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 Figure S1. Multiple sequences alignment of experimentally tested AldOs. Conserved residues are shown 

with a red background. The triangle marks the conserved FAD-binding histidine and the arrows mark the 

conserved active-site residues. The aligned AldO sequences are: AldOTf (Tf), AldOSt (St) AldOCh (Ch), AldOAb 

(Ab) and AldOMsp (Msp). The previously reported AldO from A. cellulolyticus (HotAldO) is also shown for 

reference (Winter et al. 2012). Generated with ESpript (Robert and Gouet, 2014). 

 

Figure S2. Purification of the AldO enzymes. A: SDS-PAGE analysis of purified His6-SUMO tagged AldOs. 

The left image shows the Coomassie-stained gel whereas and the right panels are for acetic acid (5% v/v) staining 

under UV light. M: molecular weight markers; St: AldOSt; Ab: AldOAb; Tf: AldOTf; Tf LI: V258L_P259I AldOTf; 

Ch: AldOCh. 
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Figure S3. Michaelis-Menten kinetics for studied AldOs on glycerol (A) and xylitol (B). 
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Table S1. Sequences of E.coli codon optimized synthetic genes 

Name of 

gene 
Sequence ‘3 – ‘5  

AldOAb 

ATGACAATGCGTTCGACAAACTGGGCGGGCAATGTAGTATACCGGGCTTCAGAGCTTCACCGTCCAGCATCACTTGACGAGC

TTAGACGTGTTGTCGCACGATCCCCTAAGGTTCGGGTCTTAGGTTCAGGTCACTCTTTCAATGAGATAACTGACACAGAGGG

AGCTTTGGTTAGTTTAGAGGCACTCCCGCCCGAGGTTGAGATCGACCGTGCCACAGGGACAGCAAGAGTCGCCGCAGGTTT

GCGGTACGGTGAGTTATCGGCTAGACTCCACGCAGCAGGGTACGCATTACCTAATTTGGCTTCACTTCCTCACATCTGTGTTG

CTGGGGCATGTGCCACAGGGACACACGGAAGTGGTGACGGAATCGGTGGATTGGCTGGGTCAGTTACTGCAGTCGAGCTTG

TTACAGCAGACGGTGACCTTGTAACGTTAAGTCGAGACGCCGACCCAGACCGTTTCCCTGGAGCCGTTGTTAGTTTAGGAGC

CCTTGGTGCCGTTGTAACGATGACTTTACGTCTTGAGCCTGCATTCCAAGTCCGGCAACGTGTCTACGAGAATTTACCAGCA

GAGGCACTCGACGACCACTTCGACGAGATCATGGCATCTGGTTACAGTGTATCACTTTTCACTGACTGGCGAGGAGATCGTA

TCCGTCAAGTTTGGGTCAAGGAGAGAGTTGGTGACCCTGCAGCTGGTGGTGAGGAGCGTGAGCCTGTTGTCGCTGCTCTCGG

TGCCACACCAGCCGACGGTCCTAGACATCCCGTTCCTGGGATGCCAGCAGCTAATTGTACTGAGCAATTGGGAGTACCAGGG

CCCTGGCACGAGCGTTTACCCCACTTCAGATTGGGTTTCACTCCCTCGTCAGGAGACGAGTTGCAAGCAGAGTACTTATTAC

CCAGAAGACACGCAGTTGCAGCCTTCCACGCTTTAGCAGGTATAGCTGACAGAATAGCACCCGTTCTTCACATATCCGAGAT

ACGTACGGTAGCAGCAGACGACTTGTGGTTATCGCCTTTCCACGGTCGTAATACTGTCGCATTCCACTTCACATGGAAGCCA

GACGAGGCCGCCGTTCGTGAGGTTTTATCACTCATGGAAGAGGTCTTGGCACCATTCGAGCCACGTCCTCACTGGGGCAAGT

TGTTCGCCATACCCCCTAAGGTTCTTCGAAGTAGATACGACCGTATAGGTGACTTCCGAGCACTTGCTAGAGAGTTAGACCC

CTCTGGGAAGTTCGCCAATGCCTTCGTTGCCCACCACGTTTTAGACGACGAGTAG 

AldOCh 

ATGTCGCCCACTTTAACGAATTGGGCCGGTAATATCGTATTCCGAGCTGGAGAGGTCCACCGTCCCGAGACACTTGAGGAGT

TGAGAACTTTGGTTACACGTGCAGACAAGGTCCGTGTACTTGGGTCCGGACACTCGTTCAATGACATCGCCGACAGTCCTGG

TGTCTTAGTCAGTCCTTCGCGTTTACCACGAGAGCTTGAGCTTGACACAGCTGCCGGGGCAGTACGAGTCTCAGCTGGTATC

AGATACGCTGAGCTTTCCGCATGGTTGCACGAGAGAGGATTCGCCCTTCACAATTTAGCATCATTGCCCCACATCTCTGTAG

CAGGAAGTTGTGCCACGGCAACGCACGGATCTGGGGACGGTAATGGGAATCTTGCTACGGCAGTTAGAGCCCTCACACTCG

TTACGGCTGAGGGAGACTTAGTCGACTTAGACCGTGAGAGAGACGGTGACCGATTCCGGGGAGCCGTTGTTGGTTTGGGTG

CATTAGGAGTCGTTGTTTCGATGACACTCGACGTTGAGCCAACATTCGAGGTCCGGCAAAGAGTCTACGAGGACCTTCCATT

GGAAGCAGCATGTGACCACTTCTCTGACATCATGGGGTGTGCCTACTCCGTAAGTATGTTCTCGGACTGGACATCATCCCGT

ATCAATCAAGTCTGGGTTAAAGAGCGAGTTGACGAGGACGGGAGTAGACCGCCTGGGCCTGCATCTTTCGGAGCAAAGCCT

GCCGACGGACCACGGCACCCCATCGCCAGAATGCCAGCTGGTAATTGTACTGAGCAATTAGGGGTTCCCGGGCCTTGGTTCG

CACGACTTCCACACTTCCGACCTGAGTTCACGCCCAGTGGTGGGCAAGAGCGTCAAGCCGAGTACTTAGTTCCTCGTCGTCA

CGCTGTTGCAGCACTCCGAGAGCTTGCCGCCATAGGTGACCGAATAGCCCCAGTATTACAAATATCTGAGATCCGTACAATC

GCCGCAGACGACCTCTGGTTATCACCATGTCAAGGGCGGGACACTGTTGGGTTCCACTTCACTCTTATACCCGACACAGCAG

CAGTACTCCCCGTTTTAGAGCTTATCGAGGAGCGGTTAGCACCCTTCGAGGCTAGACCACACTGGGGAAAGCTCTTCACTAC

ACCCCCAGCTGTTCTTCGTTCTCGTTACGACCGTTTACCCGACTTCCAAGCCCTTGCACGTGACCTCGACCCAGGTGGGAAGT

TCGCAAATGAGTTCATCTCGCGGAATCTCCTCGACGCTTGA 

AldOSt 

ATGTCGACAGCTGTAACTAATTGGGCCGGAAATATAACTTACACGGCAAAAGAGGTTCACCGTCCAGCAACAGCCGAGGAG

TTGGCAGACGTAGTAGCTCGAAGTGCCTGGGTTAGAGTTCTTGGATCAGGACACTCATTCAATGAGATAGCAGACCCAGGA

CCAGACGGTGTATTGCTTCGGCTTGACGCACTTCCAGCCGAGACTGACGTCGACACGACTGCACGGACAGTTCGTGTAGGCG

GCGGGGTACGATACGCCGAGCTTGCACGTGTTGTCCACGCACACGGTTTGGCCCTTCCAAATATGGCCTCGTTGCCTCACAT

CTCAGTCGCTGGATCAGTAGCCACGGGAACGCACGGTAGTGGGGTTACAAATGGTCCACTTGCAGCTCCCGTCCGAGAGGTT

GAGTTAGTCACGGCAGACGGGTCCCAAGTACGGATCGCCCGGGGTGACGCCAGATTCGGCGGTGCTGTTACGTCTCTTGGTG

CCTTAGGTGTAGTTACGGCCTTAACACTTGACCTCGAGCCTGCATTCGAGGTTGAGCAACACTTGTTCACAGAGTTACCATTG

CGTGGACTCGACTTCGAGACAGTTGCTGCTGCTGCATACTCCGTCTCGTTGTTCACTGACTGGCGGGAGCCAGGATTCCGGC

AAGTATGGCTCAAGCGTCGTACAGACCAAGAGCTTCCCGACTTCCCATGGGCACGACCTGCAACTGTTGCCCTTCACCCTGT

CCCTGGGATGCCAGCCGAGAATTGTACACAACAATTCGGAGTCCCCGGTCCTTGGCACGAGCGTCTTCCTCACTTCCGTGCA

GAGTTCACACCCTCGTCTGGAGCCGAGCTCCAATCTGAGTACTTATTACCCCGGGCACACGCCTTAGACGCTTTAGACGCCC

TTGACCGAATACGTGACACTGTAGCACCCGTTTTGCAAACTTGTGAGGTTCGAACAGTTGCACCTGACGAGCAATGGTTGGG

TCCTTCACACGGTCGTGACACGGTTGCTCTCCACTTCACGTGGGTAAAGGACACTGAGGCAGTACTTCCTGTCGTTCGTCGGT

TGGAAGAGGCATTAGACGCTTTCGACCCACGTCCACACTGGGGAAAGGTTTTCACAACGTCCGCAGCTGCATTGCGTGCCCG

GTACCCACGGTTGGCTGACTTCAGAGCACTTGCTCGGGAGCTTGACCCCTCAGGAAAGTTCACTAA 

AldOTf 

ATGACAATGCGTAGTACCAACTGGGCTGGCAACGTAGTATTCCGAGCGAGCGAGCTTCACCGCCCCGCGTCCATTGACGAGT

TACGGCGGGTGGTGGCAAGATCTCCCAAGGTACGAGTGCTGGGAAGTGGACACTCATTCAACGAGATTACTGACACGGACG

GTACTCTCGTGTCATTAGATGCTCTGCCACCCGAGGTTGAGATCGACGGCGCAACCGGTACAGCTCGAATTAGCGCGGGATT

ACGATATGGTGAACTGAGCCGACGTCTCCATGCCGCGGGGCATGCGTTAGCTAACCTGGCGAGCTTACCTCACATCTGCGTG

GCTGGGGCCTGCGCAACTGGGACACATGGCAGCGGTGATGGAAACGGTGGACTGGCTACCTCAGTGACCGCTGTCGAACTC
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GTTACAGGCGAAGGGGATCTGGTTACATTATCTCGTGACGCGGATCCAGATCGATTCCCCGGTGCGGTAGTGAGCCTTGGCG

CTTTAGGAGTCGTGGTCGCGATGACGCTCAGACTGGTGCCGGCTTTTGAAGTTCGCCAACGCGTATACGAAAACCTGCCGGC

AGAAGCGCTGGCTGGTCACTTCGACGAGATTATGGCCTCGGGGTACAGTGTGTCCCTGTTCACAGACTGGCGTGGCGACCGT

ATTTCACAGGTTTGGGTTAAAGAGCGTGTAGACGCATCATCTGGTGCACCGGGAGACGAGAGAGAGCCGGTGGTGGCTGCG

CTGGGTGCCACACCAGCAGATGGTCCTCGCCATCCTGTGCCTGGAATGCCTGCAGTGAATTGCACGGAACAACTTGGGGTTC

CAGGGCCTTGGTTTGAGCGGCTGCCTCACTTTCGGCCAGAGTTCACACCGTCGTCAGGCGACGAGCTGCAGGCCGAGTATTT

ATTACCACGCCGACACGCCGTCGCAGCGTTCCAAGCGCTCGCGGGAATAGCCGACCGTATCGCTCCGGTGTTACATATCTCT

GAAATCAGAACGGTGGCCGCAGACGACCTCTGGCTGAGTCCCTTCCACGGTAGAGATACTGTAGCATTCCATTTCACATGGA

AGCGGGACGAAGCCGCTGTTCTTGATGTCTTAGGTCTGATGGAAGACGTACTCGCCCCTTTCGAGCCGCGCCCTCACTGGGG

TAAGTTGTTCACGATACCACCGAAAGTTCTGCATTCCCGTTACGACCGCATGGCTGACTTTCGGGCTCTGGCGCGCGAATTG

GACCCGGCAGGGAAGTTCGCTAACGCCTTCGTTGCTCGCCATGTGCTGGAGATTGAATAA 

 

 

Table S2. Used primers for mutagenize  

Primer Sequence ‘3-‘5  

V258L_P259I AldOTf 

Fw 
CATCCTCTGATTGGAATGCCTGCAGTG 

V258L_P259I AldOTf 

Rv 
CAGGCATTCCAATCAGAGGATGGCGAGGACC 

 

 

 

Table S3. Observed kobs of the AldOs using deuterated glycerol as substrate 

enzyme 
glycerol 

kobs (s-1) 

glycerol-d8 

kobs (s-1) 
ratio 

AldOAb 1.46 0.36 4.1 

AldOCh 1.34 0.50 2.7 

AldOSt 1.32 0.45 2.9 

AldOTf 1.49 0.32 4.7 

Measured with the oxygen consumption assay at 25 ⁰C with 1 µM enzyme in 50 mM KPi, pH 7.5 and 

250 mM of glycerol or glycerol-d8 (all hydrogens are replaced by deuterium). 
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Table S4. Single and double mutants performed on AldOTf. Each X represents one of the double 

mutants and the header of the first column represents the single mutants. Marked in red are the single 

and double mutants that showed improved PELE profiles. 

 

 P259N P259A P259L P259I P259V P259T P259R 

V258L X X X X X X X 

V258M X X X X X X X 

V258I X X X X X X X 

  P262D P262S P262A 

M261Q X X X 

M261V X X X 

M261L X X X 

M261I X X X 


