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1. Synthesis of 13a-17a and 19a by Grignard reaction

13a-17a and 19a were prepared according to a previously reported procedure (Tao et al. 2012).
A mixture of 1-bromo-2-methylbenzene (1.664 g, 9.73 mmol) and magnesium (249.6 mg, 10.27
mmol) activated with I (1.0 mg) in dry tetrahydrofuran (THF, 16 mL) was heated at 70°C, then
refluxed for 4 h. After cooling to 0°C, a solution of 2-cyanopyridine (852.0 mg, 8.18 mmol) was
added dropwise to the mixture. The mixture was warmed to 60°C and stirred overnight. The
reaction was quenched with saturated NH4Cl, and the product was extracted with CH,Cl,. The
combined organic layer was dried over Na,SOs, and the solvent was removed by rotary
evaporation under reduced pressure. The residue was then dissolved to Et;O (64 mL) and 6 N HCI
(8 mL) was added to the solution. After stirring at room temperature for 30 min, saturated
NaHCO; was added until the pH turned to 7. The product was extracted with CH>Cl,. The
combined organic layer was dried over Na;SOs, and the solvent was removed by rotary
evaporation under reduced pressure. The product was purified by silica gel column
chromatography (hexane: ethyl acetate, 4:1) to give 13a. 14a-17a and 19a were synthesized with
the above procedure. The 'H-NMR spectrum of the products was obtained using 400 MHz Bruker
Biospin Avance III 400A spectrometer (Bruker, USA), and compared with the spectra data
reported in the literature (Tao et al. 2012; Liu et al. 2019). The results were as follows.
13a (324.3 mg, yield 20%, white solid), 'H-NMR (400 MHz, CDCls): §=8.68 (d, J=4.0 Hz, 1H),
8.07 (d, J/=7.6 Hz, 1H), 7.87 (t, /=7.6 Hz, 1H), 7.45-7.38 (m, 3H), 7.29-7.23 (m, 2H), 2.38 (s, 3H).
14a (348.3 mg, yield 20%, brown oil), 'H-NMR (400 MHz, CDCl;): §=8.72 (d, J=4.8 Hz, 1H),
8.01 (d, J/=7.6 Hz, 1H), 7.89 (td, J/=7.7 Hz, 1.7 Hz, 1H), 7.84-7.82 (m, 2H), 7.49-7.46 (m, 1H),
7.41-7.35 (m, 2H), 2.42 (s, 3H).
15a (432.9 mg, yield 26%, yellow oil), 'H-NMR (400 MHz, CDCL): 6=8.71 (d, J=4.0 Hz, 1H),
8.02-7.97 (m, 3H), 7.90-7.86 (m, 1H), 7.48-7.45 (m, 1H), 7.29-7.27 (m, 2H), 2.42 (s, 3H).
16a (600.2 mg, yield 32%, yellow oil), 'H-NMR (400 MHz, CDCls): 6=8.63 (d, J=4.8 Hz, 1H),
8.11 (d, /=8.0 Hz, 1H), 7.86 (td, J=7.8 Hz, 1.6 Hz, 1H), 7.49 (d, J/=7.6 Hz, 1H), 7.45-7.33 (m,
4H).
17a (641.6 mg, yield 35%, white solid), 'H-NMR (400 MHz, CDCls): §=8.73 (d, J=4.4 Hz, 1H),
8.09-8.06 (m, 2H), 7.99-7.96 (m, 1H), 7.92 (td, J=7.6 Hz, 1.6 Hz, 1H), 7.58-7.55 (m, 1H), 7.53-
7.50 (m, 1H),7.43 (t, J=7.8 Hz, 1H).
19a (152.9 mg, yield 9%, white solid), 'H-NMR (400 MHz, CDCl;): 6=8.71 (d, J=4.4 Hz, 1H),
8.17 (dd, J=8.8 Hz, 5.6 Hz, 2H), 8.05 (d, /=8.0 Hz, 1H), 7.90 (td, J/=7.8 Hz, 1.3 Hz, 1H), 7.50-
7.47 (m, 1H), 7.15 (t, J/=8.6 Hz, 2H).

2. Synthesis of rac-3b-5b and rac-12b-19b by sodium borohydride reduction
NaBH; (129.0 mg, 3.41 mmol) was added to 3a (580.6 mg, 4.20 mmol) in dry ethanol (20 mL)



and stirred in an ice bath. The suspension was further stirred at room temperature until the reaction
was detected completely by TLC. Then the reaction was quenched by the addition of 1N HCI until
pH turned to 7-8. After removed ethanol, the residue was extracted with Et,O, then washed with
saturated NaHCO3. The combined Et,O layers were dried by MgSO, and the solvent was removed
by rotary evaporation. The product was purified by silica gel column chromatography (hexane:
ethyl acetate, 2:1~4:1) to give rac-3b. Rac-4b, rac-5b and rac-12b-19b were synthesized with
the above procedure. The 'H-NMR spectrum of the products was obtained using 400 MHz Bruker
Biospin Avance III 400A spectrometer (Bruker, USA), and compared with the spectra data
reported in the literature (Li et al. 2014; Liu et al. 2019; Nian et al. 2019; Liu et al. 2021). The
results were as follows.

rac-3b (508.7 mg, yield 77%, colorless oil), "H-NMR (400 MHz, CDCl;): §=7.33-7.28 (m, 1H),
7.14-7.09 (m, 2H), 6.95 (td, J=8.4 Hz, 2.0 Hz, 1H), 4.90 (q, J/=6.5 Hz, 1H), 1.84 (brs, 1H), 1.49
(d, /=6.4 Hz, 3H).

rac-4b (652.3 mg, yield 86%, colorless oil), "H-NMR (400 MHz, CDCl;): 6=7.36-7.33 (m, 2H),
7.06-7.00 (m, 2H), 4.90 (q, /=6.4 Hz, 1H), 1.77 (brs, 1H),1.48 (d, J/=6.4 Hz, 3H).

rac-5b (709.1 mg, yield 78%, colorless oil), "H-NMR (400 MHz, CDCl): 6=7.60 (dd, /=7.8 Hz,
1.4 Hz, 1H), 7.34-7.28 (m, 2H), 7.20 (td, J/=7.6 Hz, 1.6 Hz, 1H), 5.30 (q, /=6.4 Hz, 1H), 1.95 (brs,
1H), 1.50 (d, /=6.4 Hz, 3H).

rac-12b (161.3 mg, yield 84%, white solid), '"H-NMR (400 MHz, CDCls): 6=8.56 (d, /=4.8 Hz,
1H), 7.61 (td, J=7.6 Hz, 1.6 Hz, 1H), 7.39-7.31 (m, 4H), 7.29-7.24 (m, 1H), 7.18 (dd, /=7.2 Hz,
5.2 Hz, 1H), 7.14 (d, /=8.0 Hz, 1H), 5.75 (d, /=4.0 Hz, 1H), 5.23 (d, J=4.4 Hz, 1H).

rac-13b (92.5 mg, yield 86%, colorless oil), "TH-NMR (400 MHz, CDCls): 6=8.56 (d, J=4.8 Hz,
1H), 7.58 (td, J/=7.6 Hz, 1.6 Hz, 1H), 7.26-7.24 (m, 1H), 7.19-7.14 (m, 4H), 7.02 (d, J=8.0 Hz,
1H), 5.96 (s, 1H), 5.27 (brs, 1H), 2.32 (s, 3H).

rac-14b (75.2 mg, yield 66%, white solid), 'H-NMR (400 MHz, CDCls): 6=8.56 (d, J=4.8 Hz,
1H), 7.61 (td, /=7.8 Hz, 1.6 Hz, 1H), 7.25-7.14 (m, 5H), 7.08 (d, J/=7.2 Hz, 1H), 5.71 (s, 1H),
5.19 (d, J/=3.6 Hz, 1H), 2.32 (s, 3H).

rac-15b (109.1 mg, yield 90%, white solid), "H-NMR (400 MHz, CDCls): 6=8.55 (d, J=4.8 Hz,
1H), 7.60 (td, J/=7.7 Hz, 1.7 Hz, 1H), 7.26-7.24 (m, 2H), 7.19-7.13 (m, 4H), 5.72 (d, J=3.6 Hz,
1H), 5.15 (d, /=4.0 Hz, 1H), 2.32 (s, 3H).

rac-16b (85.1 mg, yield 69%, colorless oil), "H-NMR (400 MHz, CDCls): 6=8.57 (d, J=4.8 Hz,
1H), 7.62 (td, /=7.7 Hz, 1.7 Hz, 1H), 7.41-7.37 (m, 2H), 7.25-7.18 (m, 4H), 6.27 (d, J/=3.2 Hz
1H), 5.43 (d, /4.4 Hz 1H).

rac-17b (94.5 mg, yield 82%, colorless oil), "TH-NMR (400 MHz, CDCls): 6=8.57 (d, J=4.8 Hz,
1H), 7.64 (td, /=7.7 Hz, 1.7 Hz, 1H), 7.37 (s, 1H), 7.28-7.20 (m, 4H), 7.15 (d, /=8.0 Hz 1H), 5.71
(s, 1H), 5.28 (d, /=3.6 Hz 1H).



rac-18b (215.1 mg, yield >99%, white solid), 'H-NMR (400 MHz, CDCLs): 6=8.56 (d, J=4.8 Hz,
1H), 7.63 (td, J=7.7 Hz, 1.7 Hz, 1H), 7.33-7.28 (m, 4H), 7.22-7.19 (m, 1H), 7.12 (d, J=7.6 Hz
1H), 5.72 (s, 1H), 5.25 (s, 1H).

rac-19b (81.5 mg, yield 78%, white solid), "H-NMR (400 MHz, CDCls): 6=8.56 (d, J=4.8 Hz,
1H), 7.62 (td, J=7.7 Hz, 1.7 Hz, 1H), 7.36-7.32 (m, 2H), 7.22-7.19 (m, 1H), 7.12 (d, J=8.0 Hz,
1H), 7.03-6.99 (m, 2H), 5.73 (s, 1H), 5.26 (s, 1H).

3. The preparative scale asymmetric reduction of Sa by GcAPRD Phe56lle

5a (52.2 mg, 0.34 mmol) was converted to (S)-5b (41.1 mg, 0.26 mmol, yield 77%, colorless
oil), [0]p*"= -58.4 (c=0.50, CHCl3, >99% ee) (lit.(Liang et al. 2018) [a]p*’=—56.8 (c=1.0, CHCl;,
>99% ee (S)); 'H-NMR (400 MHz, CDCls): 6=7.59 (dd, J=7.8 Hz, 1.4 Hz, 1H), 7.33-7.28 (m,
2H), 7.19 (td, J=7.6 Hz, 1.6 Hz, 1H), 5.29 (q, /=6.4 Hz, 1H), 1.99 (brs, 1H), 1.49 (d, /=6.4 Hz,
3H).

4. Asymmetric reduction of 12a-19a by GcAPRD Trp288Ala, Phe56lle/Trp288Ala and
Phe56Ala/Trp288Ala

Reduction of 12a

Trp288Ala: 12a (6.6 mg, 0.036 mmol, 12 mM) was converted to (5)-12b (5.1 mg, 0.028 mmol,
yield 76%).

Phe56lle/Trp288Ala: 12a (6.1 mg, 0.033 mmol, 11 mM) was converted to (S)-12b (5.7 mg, 0.031
mmol, yield 92%).

Phe56Ala/Trp288Ala: 12a (6.4 mg, 0.035 mmol, 12 mM) was converted to (R)-12b (3.5 mg,
0.019 mmol, yield 54%).

'H-NMR (400 MHz, CDCl3): §=8.57 (d, J=4.8 Hz, 1H), 7.62 (t, J=7.8 Hz, 1H), 7.39-7.27 (m,
5H), 7.21-7.18 (m, 1H), 7.15 (d, J/=8.0 Hz, 1H), 5.75 (s, 1H), 5.26 (d, J/=3.6 Hz, 1H).

Reduction of 13a

Trp288Ala: 13a (6.2 mg, 0.031mmol, 11 mM) was converted to (S)-13b (4.2 mg, 0.021 mmol,
yield 67%).

Phe56lle/Trp288Ala: 13a (8.0 mg, 0.041 mmol, 14 mM) was converted to (R)-13b (7.7 mg, 0.039
mmol, yield 95%).

Phe56Ala/Trp288Ala: 13a (6.0 mg, 0.030 mmol, 10 mM) was converted to (R)-13b (3.8 mg,
0.019 mmol, yield 63%).

'H-NMR (400 MHz, CDCl5): §=8.60 (d, J=4.8 Hz, 1H), 7.60 (td, /=7.6 Hz, 1.6 Hz, 1H), 7.24-
7.15 (m, 5H), 7.02 (d, J/=8.0 Hz, 1H), 5.96 (s, 1H), 5.11 (brs, 1H), 2.34 (s, 3H).

Reduction of 14a

Trp288Ala: 14a (5.9 mg, 0.030 mmol, 10 mM) was converted to (R)-14b (4.5 mg, 0.023 mmol,



yield 76%).

Phe56lle/Trp288Ala: 14a (8.2 mg, 0.042 mmol, 14 mM) was converted to (R)-14b (6.6 mg, 0.031
mmol, yield 80%).

Phe56Ala/Trp288Ala: 14a (6.2 mg, 0.031 mmol, 11 mM) was converted to (R)-14b (5.2 mg,
0.026 mmol, yield 83%).

'H-NMR (400 MHz, CDCl3): §=8.57 (d, J=4.8 Hz, 1H), 7.61 (td, J=7.6 Hz, 1.6 Hz, 1H), 7.24-
7.14 (m, SH), 7.09 (d, /=7.2 Hz, 1H), 5.71 (s, 1H), 5.22 (brd, J=3.2 Hz, 1H), 2.33 (s, 3H).
Reduction of 15a

Trp288Ala: 15a (6.3 mg, 0.032 mmol, 11 mM) was converted to (S)-15b (5.1 mg, 0.026 mmol,
yield 80%).

Phe56lle/Trp288Ala: 15a (9.0 mg, 0.046 mmol, 15 mM) was converted to (S)-15b (8.7 mg, 0.044
mmol, yield 96%).

Phe56Ala/Trp288Ala: 15a (6.8 mg, 0.034 mmol, 12 mM) was converted to (R)-15b (5.6 mg,
0.028 mmol, yield 82%).

'H-NMR (400 MHz, CDCl;): §=8.56 (d, J=4.8 Hz, 1H), 7.61 (td, J=7.7 Hz, 1.7 Hz, 1H), 7.26-
7.25 (m, 2H), 7.20-7.13 (m, 4H), 5.72 (s, 1H), 5.18 (brd, /=2.8 Hz, 1H), 2.32 (s, 3H).

Reduction of 16a

Trp288Ala: 16a (6.6 mg, 0.030 mmol, 10 mM) was converted to (R)-16b (5.6 mg, 0.025 mmol,
yield 84%).

Phe56lle/Trp288Ala: 16a (10.9 mg, 0.050 mmol, 17 mM) was converted to (R)-16b (10.5 mg,
0.048 mmol, yield 95%).

Phe56Ala/Trp288Ala: 16a (6.8 mg, 0.031 mmol, 10 mM) was converted to (R)-16b (4.9 mg,
0.022 mmol, yield 71%).

'H-NMR (400 MHz, CDCls): 6=8.57 (d, J=4.8 Hz, 1H), 7.62 (td, J=7.6 Hz, 16 Hz, 1H), 7.40-7.37
(m, 2H), 7.25-7.18 (m, 4H), 6.27 (s, 1H), 5.43 (brs, 1H).

Reduction of 17a

Trp288Ala: 17a (6.8 mg, 0.031 mmol, 10 mM) was converted to (R)-17b (5.7 mg, 0.026 mmol,
yield 83%).

Phe56lle/Trp288Ala: 17a (7.0 mg, 0.032 mmol, 11 mM) was converted to (R)-17b (6.6 mg, 0.300
mmol, yield 93%).

Phe56Ala/Trp288Ala: 17a (6.6 mg, 0.030 mmol, 10 mM) was converted to (R)-17b (2.2 mg,
0.010 mmol, yield 33%).

'H-NMR (400 MHz, CDCls): 6=8.57 (d, J=4.8 Hz, 1H), 7.64 (td, J/=7.7 Hz, 1.7 Hz, 1H), 7.38 (s,
1H), 7.28-7.26 (m, 2H), 7.25-7.20 (m, 2H), 7.15 (d, J=7.6 Hz, 1H), 5.71 (d, J/=3.6 Hz, 1H), 5.27
(brd, J/=4.0 Hz, 1H).

Reduction of 18a



Trp288Ala: 18a (8.3 mg, 0.038 mmol, 13 mM) was converted to (R)-18b (4.9 mg, 0.022 mmol,
yield 56%).

Phe56lle/Trp288Ala: 18a (7.3 mg, 0.034 mmol, 11 mM) was converted to (R)-18b (7.1 mg, 0.032
mmol, yield 96%).

Phe56Ala/Trp288Ala: 18a (6.7 mg, 0.031 mmol, 10 mM) was converted to (R)-18b (3.5 mg,
0.016 mmol, yield 51%).

'H-NMR (400 MHz, CDCl3): §=8.57 (d, J=4.8 Hz, 1H), 7.63 (t, J=7.8 Hz, 1H), 7.33-7.29 (m,
4H), 7.23-7.20 (m, 1H), 7.12 (d, J/=8.0 Hz, 1H), 5.72 (d, J=3.6 Hz, 1H), 5.27 (d, J/=4.4 Hz, 1H).
Reduction of 19a

Trp288Ala: 19a (6.6 mg, 0.033 mmol, 11 mM) was converted to (R)-19b (4.9 mg, 0.024 mmol,
yield 74%).

Phe56lle/Trp288Ala: 19a (6.3 mg, 0.031 mmol, 10 mM) was converted to (R)-19b (5.7 mg, 0.028
mmol, yield 90%).

Phe56Ala/Trp288Ala: 19a (6.5 mg, 0.032 mmol, 11 mM) was converted to (R)-19b (5.8 mg,
0.029 mmol, yield 88%).

'H-NMR (400 MHz, CDCl3): §=8.57 (d, J=5.2 Hz, 1H), 7.63 (td, J=7.7 Hz, 1.7 Hz, 1H), 7.36-
7.32 (m, 2H), 7.22-7.19 (m, 1H), 7.11 (d, J=7.6 Hz, 1H), 7.05-6.99 (m, 2H), 5.73 (s, 1H), 5.24 (d,
J=3.2 Hz, 1H).

Table S1. The primer sequences to prepare GcAPRD Phe56 mutants

Mutants Forward primers (5’—3”) Reverse primer (5°—37)
PheS6Ala GCNCCCATTCCCTCCAACAGCGTT

Phe56Val GTNCCCATTCCCTCCAACAGCGTT AGAGCCTTGGAGAATGT
Phe56lle ATHCCCATTCCCTCCAACAGCGTT GCAGGTC
Phe56His CAYCCCATTCCCTCCAACAGCGTT

Table S2. The chiral GC analysis method and retention time of 1a-11a and rac-1b-11b

Retention time (min)

Compound | Condition Internal standard Alcohol (b)*
Ketone (a)
(3-methyl-1-butanol) S R
1 A 9.1 15.3 19.9 19.6




Table S2. Continued

2 B 6.7 9.0 12.5 12.3
3 B 6.7 9.8 12.9 12.6
4 B 6.7 10.1 12.8 12.5
5 B 6.7 11.9 17.0 16.0
6 B 6.7 12.4 16.8 16.4
7 B 6.7 13.0 17.2 16.6
8 C 6.7 15.3 229 22.2
9 D 6.7 13.4 21.8 19.4
10 D 6.7 14.0 20.4 19.7
11 D 6.7 15.0 213 20.4

Condition A: 40 °C, 1 min, 5 °C/min, 150 °C, 10 min; Condition B: 40 °C, 1 min, 10 °C/min,
150 °C, 10 min; Condition C: 40 °C, 1 min, 10 °C/min, 160 °C, 15 min; Condition D: 40 °C, 1
min, 10 °C/min, 150 °C, 15 min.

*The retention time of R and S enantiomers was determined by referring to the literature

(Koesoema et al. 2019a; Koesoema et al. 2020).

Table S3. The chiral HPLC analysis method and retention time of 7ac-12b-19b

Retention time (min)*
Compound

S R
12b 20.2 23.6
13b 17.2 19.5
14b 18.1 22.0
15b 20.0 22.7
16b 17.5 18.4
17b 18.7 22.6
18b 20.8 259
19b 20.5 244

HPLC condition: hexane: 2-propanol=9:1, 0.5 mL/min, 254 nm, room temperature.
*The retention time of R and S enantiomers was determined by referring to the literature (Liu et
al. 2019; Nian et al. 2019).
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Figure S1. SDS-PAGE results of GcAPRD mutants on 12% of polyacrylamide gel (Lane M,
molecular weight standards; Lane 1, cell-free extract of Phe56Ala; Lane 2, purified Phe56Ala;
Lane 3, cell-free extract of Phe56Val; Lane 4, purified Phe56Val; Lane 5, purified Phe56lle; Lane
6, cell-free extract of Phe56lle; Lane 7, cell-free extract of Phe56His; Lane 8, purified Phe56His;
Lane 9, cell-free extract of Phe56lle/Trp288Ala; Lane 10, purified Phe561le/Trp288Ala; Lane 11,
cell-free extract of Phe56Ala/Trp288Ala; Lane 12, purified Phe56Ala/Trp288Ala.)
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Table S4. The ratio® of the activity of Phe56lle to wild type towards 1a-11a

Substituent 2’-substituted | 3’-substituted | 4’-substituted 3’, 4’ -disubstituted
H 1a2.2
F 2233 3a33 4a 4.8 -
Cl 5a 6.5 6a 5.6 Ta4.2 8all5
Br 9a 4.5 10a 1.1 11a 1.9 -

*The ratio was calculated using the relative activity in Fig. 2 and the specific activity in Table 1.

Ratio = (Relative activity of Phe56lle / Relative activity of wild type) x (48.8 pmol/min/mg /22.2
pmol/min/mg)
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aEEz|Chains SGDVNPVDE IKKITGGLGVQSAIVCAVARIAFEQAVASLKPMGKMVAVADPNTEMTLSV 273
34v7ichains SGAGA - ADAIRELTGGQGATAVFDFVGAQSTIDTAQQVVAVDEGHISVVGIHAGAHAKVG 280
[isvichains] SL - - - - - - - - TLDDASKEYDFVADIVSIQSTFDLALKQVKSNGLVIPLGLGSPKLTFDQ 273
4c40[Chains TL - - - - - - - - PES|ISPGSFSACFDFVSVQATFDVCQKYVEPKGVIMPVGLGAPNLSFNL 271
1YKFichans PRLEWGCGMAHKT I KGEGLCPBGRLRMERL IDEVFYKRVDPSKLVTHVFRGFDNIEKAFM 335
4eeziChains PTVVFD - - - - - GVEVAGSLVGTRLDLAEAFQFGAEGKVKPIVATRK----LEEINDIID 323
34v7iChains FEOM | PF - - - - - GASVVTPY TRSELMEVVALARAGRLDIHTETFT----LDEGPAAYR 330
[Bisvichains] NDLLVR - - - - - EIRILGSF TSLDQAEVFDLVKSGAFKPQVETGK----FKDLNEILE 323
4c4o|Chains GDLALR - - - - - EIRILGSF TTNDLDDVLKLVSEGKVKPVVRSAK----LKELPEYIE 321
1vkFichains LMKDKPKDLIIKPVV I LA - - - - - - - - o o o oo e e e e e e e e e mmmm bt mmmm o m o s 352
4eezichains EMKA - - -GKIEGRMV IDFTKLEHHHHHH 348
3JV7|Chains -ISEREENGCEIV VI - - = = = = oo o =i cioo o o = Simi s s a e e o Sieie o 345
[Bisvichains] KLEK - - -GQIKSRLVLTDFDD IMASMTGGQQMGRDPNSSSVDKLAAALEHHHHHH 375
4caoiChains KLRN - - - NAYEGRVMFNP - - - - - - - - - - - oo oo m e e e m ettt mc e m e e 336

Figure S2. Multiple sequences alignment (Alcohol dehydrogenase from Thermoanaerobacter
brockii (TbPSADH, PDB ID: 1YKF) (Korkhin et al. 1998)* Lactococcus lactis alcohol
dehydrogenase (LIAdhA, PDB ID: 4EEZ) (Liu et al. 2012); alcohol dehydrogenase ADH-A from
Rhodococcus ruber DSM 44541(ADH-A, PDB ID: 3JV7) (Kroutil and Gruber 2010);
acetophenone reductase from Geotrichum candidum NBRC 4597 (GcAPRD, PDB ID: 6ISV)
(Koesoema et al. 2019b); carbonyl reductase from Candida parapsilosis (CPCR2/cpADHS, PDB
ID: 4C40) (Man et al. 2014); Green circle: mutation site of each enzyme.)

?Alcohol dehydrogenase from Thermoanaerobacter ethanolicus (TeSADH) is identical in
sequence to 7TbSADH (Bsharat et al. 2017).
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Figure S3. Comparison of the location of the mutation site of GcARPD with other medium-chain
dehydrogenases/reductases (MDRs) *°. (A) Crystal structure of binding pockets of GcAPRD
containing the target loop with Phe56; (B) Comparison of GcARPD with other MDRs; (C) Spatial
alignment result of GcARPD and 7eSADH. (Yellow cavity: small binding pocket in GcAPRD;
blue cavity: large binding pocket in GcAPRD; peach pink: GcAPRD; blue: ADH-A; pink:
cpADHS; yellow: LIAdhA; green: ThSADH or TeSADH; gray sphere: Zn** and violet stick:
NAD(P)".)
"The crystal structure of GcAPRD was provided from literature (Koesoema et al. 2019b).
"The mutation site of other MDRs were provided from the following literatures: ThSADH
(Ala85Gly/lle86Leu and Ala85Gly/lle86Ala/GIn101Ala) (Liu et al. 2019; Qu et al. 2019); ADH-
A (Phe43Thr/Tyr54Gly/Leul19Tyr/Phe282Trp) (Maurer et al. 2018); ¢pADHS
(Cys57Val/Trp286Ser) (Ensari et al. 2018); LIAdhA
(Tyr50Phe/Asn110Ser/lle212Thr/Leu264Val) (Liu et al. 2012); 7eSADH (Trpl10Ala and
Trp110Gly) (Musa et al. 2007; Bsharat et al. 2017).
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