+0.09
AsyAlcOx 0.30+0.02 0.06+0.01 3.71+0.08
MreGalOx 4.08+0.48 4.53+0.14 0.38+0.01
CglAlcOx 2.27+0.12 26.9+0.93 524 +28.0
PruAlcOx 50.1+0.63 20.2+0.89 35.5+2.72
FoxAlcOx 0.79+0.03 0.15£0.03 2.02+0.19
FoxGalOxB 68.0+£0.96 50.3+4.26 6.5040.22
ExeGalOx 13.8+1.04 6.52+0.15 3.45+0.27

*Measurements were performed in triplicates at@n’ 100 mM sodium-phosphate buffer at
pH 8.0 using the HRP/ABTS assay. Activities werenitayed using concentrations indicated
within parentheses for each substrate.

8No activity detected with a specific activity linaf detection of 9 x 10 umol.mirrt.mg? using
0.39 nmole of purified enzyme.
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Table S5. Initial activity screens of ExeGalOx and MreGalOx

Substrate Specific Activity (umol.min"*.mg™)
ExeGalOx MreGalOx
D-Galactose (300mM) 20.7+0.4z 5.73+1.72
D-Lactose (300mM) 6.27+0.4% 1.9310.2C
Raffinose (300mM) 9.06+1.4¢ 4.28+1.0¢
D-Mannose (300mM) 0.01+0.0C 0.01+0.0C
Melibiose (300mM) 9.00+0.8C 4.67+0.5C
Carbohydrates D-Fructose (300mM) 0.08+0.0C n.m.§
D-Xylose (300mM) 0.12+0.01 0.01+0.0C
D-Glucose (300mM) 0.01+0.0C 0.01+0.0C
Sucrose (300mM) n.m.¢§ 0.02+0.0Z
D-Ribose (300mM) n.m.§ 0.01+0.0C
L-Arabinose (300mM) 0.68+0.0¢ 0.08+0.0z
Glycerol (300mM) 1.42+0.01 0.09+0.0z
Polyols Sorbitol (300mM) 0.37+0.0C 0.01+0.0C
Galactitol (300mM) 0.16+0.0C 0.01+0.0C
Mannitol (300mM) NA 0.01+0.0C
1,2-Propanediol (300mM) 0.23+0.02 n.m.§
1,3-Propanediol (300mM) 0.68+0.02 0.01+0.0C
Diols 1,4-Butanediol (300mM) 0.66+0.01 0.01+0.0C
1,5-Pentanediol (300mM) NA n.m.§
1,6-Hexanediol (300mM) NA n.m.g
Methyl Glyoxal (5mM) n.m.¢ n.m.¢
Aldehyde Glycolaldehyde Dimer (5mM) NA NA
Ethanol (300mM) 0.30+0.01 n.m.§
Methanol (300mM) 0.12+0.01 n.m.§
Primary alcohols  1-Butanol (300mM) 0.39+0.0z n.m.§
Hexanol (2.5mM) 0.38+0.04 0.01+0.0C
Octenol (2.5mM} n.m.¢ n.m.§
Benzyl alcohol (30mM) 0.72+0.0z 0.02+0.01
Cinnamyl alcohol (2.5mM) 0.40+0.0C n.m.¢
4-methoxybenzyl alcohol (2.5mM) 0.40+0.01 0.02+0.0z
Aryl alcohols 3-m§thoxybenzyl alcohol (2.5mM) 0.81+0.0z 0.04+0.01
Coniferyl alcohol (5mM) n.m.§ n.m.¢§
Veratryl alcohol (2.5mM) 1.19+0.0zZ 0.05+0.01
4-hydroxybenzyl alcohol (2.5mM) 0.06+0.01 n.m.§
Vanillyl alcohol (2.5mM) 0.01+0.0C 0.02+0.0z
HMF (2.5mM) 0.26+0.0F n.m.€
HMFCA (2.5mM) 0.31+0.04 n.m.§
Furans DFF (2.5mM) n.m.§ n.m.¢
FFCA (2.5mM) 0.02+0.01 n.m.§
Furfural (2.5mM) NA n.m.¢
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*Measurements were performed in triplicate at RI® mM buffer in different buffers at
different pH using the HRP/ABTS plate assay. At were monitored using concentrations
indicated within parentheses for each substrate.

8No activity detected with a specific activity linaf detection of 9 x 10 umol.mirrt.mg? using
0.17 nmole of purifieExeGalOx enzyme and of purifiddreGalOx enzyme.

Page 8 of 57



Table S6. Initial activity screens of PfeGalOx and FoxGalOxB

Substrate Specific Activity (umol.min™.mg+)
PreGalOx FoxGalOxB
D-Galactose (300mM) 182+11.€ 60.7£5.77
D-Lactose (300mM) 69.7+11.Z 16.2+1.1¢
Raffinose (300mM) 93.0+0.7& 25.9+1.34
D-Mannose (300mM) 15.4+1.27 0.37+0.0¢
Melibiose (300mM) 26.7+11.5 59.7+3.4¢€
Carbohydrates D-Fructose (300mM) 23.0+4.04 0.35+0.0z
D-Xylose (300mM) 114+22.C 0.61+0.0¢€
D-Glucose (300mM) 4.55+0.4¢€ 0.03+0.0zZ
Sucrose (300mM) 0.44+0.0¢ 0.01+0.0C
D-Ribose (300mM) 45.8+2.4C 0.85+0.0¢
L-Arabinose (300mM) 9.02+0.4¢ 2.13+0.07
Glycerol (300mM) 193+44.¢ 5.07+0.22
Polyols Sorbitol (300mM) 28.0+2.3¢€ 2.63+0.07
Galactitol (300mM) 5.29+0.3C 1.04+0.0¢
Mannitol (300mM) 19.6%1.91 NA
1,2-Propanediol (300mM) 11.4+1.2¢ 2.44+0.2z
1,3-Propanediol (300mM) 6.21+1.7¢€ 4.88+0.4z
Diols 1,4-Butanediol (300mM) 1.33+0.1€ 5.57+0.37
1,5-Pentanediol (300mM) 0.66+0.0z 4.8340.1F
1,6-Hexanediol (300mM) 4.28+0.44 3.68+0.2:
Aldehyde Methyl Glyoxal (5mM) 0.43+0.14 0.61+0.02
Ethanol (300mM) 0.43+0.14 3.7610.57
Methanol (300mM) 1.25+0.0z 0.89+0.0¢
Primary alcohols  1-Butanol (300mM) 0.91+0.07 3.80+0.1C
Hexanol (2.5mM) 0.24+0.07 2.24+0.31
Octenol (2.5mM) 0.44+0.17 2.00+0.11
Benzyl alcohol (30mM) 20.3+1.5¢ 5.84+0.2C
Cinnamyl alcohol (2.5mM) 6.76+1.0Z 3.60+0.4<
4-methoxybenzyl alcohol (2.5mM) 2.39+0.21 1.78+0.71
Anyl alcohols 3-methoxybenzyl alcohol (2.5mM) 3.76+0.1% 6.66+0.3C
Coniferyl alcohol (5mM) 0.15+0.0¢ n.m.§
Veratryl alcohol (2.5mM) 2.34%0.21 10.240.21
4-hydroxybenzyl alcohol (2.5mM) 0.05+0.01 0.10+0.12
Vanillyl alcohol (2.5mM) 0.01+0.0C n.m.§
HMF (2.5mM) 1.51+0.12 3.34+0.2(
HMFCA (2.5mM) 1.31+0.1¢ 3.31+0.3¢
Furans DFF (2.5mM) 0.43+0.1¢ 0.52+0.0¢
FFCA (2.5mM) 0.30+0.11 0.02+0.0C
Furfural (2.5mM) 0.17+0.0¢ n.m.§

*Measurements were performed in triplicate at RI®@ mM buffer in different buffers at
different pH using the HRP/ABTS plate assay. At were monitored using concentrations
indicated within parentheses for each substrate.

Page 9 of 57



8No activity detected with a specific activity linuf detection of 9 x ZOumol.mirmt.mg? using
0.2 nmole of purifiedPfeGalOx enzyme and 0.13 nmole of purifiedxGalOxB enzyme.
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Table S7. Initial activity screens of UmaRafOx and PhuRafOx

Substrate Specific Activity (umol.min™*.mg*)
UmaRafOx PhuRafOx
D-Galactose (300mM) 0.1710.C1 0.24+0.0Z
D-Lactose (300mM) 0.04+0.C1 0.08+0.0Z
Raffinose (300mM) 1.77+0.56 2.21+0.13
D-Mannose (300mM) 0.01+0.00 n.m.§
Melibiose (300mM) 0.67+0.C6 0.41+0.0¢
Carbohydrates D-Fructose (300mM) 0.04+0.C1 0.05+0.01
D-Xylose (300mM) 0.01+0.CO n.m.g
D-Glucose (300mM) n.m.§ n.m.¢
Sucrose (300mM) n.m.¢ n.m.¢
D-Ribose (300mM) 0.02+0.C0 n.m.§
L-Arabinose (300mM) 0.08+0.C1 0.12+0.0z
Glycerol (300mM) 3.22+0.15 5.41+0.5¢
Sorbitol (300mM) 0.23+0.C2 0.42+0.0%
Polyols .
Galactitol (300mM) 0.C1 £0.0C n.m.§
Mannitol (300mM) 0.07+0.C1 0.11+0.01
1,2-Propanediol (300mM) 0.28 +0.C5 0.37+0.0¢
1,3-Propanediol (300mM) 047+0.17 1.23+0.0¢
Diols 1,4-Butanediol (300mM) 0.32+0.11 0.23+0.0¢
1,5-Pentanediol (300mM) 0.02+0.0C 0.01+0.0C
1,6-Hexanediol (300mM) 0.02+0.0C 0.01+0.0C
Aldehyde Methyl Glyoxal (5mM) 0.03+0.C5 0.01+0.0C
Glycolaldehyde (5mM) 1.40+0.26 1.03+0.3C
Ethanol (300mM) 0.C1 +0.0C 0.02+0.01
Methanol (300mM) 0.C2 £0.0C 0.03+0.0C
Primary alcohols 1-Butanol (300mM) 0.C1 +0.0C 0.010.0C
Hexano (2.5mM) 0.C1 +0.0C n.m.§
Octanol (2.5mM n.m.§ 0.02+0.01
Benzyl alcohol (30mM) 0.46+0.1€ 0.40+0.04
Cinnamyl alcohol (2.5mM) 0.23+£0.05 0.39+0.04
4-methoxybenz) alcohol
(2.5mM; 0.04+0.C1 0.06+0.04
3-methoxybenzy alcohol
Aryl alcohols  (2.5mM; e 0.15+0.06 0.23+0.02
Coniferyl alcohol (5mM) 0.01 +0.00 0.01+0.01
Veratryl alcohol (2.5mM) 0.12+0.0C 0.14+0.0¢
4-hydroxybenzyl alcohc
(2.5mM; 0.02+0.C1 0.02+0.02
Vanillyl alcohol (2.5mM) n.m.§ 0.03+0.01
HMF (2.5mM) 0.12+0.C2 0.03+0.01
HMFCA (2.5mM) 0.07+0.C1 0.01+0.01
Furans
DFF (2.5mM) 0.01+0.C1 0.04+0.0C
FFCA (2.5mM) n.m.¢§ n.m.§
Furfural (2.5mM) n.m.§ 0.05+0.0¢
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*Measurements were performed in triplicate at RI®@ mM buffer in different buffers at
different pH using the HRP/ABTS plate assay. At were monitored using concentrations
indicated within parentheses for each substrate.

8No activity detected with a specific activity linaf detection of 9 x 10 umol.mirrt.mg? using
1.12 nmole of purifiedUmaRafOx enzyme and 0.23 nmole of purififduRafOx enzyme.
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Table S8. Initial activity screens of AflAlcOx and PruAlcOx

Specific Activity (umol.min™*.mg™*)

Substrate AflAlcOx PruAlcOx
D-Galactose (300mM) 65.0+1.41 79.9+29.4
D-Lactose (300mM) 7.07+0.37 12.2+2.12
Raffinose (300mM) 12.0+1.3¢ 13.5+3.7¢
D-Mannose (300mM) 0.14+0.0¢ 2.87+0.7¢
Melibiose (300mM) 17.4+1.3¢ 8.41+2.32
Carbohydrates D-Fructose (300mM) 2.64+0.01 9.10+3.3¢
D-Xylose (300mM) 3.34+1.67 3.70+1.0%
D-Glucose (300mM) 0.07+0.01 0.29+0.04
Sucrose (300mM) 0.28+0.02 n.m.¢
D-Ribose (300mM) 0.45+0.12 4.67+1.7¢
L-Arabinose (300mM) 1.95+0.5¢ 3.20+0.1<
Glycerol (300mM) 35.7+1.5( 119+12.7
Polyols Sorbitol (300mM) 1.46+0.0¢ 9.50+2.1¢
Galactitol (300mM) 3.10+0.04 3.44+0.3¢€
1,2-Propanediol (300mM) 14.5+0.21 38.3+2.3¢
1,3-Propanediol (300mM) 9.51+0.2¢ 34.8+2.71
Diols 1,4-Butanediol (300mM) 30.946.72 18.8+2.4<
1,5-Pentanediol (300mM) 25.0+0.67 17.8+1.04
1,6-Hexanediol (300mM) 25.0+0.2¢ 14.0+3.01
Aldehyde Methyl Glyoxal (5mM) 2.47+0.2¢ 4.57+1.92
Ethanol (300mM) 1.51+0.0¢ 3.50+0.21
. Methanol (300mM) 1.22+40.04 2.54+0.4¢€
Primary .
alcohols 1-Butanol (300mM) 25.0+2.27 12.942.0¢
Hexano (2.5mM) 0.46+0.11 0.95+0.22
Octenol (2.5mM) n.m.§ 0.07+0.0z
Benzyl alcohol (30mM) 248+16.€ 61.5+5.4¢
Cinnamyl alcohol (2.5mM) 22.4+1.02 26.2+2.51
4-methoxybenzyl alcohol (2.5mM) 12.1+0.52 8.56+1.3(
3-methoxybenzyl alcohol (2.5mM)  45.5+2.8: 23.9+2.8¢
Aryl alcohols ) .
Coniferyl alcohol (5mM) n.m.§ 4.57+1.92
Veratryl alcohol (2.5mM) 9.80+0.3: 2.61+0.3¢
4-hydroxybenzyl alcohol (2.5mM) 2.48+1.1¢ 2.51+3.7C
Vanillyl alcohol (2.5mM) n.m.§ n.m.¢§
HMF (2.5mM) 52.8+3.92 28.7+11.2
HMFCA (2.5mM) 8.58+0.8¢ 21.742.17
Furans DFF (2.5mM) 0.16+0.01 0.46+0.0<
FFCA (2.5mM) n.m.§ 0.03+0.02
Furfural (2.5mM) NA NA

*Measurements were performed in triplicate at RI®@ mM buffer in different buffers at
different pH using the HRP/ABTS plate assay. Atigdg were monitored using concentrations
indicated within parentheses for each substrate.
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8No activity detected with a specific activity linaf detection of 9 x 2Oumol.mirmt.mg? using
0.2 nmole of purifiedAflAlcOx enzyme and 1.0 nmole of purifiBduAlcOx enzyme.
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Table S9. Initial activity screens of FoxAlcOx and AsyAlcOx

Substrate Specific Activity (umol.min™*.mg*)
FoxAlcOx AsyAlcOx
D-Galactose (300mM) 0.83+0.22 0.3340.11
D-Lactose (300mM) 0.11+0.01 0.25+0.1Z
Raffinose (300mM) 0.08+0.02 0.02+0.0¢
D-Mannose (300mM) 0.26+0.02 0.01+0.01
Melibiose (300mM) 0.03+0.01 n.m.§
Carbohydrates D-Fructose (300mM) 0.35+0.07 0.76+0.2¢
D-Xylose (300mM) n.m.¢§ n.m.§
D-Glucose (300mM) 0.05+0.01 0.01+0.01
Sucrose (300mM) 0.02+0.0C n.m.¢
D-Ribose (300mM) n.m.§ n.m.§
L-Arabinose (300mM) 0.01+0.0C n.m.§
Glycerol (300mM) 0.15+0.07 5.47+2.27
Polyols Sorbitol (300mM) 0.01+0.0C 4.56+0.2¢€
Galactitol (300mM) 0.01+0.0C 0.76+0.0z
Mannitol (300mM) 0.01+0.0C 3.66+0.5¢€
1,2-Propanediol (300mM) 0.05+0.0C 1.04+0.1¢
1,3-Propanediol (300mM) 0.06+0.01 1.83+0.4Z
Diols 1,4-Butanediol (300mM) 0.16+0.0¢€ 1.60+0.44
1,5-Pentanediol (300mM) 0.06+0.0C 3.98+1.22
1,6-Hexanediol (300mM) 0.03+0.0C 7.41+£1.1°¢
Aldehyde Methyl Glyoxal (5rnM) 0.8110.0f 0.0910.1¢€
Glycolaldehyde Dimer (5mM) 0.69+0.27 NA
Ethanol (300mM) 0.02+0.0C 0.44+0.1C
Methanol (300mM) 0.01+0.0C 0.01+0.01
Primary alcohols  1-Butanol (300mM) 0.02+0.0C 1.76+0.32
Hexanol (2.5mM) 0.01+0.0C 0.12+0.11
Octenol (2.5mM) n.m.§ n.m.§
Benzyl alcohol (30mM) 1.85+0.37 11.6+5.8¢
Cinnamyl alcohol (2.5mM) 0.10+0.0¢ 3.24+0.7¢
4-methoxybenzyl alcohol (2.5mM) 0.25+0.0¢ 3.13+1.1¢
3-methoxybenzyl alcohol (2.5mM) 0.10+0.02 4.20+0.37
Aryl alcohols Coniferyl alcohol (5mM) n.m.¢ n.m.§
Veratryl alcohol (2.5mM) 0.21+0.01 1.22+0.1¢
4-hydroxybenzyl alcohol (2.5mM) 0.02+0.0C n.m.§
Vanillyl alcohol (2.5mM) n.m.§ n.m.§
HMF (2.5mM) 0.09+0.0C 0.45+0.0¢
HMFCA (2.5mM) 0.09+0.01 0.27+0.0¢
Furans DFF (2.5mM) 0.05+0.01 n.m.§
FFCA (2.5mM) 0.01+0.0C n.m.§
Furfural (2.5mM) n.m.§ n.m.¢
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*Measurements were performed in triplicate at RI®@ mM buffer in different buffers at
different pH using the HRP/ABTS plate assay. At were monitored using concentrations
indicated within parentheses for each substrate.

8No activity detected with a specific activity linaf detection of 9 x 10 umol.mirrt.mg? using
0.20 nmole of purifiedFoxAlcOx enzyme and 0.20 nmole of purifiédyAlcOx enzyme.
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Table S10. Initial activity screens of PorAlcOx and CglAlcOx

Specific Activity (umol.min™.mg™)

Substrate PorAlcOx CglAlcOx
D-Galactose (300mM) 1.71+0.89 0.82+0.04
D-Lactose (300mM) 1.16+0.9C 0.40+0.0z
Raffinose (300mM) 3.00+0.65 61.21+7.27
D-Mannose (300mM) 2.95+0.99 n.m.§
Melibiose (300mM) 0.25+0.18 1.18+0.0¢
Carbohydrates D-Fructose (300mM) 3.14+0.9C 6.15+1.7¢
D-Xylose (300mM) 1.03+0.52 0.68+0.04
D-Glucose (300mM) 3.04+0.15 0.44+0.0<
Sucrose (300mM) 0.29 +0.3€ 0.81+0.04
D-Ribose (300mM) 0.66+0.42 1.37+0.0¢
L-Arabinose (300mM) 052+0.17 0.61+0.0¢
Glycerol (300mM) 9.76+1.27 318+17.c
Sorbitol (300mM) 10.2+1.3¢ 207+9.0¢
Polyols .
Galactitol (300mM) 3.62+0.84 80.9+1.8¢
Mannitol (300mM) 2.69+0.55 NA
1,2-Propanediol (300mM) 11.2+1.6¢ 393+11.7
1,3-Propanediol (300mM) 11.8+0.74 576+31.C
Diols 1,4-Butanediol (300mM) 12.0+0.18 698+42.¢
1,5-Pentanediol (300mM) 10.9+0.5¢ 705+13E
1,6-Hexanediol (300mM) 9.94+0.7C 657+71.4
Aldehyde Methyl Glyoxal (5mM) 2.45+1.4¢F n.m.§
Ethanol (300mM) 5.87+0.8C 496+32.(
Methanol (300mM) 2.07+0.9C 78.6+3.5C
Primary alcohols 1-Butanol (300mM) 6.32+0.82 532+17.€
Hexano (2.5mM) 4.06+0.87 428+4.6¢€
Octanol (2.5mM 3.67+1.4¢ 180+10.€
Benzyl alcohol (30mM) 11.5+0.81 569+31.1
Cinnamyl alcohol (2.5mM) 5.75+1.5¢ 541+15.€
4-methoxybenzyl alcohol (2.5mM) 6.06+0.8C 319+17.€
Aryl alcohols 3-methoxybenzyl alcohol (2.5mM) 7.46+0.49 402+0.0C
Coniferyl alcohol (5mM) n.m.§ n.m.¢
Veratryl alcohol (2.5mM) 4.49+0.43 160+11.€
4-hydroxybenzyl alcohol (2.5mM) 1.C0 £0.15 10.2+1.7¢
Vanillyl alcohol (2.5mM) n.m.§ n.m.§
HMF (2.5mM) 6.81+1.17 690+18.€
HMFCA (2.5mM) 10.2+0.92 272+29.C
Furans DFF (2.5mM) 1.20+0.12 n.m.¢
FFCA (2.5mM) 1.14+0.C9 n.m.§
Furfural (2.5mM) n.m.§ NA

*Measurements were performed in triplicate at 257 C00 mM buffer in different buffers at
different pH using the HRP/ABTS assay. Activitiesr& monitored using concentrations

indicated within parentheses for each substrate.
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8No activity detected with a specific activity linaf detection of 9 x 2Oumol.mirmt.mg? using
0.23 nmole of purifiedPor AlcOx enzyme and 0.03 nmole of purifi€gl AlcOx enzyme.
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Table S11. Comparison of catalytic parameters df oxAlcOx, AflAlcOx, PruAAA5_2A (PruAlcOx), PfeGalOx, ExeGal Ox,
MreGalOx and FoxGalOxB with other enzymes acting on galactose*

Galactose
Enzyme References
KM (mM) kca( (S-l) kca1/KM (M -1.5-1)

FoxGalO»B 24+1.3 81+1.C 340( This work
ExeGalOx 25+4.C 13C +3.7 520( This work
MreGalOx 64 +4.8 32+0.7 50C This work
AflAlcOx 980 + 6! 400 +1( 41C This work
PruAlcOx 110+18 220+8.6 200( This work
PfeGalOx 28+6.7 140+4.5 500( This work
FoxAlcOx 2000+65C 8.3+1.7 4.1 This work
FgrGalOx 102 +6.¢ 1059 +18.! 10400 +68! 1

R330K 895 +85.¢ 208 +10.¢ 232425 1
M3 43 +2 1376 £3! 3200C +170C 2
M3 54 +7 1800 +40! 31+7 3

C383N 390 £3¢ 410 £17 110C+15C 4

C38:S 34 +3.¢ 1100 +3( 32000 +450 4

CgrAAO ND ND 13.1 +0.8 [5]
FgrAAO 1700 + 150 21+1.0 12 [6]
FoxAAO 1600 + 150 23+1.2 14 [6]

* ND not determined
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Table S12. Comparison of catalytic parameters dPorAlcOx, CglAlcOx, FoxAlcOx, AflAlcOx, PruAA5_2A (PruAlcOx),
PfeGalOx, UmaRafOx, PhuRafOx, AsyAlcOx with other enzymes acting on benzyl alcohoglycerol, butanol and 1,4-

butanediol*
Benzyl alcohol Glycerol
Enzyme g (mM) Kear (5 | KeadKu (M50 K (mM) Keas (S KeadKn (ML) References
PorAlcOx 8.6 +0.1! 1.3+0.1 660( 8.5 +£0.3: 57 £8.] 150( This work
CglAlcOx 350 +2( 3.6 £0.¢ 9700( NA NA NA This work
FoxAlcOx 230x70 24 +4.5 10C NA NA NA This work
AflAlcOx 410+11 19+1.¢ 2100( NA NA NA This work
PruAlcOx 110+5.C 9.2+1.8 1200( 170£3.C 34+1.7 490( This work
PfeGalOx NA NA NA 140+£1.1 69+1.6 200( This work
UmaRafOx NA NA NA 2900 +£72C 13C+24 45 This work
PhuRafOx NA NA NA 2900 £39C 56 +3.8 16 This work
AsyAlcOx 79 £2; 17 £1.¢ 22C 700£80 38+2.C 54 This work
FgrGalOx ND ND 424 +; NA NA NA [7]
CgrAlcOx 0.69 £0.0:- 94 +1 14000( 104+ 4 96+ 2 92( [8]
CgrAAO 27 +0.¢ 54.5 £0.¢ 2020+ 70 605 + 34 58.7£0.9 97+5.€ [5]
FgrAAO 86+12 37+£2.8 43C 2200+ 36(C 17x1.2 7.7 [6]
FoxAAO 30+ 19 31+4. 100( 2700+ 403 24+ 1.€ 8.8 [6]
Butanol 1,4-Butanediol

Enzyme I mm) Kew (51 | KeadKnt (ML) Ku (MM) Kea (5) KeadKnt (M L<7) References
PorAlcOx 7.9 £0.0¢ 4.6 £ 0.3 170 9.5 +0.5! 4.3 £ 0.5 220( This work
CglAlcOx NA NA NA 330 +1: 3.9 +0.¢ 8500( This work
CgrAAO 0.68+ 0.04 9%6+1 14000( 1.2+£0.04 97+1 8300( [8]

* NA not assessed; ND not determined
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Table S13. Comparison of catalytic parameters dZglAlcOx and AflAlcOx with other enzymes acting on HMF

HMF
Enzyme K (MM) Koo (59) KeadKas (ML) References
CglAlcOx 0.09 +0.0: 240 +1¢ 270000t This work
AflAlcOx 190 + 2( 50+1.: 3800( This work
CgrAAO 6.5 +0.: 126+ 1.t 19400+ 9C [5]
FgrAAO 14+ 2.€ 29+1.7 210C [6]
FoxAAO 17+£4.¢ 26+ 2.€ 150( [6]
Bacterial HMFC 14 9.¢ 7100 [9]
PerAAO 1.6+0.: 0.33£0.0: 22042 [1Q]
MtGLOX 20.2 £ 9.( 15.¢ 982 11
PciGLOX1 15.66+2.3 | 1.59+0.1. 101.6¢+ 0.01 12
PciGLOX2 5.87+£2.0- | 0.56 £0.0! 96.0<+0.01 12
PcGLOX3 6.35+1.3. | 0.75+£0.0 118.3t+£0.01 12
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Figure S1: (A-B) Active site residues ofFgrGalOx involved in catalysis and/or substrate
binding investigated in this study (A) Surface representation (B) Sticks represamiatC-J)
Sequence similarity networks at an alignment scaoteff of 10°°° of 623 catalytic modules from
the AA5_2 subfamily with their corresponding amiacid variability for a specific position in
FgrGalOx. For each panel, predicted native signaligeptand additional N-terminal modules
have been removed. Each node is colored accordiitg variability assessed by inspecting the
multiple sequence alignment used to generate thiegénetic tree and the SSNs in Figure 1.
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Figure S2. SDS-PAGE ofecombinantly produced enzyme inP. pastoris and N-
deglycosilation study.Aliquot of purified enzymes were N-glycosylated endenaturing
conditions with pNGaseF. A. 1: pNGase, 2: nativeaRafOx (2.5ug), 3: UmaRafOx (2.5u9) +
pNGase, 4: nativBhuRafOx, 5:PhuRafOx (2.519) + pNGase, 6: nativalfAlcOx (2.5ug), 7:
AIfAlcOx (2.5ug) + pNGase, 8: nativieruAAS5_2A (PruAlcOx) (2.5ug), 9:PruAAS5_2A
(PruAlcOx) (2.5ug) + pNGase. B. 1: natiiexeGalOx (2.5ug), 2: ExeGalOx (2.5ug) +
pNGase, 3: nativbreGalOx (2.5u9), 4:MreGalOx (2.5ug) + pNGase. C. 1: nativeglAlcOx
(2.5u9), 2:CdlAlcOx (2.5ug) + pNGase. D. 1: pNGaseF, 2: natik@rAlcOx (2.5u9), 3:
PorAlcOx (2.5ug) + pNGase. E. 1: pNGase, 2: nath@AlcOx (2.5ug), 3: FoxAlcOx (2.5ug)
+ pNGase. F. 1: nativeoxGalOxB (2.5ug), 2:FoxGalOxB (2.5ug) + pNGase. G. 1: pNGase,
2: nativePfeGalOx (2.5ug), 3:PfeGalOx (2.5ug) + pNGase, H. 1: pNGase, 2: natAsyAlcOx
(2.5uQ9), 3:AsyAlcOx (2.5ug) + pNGase. I. 1: nativ@0AAS5 (2.5 ug), 2: SSI0AA5 (2.5ug) +
pPNGAse, 3: nativ€€caAA5 (2.5 ug), 4:CcaAAS5 (2.5ug) + pNGase. All gels were stained by
Coomassie blue. MW = molecular weight markerspdgated.
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Figure S6. Temperature stability.Activity values were determined using the coupldriFH
ABTS assay with either 300 mM galactose, 30 mM pealzohol and 300 mM glycerol as the
substrate. The enzyme was pre-incubated at eagletature, maintained by a gradient
thermocycler: 30 °C (black square), 39 °C (redle);A9 °C (blue triangle), 60 °C (green
triangle), 69 °C (purple diamond) and 79 °C (yellede triangle). The reactions were
performed at RT. The enzyme under study is anrsbiateach graph. Error bars represent
standard deviations over duplicate measuremengptsrin the left column contain the full data
over 48 hours while on the right column is a zoonmegraph showing the first 500 min.
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Figure S7.ExeGalOx kinetics. A. Specific activities. Measurements were perfornmed
triplicate at RT in 200 mM buffer using the HRP/ABBssay. Activities were monitored using
300 mM for carbohydrates, polyols, diols and priynalicohols, 30 mM for benzyl alcohol and
galactitol, 5 mM for methyl glyoxal and glycolaldgte dimer, 2.5 mM for aryl alcohols and
furans. B. Michaelis-Menten kinetics. Initial-ratelues were measured in triplicate at each
substrate concentration. Error bars representtémelard deviation from the mean values. The
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standard Michaelis-Menten equation to the datagu®nginLab 9.55. Individual substrates are
indicated in the x-axis labels and the enzyme ustlaty is annotated in each graph.
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Figure S8.MreGalOx kinetics. A. Specific activities. Measurements were perfornmed
triplicate at RT in 100 mM buffer using the HRP/ABBssay. Activities were monitored using
300 mM for carbohydrates, polyols, diols and priyracohols, 30 mM for benzyl alcohol and
galactitol, 5 mM for methyl glyoxal and glycolaldgte dimer, 2.5 mM for aryl alcohols and
furans. B. Michaelis-Menten kinetics. Initial-ratelues were measured in triplicate at each
substrate concentration. Error bars representtéimelard deviation from the mean values. The
individual kcat andKy values were determined by performing a non-lirfigng analysis of the
standard Michaelis-Menten equation to the datagu®inginLab 9.55. Melibiose that did not
display saturation kinetics due to substrate itinibj thereforekca{Km values were obtained
from the slope of linear fittings. Individual sutades are indicated in the x-axis labels and the
enzyme under study is annotated in each graph.
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Figure S9.FoxGalOxB kinetics. A. Specific activities. Measurements were perfornmed
triplicate at RT in 200 mM buffer using the HRP/ABBssay. Activities were monitored using
300 mM for carbohydrates, polyols, diols and priynalicohols, 30 mM for benzyl alcohol and
galactitol, 5 mM for methyl glyoxal and glycolaldete dimer, 2.5 mM for aryl alcohols and
furans. B. Michaelis-Menten kinetics. Initial-ratalues were measured in triplicate at each
substrate concentration. Error bars representtémelard deviation from the mean values. The
individual kcat andKw values were determined by performing a non-lifigiang analysis of the
standard Michaelis-Menten equation to the datagu@nginLab 9.55. Melibiose that did not
display saturation kinetics due to substrate irtinibj thereforeca/Km values were obtained
from the slope of linear fittings. Individual sutzdes are indicated in the x-axis labels and the
enzyme under study is annotated in each graph.
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Figure S10.PfeGalOx kinetics. A. Specific activities. Measurements were perfornmed
triplicate at RT in 200 mM buffer using the HRP/ABBssay. Activities were monitored using
300 mM for carbohydrates, polyols, diols and priynalicohols, 30 mM for benzyl alcohol and
galactitol, 5 mM for methyl glyoxal and glycolaldete dimer, 2.5 mM for aryl alcohols and
furans. B. Michaelis-Menten kinetics. Initial-ratalues were measured in triplicate at each
substrate concentration. Error bars representtémelard deviation from the mean values. The
individual kcat andKw values were determined by performing a non-lifigiang analysis of the
standard Michaelis-Menten equation to the datag®nginLab 9.55. Individual substrates are
indicated in the x-axis labels and the enzyme ustiety is annotated in each graph.
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Figure S11.UmaRafOx kinetics. A. Specific activities. Measurements were perfornmed
triplicate at RT in 200 mM buffer using the HRP/ABBssay. Activities were monitored using
300 mM for carbohydrates, polyols, diols and priynacohols, 30 mM for benzyl alcohol and
galactitol, 5 mM for methyl glyoxal and glycolaldete dimer, 2.5 mM for aryl alcohols and
furans. B. Michaelis-Menten kinetics. Initial-ratalues were measured in triplicate at each
substrate concentration. Error bars representtéimelard deviation from the mean values. The
individual kcat andKw values were determined by performing a non-lifigiang analysis of the
standard Michaelis-Menten equation to the datag®nginLab 9.55. Individual substrates are
indicated in the x-axis labels and the enzyme ustiety is annotated in each graph.
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Figure S12.PhuRafOx kinetics. A. Specific activities. Measurements were perfornmed
triplicate at RT in 100 mM buffer using the HRP/ABBssay. Activities were monitored using
300 mM for carbohydrates, polyols, diols and priyracohols, 30 mM for benzyl alcohol and
galactitol, 5 mM for methyl glyoxal and glycolaldete dimer, 2.5 mM for aryl alcohols and
furans. B. Michaelis-Menten kinetics. Initial-ratalues were measured in triplicate at each
substrate concentration. Error bars representtémelard deviation from the mean values. The
individual kcat andKw values were determined by performing a non-lifigiang analysis of the
standard Michaelis-Menten equation to the datag®nginLab 9.55. Individual substrates are
indicated in the x-axis labels and the enzyme ustiety is annotated in each graph.
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Figure S13.AflAlcOx kinetics. A. Specific activities. Measurements were perfornmed
triplicate at RT in 200 mM buffer using the HRP/AB&ssay. Activities were monitored using
300 mM for carbohydrates, polyols, diols and priynaicohols, 30 mM for benzyl alcohol and
galactitol, 5 mM for methyl glyoxal and glycolaldgte dimer, 2.5 mM for aryl alcohols and
furans. B. Michaelis-Menten kinetics. Initial-ratelues were measured in triplicate at each
substrate concentration. Error bars representtémelard deviation from the mean values. The
individual keat andKm values were determined by performing a non-lirigéng analysis of the
standard Michaelis-Menten equation to the datagu®@nginLab 9.55. Individual substrates are
indicated in the x-axis labels and the enzyme ustiaty is annotated in each graph.
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Figure S14.PruAA5_2A (PruAlcOx) kinetics. A. Specific activities. Measurements were
performed in triplicate at RT in 100 mM buffer ugithe HRP/ABTS assay. Activities were
monitored using 300 mM for carbohydrates, polydis|s and primary alcohols, 30 mM for
benzyl alcohol and galactitol, 5 mM for methyl gkab and glycolaldehyde dimer, 2.5 mM for
aryl alcohols and furans. B. Michaelis-Menten kicgtInitial-rate values were measured in
triplicate at each substrate concentration. Eress bepresent the standard deviation from the
mean values. The individukla:andKm values were determined by performing a non-linear
fitting analysis of the standard Michaelis-Menteguation to the data using OriginLab 9.55.
Individual substrates are indicated in the x-aalgels and the enzyme under study is annotated
in each graph.
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Figure S15.FoxAlcOx kinetics. A. Specific activities. Measurements were perfornmed
triplicate at RT in 100 mM buffer using the HRP/ABBssay. Activities were monitored using
300 mM for carbohydrates, polyols, diols and priyracohols, 30 mM for benzyl alcohol and
galactitol, 5 mM for methyl glyoxal and glycolaldgte dimer, 2.5 mM for aryl alcohols and
furans. B. Michaelis-Menten kinetics. Initial-ratelues were measured in triplicate at each
substrate concentration. Error bars representtéimelard deviation from the mean values. The
individual kcat andKy values were determined by performing a non-lirfigtang analysis of the
standard Michaelis-Menten equation to the datagu®inginLab 9.55. Individual substrates are
indicated in the x-axis labels and the enzyme ustiety is annotated in each graph.
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Figure S16.PorAlcOx kinetics. A. Specific activities. Measurements were perfornmed
triplicate at RT in 200 mM buffer using the HRP/AB&ssay. Activities were monitored using
300 mM for carbohydrates, polyols, diols and priynaicohols, 30 mM for benzyl alcohol and
galactitol, 5 mM for methyl glyoxal and glycolaldgte dimer, 2.5 mM for aryl alcohols and
furans. B. Michaelis-Menten kinetics. Initial-ratelues were measured in triplicate at each
substrate concentration. Error bars representtémelard deviation from the mean values. The
individual keat andKm values were determined by performing a non-lirigéng analysis of the
standard Michaelis-Menten equation to the datagu®@nginLab 9.55. Individual substrates are
indicated in the x-axis labels and the enzyme ustiaty is annotated in each graph.
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Figure S17.CglAlcOx kinetics. A. Specific activities. Measurements were perfornmed
triplicate at RT in 200 mM buffer using the HRP/AB&ssay. Activities were monitored using
300 mM for carbohydrates, polyols, diols and priynaicohols, 30 mM for benzyl alcohol and
galactitol, 5 mM for methyl glyoxal and glycolaldgte dimer, 2.5 mM for aryl alcohols and
furans. B. Michaelis-Menten kinetics. Initial-ratelues were measured in triplicate at each
substrate concentration. Error bars representtémelard deviation from the mean values. The
individual keatandKm values were determined by performing a non-lirigéng analysis of the
standard Michaelis-Menten equation to the datagu®@nginLab 9.55. Individual substrates are
indicated in the x-axis labels and the enzyme ustiaty is annotated in each graph.
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Figure S18.AsyAlcOx kinetics. A. Specific activities. Measurements were perfornmed
triplicate at RT in 200 mM buffer using the HRP/ABBssay. Activities were monitored using
300 mM for carbohydrates, polyols, diols and priyraicohols, 30 mM for benzyl alcohol and
galactitol, 5 mM for methyl glyoxal and glycolaldete dimer, 2.5 mM for aryl alcohols and
furans. B. Michaelis-Menten kinetics. Initial-ratelues were measured in triplicate at each
substrate concentration. Error bars representtéimelard deviation from the mean values. The
individual kcat andKm values were determined by performing a non-lifigiang analysis of the
standard Michaelis-Menten equation to the datagu®nginLab 9.55. Individual substrates are
indicated in the x-axis labels and the enzyme ustlatly is annotated in each graph.
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Figure S19.'H-NMR analysis of the oxidation of HMF, HMFCA, DFF and FFCA by CglAlcOx. A.HMF (magenta); B. HMFCA
(black). C. DFF (red) and D. FFCA (bluéH NMR spectra (600 MHz, 12:10: buffer, 50 mM) of reaction product profiles aff&
h incubation withCglAlcOx in the presence of catalase and HRP with M)substrate. Reactions with HMF, HMFCA and DFF

showed full consumption of substrate to produce AF€) and FDCA Qﬁ' ). Reactions with FFCAY ) produceattjal conversion
to FDCA (¥ ).
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Figure S20.'H-NMR analysis of the oxidation of HMF, HMFCA, DFF and FFCA by PorAlcOx. A.HMF (black); B. HMFCA
(blue). C. DFF (red) and D. FFCA (pinkH NMR spectra (600 MHz, 12:1.0D: buffer, 50 mM) of reaction product profiles affe
h incubation withPorAlcOx in the presence of catalase and HRP with M)substrate. Reactions with HMB ( ) showed 51 %
consumption of substrate to DRF ( ) and its hydfete DFF.4(@®) and FFCA O ). Reactions with HMFCA and DFF shoviitl

consumption of substrate to produce FFCA () and E[()'é‘). Reactions with FFCAQ ) produced partial corsien to FDCA (
).
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Figure S21.1H-NMR analysis of the oxidation of HMF, HMFCA, DFF and FFCA by PruAA5_2A (PruAlcOx). A.HMF (black);
B. HMFCA (blue). C. DFF (red) and D. FFCA (pinkH NMR spectra (600 MHz, 12:10: buffer, 50 mM) of reaction product
profiles after 17 h incubation witPruAA5_2A/AlcOx in the presence of catalase and HR#] WD mM substrate. Reactions with
HMF @) showed 100 % consumption of substrate to EHFand its hydrate form Dif(®) and FFCA Q0 ). Reactions with DFF
showed partial conversion to FFC&( ). ReactionwiMFCA shower 100 % conversion to FFC& () whilacgons with

FFCA (Q ) shower low conversion to FDCA’( ).
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(blue). C. DFF (red) and D. FFCA (pinkH NMR spectra (600 MHz, 12:1.0D: buffer, 50 mM) of reaction product profiles affe
h incubation withAflAlcOx in the presence of catalase and HRP with M)substrate. Reactions with HMB () showed 100 %
consumption of substrate to DRF ( ) and its hydfete DFF.,4(@®) and FFCA O ). Reactions with DFF showed part@iversion
to FFCA © ). Reactions with HMFCA shower 100 % caisien to FFCA O ) while reactions with FFCAX ) showe

conversion.
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Figure S23.1H-NMR analysis of the oxidation of HMF, HMFCA, DFF and FFCA by FoxGalOxB. A.HMF (black); B. HMFCA
(blue). C. DFF (red) and D. FFCA (pinkH NMR spectra (600 MHz, 12:1,0: buffer, 50 mM) of reaction product profiles afie’
h incubation withFoxGalOxB in the presence of catalase and HRP wittnDsubstrate. Reactions with HMB ( ) showed 62 %
consumption of substrate to DRF ( ) and its hydfete DFF.«(@®) and FFCA O ). Reactions with HMFCA and DFF show&@d%
and 12 %, respectively, consumption of substrafraduce FFCAQ ). Reactions with FFC&)( ) producadipl conversion to
FDCA (¥).
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Figure S24. Stereochemistry determination of glyced oxidation by PorAlcOx, CglAlcOx,
PruAA5_2A (PruAlcOx), AflAlcOx, PfeGalOx, FoxGalOxB, AsyAlcOx, UmaRafOx and
PhuRafOx. A. Chromatogram af/D-glyceraldehyde-hydrazone. B. Glyceraldehyde-hyainaz
composition aftePorAlcOx oxidation of glycerol. C. Glyceraldehyde-hgdone composition
after CglAlcOx oxidation of glycerol. D. Glyceraldehyde-hgdone composition after
PruAA5_2A (PruAlcOx) oxidation of glycerol. E. Glyceraldehyde-lmgdone composition after
AflAlcOx oxidation of glycerol. F. Glyceraldehyde-hgdone composition aft&feGalOx
oxidation of glycerol. G. Glyceraldehyde-hydrazaoenposition afteFoxGalOxB oxidation of
glycerol. H. Glyceraldehyde-hydrazone compositifiaraAsyAlcOx oxidation of glycerol. I.
Glyceraldehyde-hydrazone composition atienaRafOx oxidation of glycerol. J.
Glyceraldehyde-hydrazone composition aRBuRafOx oxidation of glycerol. Peaks are labelled
with retention times.
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Figure S25. Molecular docking of galactose (cyan)iFgrGalOx (PDB ID 1GOF)[13] (A) and

Phyre2 homology models ofExeGalOx (B) using AutoDock Vina as implemented in
Chimera. The copper atom is depicted as a dark orange spivbile W290, Y329/F329, and
R330 are depicted as yellow, green and magentssespectively. Interactions with the docked

substrate, are indicated in black.
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Figure S26. Molecular docking of galactose (cyan)iFgrGalOx (PDB ID 1GOF)[13] (A) and

Phyre2 homology models oExeGalOx (B), FoxAlcOx (C) and AflAlcOx (D) using AutoDock
Vina as implemented in Chimera.The copper atom is depicted as a dark orange sphbiie
R330/K330/H330 are depicted as magenta sticksrdctiens with the docked substrate, are

indicated in black.
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Figure S27. Molecular docking of galactose (cyan)iFgrGalOx (PDB ID 1GOF)[13] (A) and
Phyre2 homology models oPfeGalOx (B), PruAlcOx (C), AflAlcOx (D) and FoxGalOxB (E)
using AutoDock Vina as implemented in ChimeraThe copper atom is depicted as a dark orange
sphere, while W290, Y329, R330/H330, F494 and Fdr@4ddepicted as yellow, green, magenta,
brown and red sticks respectively, including swefeepresentation for F194 and F464. Interactions

with the docked substrate, are indicated in black.
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