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Table S1. Identification of potential mutagenic sites by molecular docking of distinct 

D-amino acids. 

D-Amino acids 
Amino acid residues around substrate binding pocket 

within 4 Å 

D-Phenyglycine D92, W121, F146, M152, H154, T171, H227 

D-Homophenylalanine D92, W121, F146, M152, H154, T171, H227, N253 

D-Tryptophan D92, W121, F146, M152, H227, N253 
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Table S2.  List of Primers 

Protein Primers (5’→3’) 

D92 Forward 

D92 Reverse 

W121 Forward 

W121 Reverse 

F146 Forward 

F146 Reverse 

M152 Forward 

M152 Reverse 

H154 Forward 

H154 Reverse 

T171 Forward 

T171 Reverse 

H227 Forward 

H227 Reverse 

N253 Forward 

N253 Reverse 

CGTTGACTCTTACNNKATCCACGGTGACCTG 

CAGGTCACCGTGGATMNNGTAAGAGTCAACG 

CTCTGCGGGTNNKGACCCGGGCAC 

GTGCCCGGGTCMNNACCCGCAGAG 

CACCTACACCAACNNKGGTCCGGGTATGT 

ACATACCCGGACCMNNGTTGGTGTAGGTG 

TCCGGGTATGTCTNNKGGTCACTCTGTTGC 

GCAACAGAGTGACCMNNAGACATACCCGGA 

TCCGGGTATGTCTATGGGTNNKTCTGTTGC 

GCAACAGAMNNACCCATAGACATACCCGGA 

GCTGTCTATGNNKATCCCGGCGGGTAT 

ATACCCGCCGGGATMNNCATAGACAGC 

GATGGACGTTGGTNNKGGTGTTGTTATGG 

CCATAACAACACCMNNACCAACGTCCATC 

GCGTATCAACNNKCCGGCGCTGAC 

GTCAGCGCCGGMNNGTTGATACGC 

 

 

 

Table S3. Kinetic parameters of WT and mutants toward 2-oxo-4-phenylbutyric acid 

Enzyme KM (mM) kcat (s
-1) 

WT 15.56±4.41 0.23±0.02 

T171H 10.59±2.40 0.50±0.03 

H227I 24.47±6.68 2.61±0.29 

W121L 3.21±1.69 0.32±0.03 

 

 

 



Table S4. Kinetic parameters of mutants toward phenylpyruvic acid 

Enzyme KM (mM) kcat (s
-1) 

WT 

W121L 

12.5±2.1 1 

10.28±2.74 

0.11±0.01 1 

0.78±0.07 

T171H 18.31±4.27 0.59±0.05 

H227I 12.00±2.62 4.28±0.29 

 

  

Table S5 Retention time of the FADD derived L/D-amino acids 

Amino acids and retention time (min) Methods a 

L-alanine: 7.6 

D-alanine: 10.7 

0.8 mL/min  

CH3CN : H2O (pH 3.0) = 35:65  

L-2-aminobutyrate: 6.9 

D-2-aminobutyrate: 9.7 

0.8 mL/min  

CH3CN : H2O (pH 3.0) = 35:65 

L-norvaline: 9.9 

D-norvaline: 16.1 

0.8 mL/min  

CH3CN : H2O (pH 3.0) = 35:65 

L-valine: 6.7 

D-valine: 9.6 

0.8 mL/min  

CH3CN : H2O (pH 3.0) = 40:60 

L-leucine: 9.6 

D-leucine: 15.0 

0.8 mL/min  

CH3CN : H2O (pH 3.0) = 40:60 

L-tert-leucine: 9.3 

D-tert-leucine: 14.5 

0.8 mL/min  

CH3CN : H2O (pH 3.0) = 40:60 

L-tryptophan: 38.9 

D-tryptophan: 59.4 

0.8 mL/min  

CH3CN : H2O (pH 3.0) = 30:70 

L-homophenylalanine: 12.2 

D-homophenylalanie: 20.1 

0.8 mL/min  

CH3CN : H2O (pH 3.0) = 40:60 

L-phenylglycine: 25.7 

D-phenylglycine: 7.9 

0.5 mL/min 

H2O (perchloric acid 1.5) b 

L-phenylalanine: 14.4 

D-phenylalanine: 11.0 

0.5 mL/min 

H2O (perchloric acid 1.5) b 

a Standard FDAA derived separation condition. 

b Performed on CROWNPAK CR(+) column (Daicel Chemical Industries, Japan). 



Figure S1. SDS-PAGE analysis of purified WT and mutant StDAPDH. Lane M, 

protein marker; 1, wild-type; 2, mutant W121L; 3, mutant T171H; 4, mutant H227I; 5, 

mutant W121L/H227I. 

 

 

Figure S2. Chiral HPLC analysis of the products for the reductive amination of 2-keto 

acids. 

 



 



 



 



 



 



 



 



 



 

 

 

 

 

 

 

 

 

 



Figure S3. NMR spectra of D-amino acid derivatives 
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