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Fig. S1  Multiple sequence alignment of polyol dehydrogenase enzymes. Multiple sequence alignment was carried out using 
Discovery Studio 3.5. Protein sequence of 45 members of the polyol dehydrogenase family was aligned (only amino acid residues 
from 68 to 143 are shown; sequence number is according to NcLAD protein sequence). The target amino acid residue (L136; PDB 
ID 3M6I) is indicated with orange background. The conserved residues are marked with yellow background. Gene IDs are given on 
the left side.
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Fig. S2  Effect of point mutations on the secondary structure. Expression (left panel) and purification (right 
panel) of NcLAD wild-type and selected mutants. Lane M contains the protein markers and lanes WT, 
L136P, L136A, L136C, L136H, L136E, L136K and L136W correspond to the purified mutant enzymes of 
NcLAD with a molecular weight of ~41 kDa.
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Fig. S3 The effect of point mutations on the globular structure and secondary structure elements of 
NcLAD. (A) NcLAD wild-type PDB coordinates (red color) as a reference structure, superimposed with 
four mutants L136A (grey color), L136C (yellow color), L136H (blue color), and L136P (magenta color). 
(B) Secondary structure element cartoon predicted using Kabsch and Sander’s method represents the 
altered secondary structure elements in the mutants (L136H and L136P) of NcLAD. The secondary 
structure elements of NcLAD are color coded, with helices in red, strands in blue, and coils in beige.
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Fig. S4 An orthogonal top-view of the NcLAD wild-type structure (ribbon diagram), showing the 
distribution of hydrophobicity at the substrate-binding pocket (5Å from bound L-arabinitol). The solvent 
hydrophobic surface was calculated with a probe radius 1.4 Å. Surface colors range from blue (negative 
hydrophobicity) to brown (positive hydrophobicity). L-arabinitol is shown in the stick model with yellow 
color carbon.
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Fig. S5 Correlation between relative activities and free energies of binding for five (wild-type, L136C, 
L136A, L136H, and L136P) molecular patterns (enzyme-substrate complex) discussed in this study.
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Table S1  Relative activities of NcLAD and HjLAD wild-type enzymes and their variants

NI- Not investigated

NcLAD/HjLAD Relative activity (%) of  
NcLAD/HjLAD

Wild-type 100/100

L136A/L149A 44/43

L136C/L149C 72/80

L136I/L149I 39/47

L136M/L149M 38/46

L136V/L149V 29/21

L136W/L149W 1.8/NI

L136K/L149K 1.2/NI

L136E/L149E 0.32/NI

L136H/L149H 0.70/0.30

L136P/L149P 0.00/0.00
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Table S2 RMSD values for globular geometry of the four superimposed structures of NcLAD

Structure RMSD (Å) based on C-alpha pairs

Wild-type 0.00
L136A 0.50
L136C 0.63
L136H 1.50
L136P 1.60


