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Abstract:
reductases was established by combining the reverse alcohol oxidation with the azoreductase-catalyzed reduction of azo

In this study, a fast carbonyl reductases colorimetric screening method for discovering stereoselective carbonyl

dye. When azo dye (Orange I , 4-(4-hydroxy-1-naphthylazo) benzenesulfonic acid) and azoreductase (AzoB) were added
into the reaction system of alcohol oxidation catalyzed by carbonyl reductase, the produced NAD(P)H served as electron
donor for the azoreductase to reduce the azo dye, resulting the color fade. Hence, the carbonyl reductases can be screened
by the obvious color change. When chiral alcohol was used as the substrate, the activity and stereoselectivity of carbonyl

reductases can be screened at the same time.

Keywords: chiral alcohol, carbonyl reductase, azoreductase, azo dye, screening method
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Fig. 1 Reaction mechanism of screening method.
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Fig. 2 Purification of azoreductase AzoB. M: protein
marker; 1: extraction of the recombinant E. coli; 2:
supernatant; 3: pooled fractions with Ni-affinity
chromatography.
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Fig. 3 Validation of enzyme activity and establishment
of the screening method.
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Table 1 The effects of AzoB and Orange 1 to the
activity of carbonyl reductase

Specific activity

Group Main ingredients (Umg)

A SSCR M242F/Q245T 9.0
SSCR M242F/Q245T,

B 7.6
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SSCR M242F/Q245T,

C 2.5
Orange |
SSCR M242F/Q245T,

D 2.1

AzoB, Orange |
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Table 2 Influence of reaction time on the screening
result

Reaction time (min) Absorbance (482 nm)

0 1.270
1 1.013
2 0.272
3 0.151
4 0.161
5 0.144

All of the reactions were detected at 482 nm after 2 min.

2 min 1 min 0 min

5 min

3 min 4 min

B 4 AN[E R R R B 8] X 76 1% 45 SR AT S M
Fig. 4
result.

Influence of reaction time on the screening
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Fig. 5 Screening of carbonyl reductases by AzoB and Orange I .
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Table 3 Activities and enantioselectivities

screening of carbonyl reductases by GC

Conversion Diastereoselectivity
(%) excess (%)

SSCR 81.7 58.7(S)
SSCR Q245H 57.5 96.3(S)
SSCR Q245L 76.1 88.0(S)
SSCR K181R
SSCR N207Q 69.4 10.1(S)
SSCR N207L 89.5 79.4(S)
SSCR M242C 55.5 62.7(S)
i/[s2i§L/Q245T 99.9 oL
I?/IS2C412{C/Q245L 87.9 88.2(5)
i/ISZCAll;F/Q245T 998 93.4(5)
CMCR 99.8 99.9(R)
Ymr226¢ 86.2 89.7(S)
Gre2 77.5 16.8(S)
PFADH
Yil124W
C3
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F 4 FIA AzoA FNTESRLIFITHIE 1S X AR 14 7 it
Table 4 Screening of carbonyl reductases by AzoA and Amaranth

HO':,, W QH QH OH A
O o o e
HO

SSCR
SSCR Q245H
SSCR Q245L
SSCR K181R - - ; . )
SSCR N207Q - - - - )
SSCR N207L +
SSCR M242C +
SSCR M242L/Q245T + - ) _ )
+
+

+ o+ o+

SSCR M242C/Q245L
SSCR M242F/Q245T
CMCR o + + + )
Ymr226¢ + = = = =
Gre2 - - - - -
PFADH - - - - -
Yill124W - - - - -
C3 - - - - -
+: had the activity; -: no activity.

B
200F OH 33.657 36.432
150k ©)\/OH
A o)
(R)-1-Phenylethane (S)-1-Phenylethane 5100'
-1,2-diol -1,2-diol soF
e SO T S
Control group 5 10 15 20 25 30 35 40
t (min)
C
175¢ 36.404
1501 OH
- 125} ~OH
CMCR | < 100f ©/\/
g 751
501
25(
5 10 15 20 25 30 35 40
t (min)

B 6 CMCR Xf(R)-1-F£-1,2-2 ZEEFA(S)-1-F £-1,2- 7 Z B2 09 7E M B X BRAKRIE #3214 7 5 SR 36

Fig. 6 Activities and enantioselectivities screening of carbonyl reductases CMCR by (R)-1-Phenylethane- 1,2-diol
and (S)-1-Phenylethane-1,2-diol. (A) Screening by AzoB. (B) The HPLC spectrum of racemic
1-phenylethane-1,2-diol. (C) The product HPLC spectrum of CMCR reduced a-hydroxy acetophenone.
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