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Tables and Figures 

Table S1. Screening results of saturation mutagenesis libraries A, B and C of TbSADH towards model 
reaction of Scheme 1, focusing on stereoselectivity. 

libraries List  Mutation ee (%) Favored 
enantiomer 

Conversion (%) 

Template WT  20%  R 100% 
 
 
Library A 

LG118 A85S/I86G/W110R/T154I 47%  R 40% 
LG146 A85C/I86L/W110G/T154S/Y26

7F/L294H/C295V 
70%  R 90% 

LG106 A85V/I86D/W110C/T154S/Y26
7L/L294G/C295G 

47%  S 35% 

Template LG146 A85C/I86L/W110G/T154S/Y26
7F/L294H/C295V 

70%  R 90% 

 
 
Library B 

LG296 A85C/I86L/W110H/T154S/Y26
7F/L294C/C295G 

93%  S 85% 

LG277 A85C/I86L/W110G/T154S/Y26
7F/L294H/C295S 

92%  R 75% 

LG295 A85C/I86L/W110D/T154S/Y26
7F/L294C/C295G 

84%  S 60% 

Template LG146 A85C/I86L/W110G/T154S/Y26
7F/L294H/C295V 

70%  R 90% 

Library C N N N N N 

 

Table S2. The effect of pH on catalysis by variant LG296 in terms of stereoselectivity and conversion of 
model reaction (Scheme 1). 

 
 
 
 
 
 
 

 
 
 
 
 
 

pH range ee(%) Conversion rate (%) 
pH6 (PBS buffer) 91% 80% 
pH7 (PBS buffer) 91% 92% 
pH7.4 (PBS buffer) 95% 95% 
pH8 (PBS buffer) 80% 60% 
pH8 (Tris-HCl) 80% 65% 
pH9 (Tris-HCl) 76% 36% 
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Table S3. The effect of substrate concentration on catalysis by variant LG296 in terms of stereoselectivity 
and conversion of model reaction (Scheme 1). 
Substrate concentration 
(mM) 

ee(%) Conversion rate (%) 

10mM 95% 97% 
15mM 95% 96% 
20mM 95% 85% 
30mM 95% 75% 
40mM 92% 65% 
50mM 92% 57% 
60mM 92% 43% 
80mM 92% 30% 
100mM 80% 13% 

 

 

 

Table S4. The effect of cosolvent iso-propanol on catalysis by variant LG296 in terms of stereoselectivity 
and conversion of model reaction (Scheme 1). 

 

 

 

 

 

 

 

 

 

 

 

 

Table S5. List of primers for saturation mutagenesis of TbSADH. 
 
Name of primer Sequence (5' to 3') 
85NDT+86NDT-F 5’-CGCGTTGTTGTGCCANDTNDTACCCCTGATTGGCGGAC-3’ 
110NDT-F 5’-GGAATGCTGGCAGGCNDTAAATTTTCGAATGTAA-3’ 
110NDT-R 5’-TTACATTCGAAAATTTAHNGCCTGCCAGCATTCC-3’ 
154NDT-F 5’-CCCGATATGATGACCNDTGGTTTTCACGGAGCTGAAC-3’ 
154NDT-R 5’-GTTCAGCTCCGTGAAAACCAHNGGTCATCATATCGGG-3’ 
267NDT-F 5’-TCGCTAATGTAAATNDTTTTGGCGAAGGAGAGGT-3’ 
267NDT-R 5’-ACCTCTCCTTCGCCAAAAHNATTTACATTAGCGA-3’ 
295NDT+294NDT-R 5’-TTAGACGTCCACCGGGAHNAHNCCCGCCTTTTATA-3’ 

 
 
 
 
 

Ratio of iso-propanol in reaction system ee (%) Conversion rate (%)

5% 95% 93% 

10% 95% 94% 

15% 95% 94% 

20% 95% 93% 

30% 90% 82% 
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Table S6. Cofactor specificity of TbSADH and its variants. 

 
Enzymes Protein concentration 

(mg/mL) 
specific activity for 

NADPH (U/mg) 
specific activity for 

NADH (U/mg) 
WT 1.16 5.54±0.26 0 

LG296 0.77 11.32±0.24 0 
LG277 0.79 13.84±0.39 0 

 
 
 

 

Figure S1. Primer design and library creation of TbSADH for library A. 
 
 
 
 
 

 

Figure S2. Primer design and library creation of TbSADH for library B. 
 
 
 
 
 

 

Figure S3. Primer design and library creation of TbSADH for library C. 
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Figure S4. GC spectra of 1a, racemic product 2a, and the products of catalysis by LG296 and LG277. The 

analysis was performed on a Hydrodex-β-TBDAc, 25 m  0.25 mm ID with hydrogen as the carrier gas 

(1bar) and flame ionization detector. The column temperature was controlled as follows: 130°C (0 min)，

5°C/min，150°C (0 min)，50°C/min，200°C (1 min). 
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Figure S5. GC spectra of 1b, racemic product 2b, and the products of catalysis by WT TbSADH, LG296 

and LG277. The analysis was performed on a β-DEX 225 Column (30 m0.25 mm0.25 μm) with helium as 

the carrier gas and flame ionization detector. The column temperature was controlled as follows: 100 °C (0 

min)–5°C/min–160 °C (4 min).  
 
 
 

 

Figure S6. HPLC spectra of 1c, racemic product 2c, and the products of catalysis by WT TbSADH, LG296 

and LG277. The analysis was performed on a chiral OD-H column (4.6 mm × 250 mm, DAICEL CHIRAL 

TECHNOLOGIES CO.LTD) with a mixture of hexane and isopropanol (9:1) as the eluent at 1.0 ml/min of 

flow rate and the column temperature being controlled at 30 °C. 
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Figure S7. GC spectra of 1d, racemic product 2d, and the products of catalysis by WT TbSADH, LG296 

and LG277. The analysis was performed on a β-DEX 225 Column (30 m0.25 mm0.25 μm) with helium as 

the carrier gas and flame ionization detector. The column temperature was controlled as follows: 100 °C (0 

min)–5°C/min–160 °C (2 min).  
 
 
 
 

 

Figure S8. GC spectra of 1e, racemic product 2e, and the products of catalysis by WT TbSADH, LG296 and 

LG277. The analysis was performed on a β-DEX 225 Column (30 m0.25 mm0.25 μm) with helium as the 

carrier gas and flame ionization detector. The column temperature was controlled as follows: 80 °C (0 

min)–5°C/min–160 °C (0 min).  
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Figure S9. HPLC spectra of 1f, racemic product 2f, and the products of catalysis by WT TbSADH, LG296 

and LG277. The analysis was performed on a chiral AD-H column (4.6 mm × 250 mm, DAICEL CHIRAL 

TECHNOLOGIES CO.LTD) with a mixture of hexane and isopropanol (94:6) as the eluent at 1.0 ml/min of 

flow rate and the column temperature being controlled at 30 °C. 
 
 
 
 

 

Figure S10. HPLC spectra of 1g, racemic product 2g, and the products of catalysis by WT TbSADH, LG296 

and LG277. The analysis was performed on a chiral OD-H column (4.6 mm × 250 mm, DAICEL CHIRAL 

TECHNOLOGIES CO.LTD) with a mixture of hexane and isopropanol (9:1) as the eluent at 1.0 ml/min of 

flow rate and the column temperature being controlled at 30 °C. 

 
 


