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Construction of a multi-enzyme one-step purification co-immobilization system

to catalyze asymmetric reduction for synthesis of chiral alcohols
SONG Hao-le"*, OUYANG Ya-ping”, YUAN Quan®, WANG Tian-yao®, MA Li**
(1.Hebei Yanuo Bioscience Co., Lid., Shijiazhuang 050035, China;
2.School of Chemical Engineering and Technology, Hebei University of Technology, Tianjin 300401, China)

Abstract: A system is developed for one-step purification co-immobilization of old yellow enzyme ( OYE1) ,alcohol

dehydrogenase (ADH-A) and glucose dehydrogenase (GDH) ,and a one-pot cascade catalytic system is developed to

catalyze ketene to high value-added chiral alcohol compounds while the in situ regeneration of coenzymes (NADPH and

NADH) is achieved.SiO, nanoflower modified by nickel ion metal chelation affinity chromatography medium ( Ni-NTA)

is taken as carrier, crude enzyme solutions containing ADH-A, OYE1, and GDH, targeted proteins with His-tag, are

separated , purified and immobilized in one-step, and the reaction is performed under the optimized reaction conditions.
The highest yield of chiral alcohol products can reach 92. 37%.Compared with free enzyme , OYE1&ADH-A&GDH®@ Ni-
NTA@ SiO, immobilization enzyme has better stability. After it has been used for 5 consecutive cycles,the immobilization

enzyme still delivers a high conversion. OYE1&ADH-A&GDH @ Ni-NTA @ SiO, immobilization enzyme shows good

catalytic performance for cyclic,chain and aromatic ketenes.

Key words :old yellow enzyme ; asymmetric synthesis; one-step purification immobilization ; multi-enzyme cascade;

chiral compounds
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OYEL 5. 24 m(OYE1)/m(ADH-A)= 4. 67 i}
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R RE A RE GG

# OYEI&ADH-A&GDH@ Ni-NTA@ SiO, 54
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5.06% . FUC A A7 AR [ I 8] J5 [ 1 A Ak 1Y
J AR i T T

2 AL AL 3— 1 B -2 -3 i — 1 - L R
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F43BH11H

7 7= SRR Rt — A BT ) B R AR
I HLIFIVE R I 4 00 B 3R, 38 i S D f
Y S0 A SR, A HLERIRT OYE1&ADH-
A&GDH@ Ni—NTA @ SiO, 1k 74 B8 /Y 52 mi 4n & 6
(a) B, M 6(a) hrl LA H, LABERRAN 2% il
SN ZAE R X B FE SO 24 h 5, = B R
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62.60% 61.27% 1 6. 35% , %} I o A5 HH &g Flg 41 ki A
FH . 2 e S N e Ry B 700 I 1) 2 K 52

(LN
100 1100
5 N

80r 180

f 60 ]
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B2 (30%) Ji, 77 Z PRl T B it PR ool o ) A BIL RS
TR X it P B P A 08 8 0% e B A, AT R BO™ %
[T
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XoF 5 G S I ) A S5 R i A T R R R AL
ALHERT A B | [ AL BRI A RN pH S i
BE LA K N B () AT RN B FE A 0.2 mmol/L
NADP* 0.2 mmol/L. NAD* Fl 40 mmol/L % %5 B 1Y
5 mL PBS ZZ i AT, 3 AR G g A i s ) 1Y
ee [H, SCER LR, FE P 10 mmol/LL
pH 7.5.35°C .24 h Fl 100 mg [& & fk BN A 4514
T, IR 1 7=k 92.95% ,ee >99% .,
2.6 OYE1&ADH-A&GDH@ Ni-NTA @ SiO, J&
MR

J#iE OYEI&ADH-A&GDH®@ Ni-NTA@ Si0,
O FH G B, 4598 T OYE1&ADH - A&GDH @ Ni -
NTA@ SiO, 75 W (1) JLA RS 4 0 4 Ak PR B, 45 2R 4n
1R,

&1 OYE1&ADH-A&GDH@ Ni-NTA@ Sio,

B EREGIREED
YRR/ % ee H/% 7 PER/ % ee H/ %
OH OH
93.83 O)\ 86.98  99(S)
la 5a
OH OH
© 94.53 A 6449 99(s)
6a
2a
OH OH
9.84  78(1S,2R) ©/\)\ 89.25  99(S)
3a Ta
OH
92.37  99(18,38)
4a

e ROBAAR R HSI NADP* (0.2 mmol/L) NAD* (0.2 mmol/L) |
H%HE (40 mmol/L) F 5 mL PBS ZZufii

MFE 1 AT DL X T A A ) 1 S5 1A
AR T B W R HEALPERE (1a F 2a),
OYEI&ADH-A&GDH@ Ni—-NTA@ Si0, F i1 K 4f
A AL 1 BE, 7 3 20 Bl 93.83% il 94.53%,
OYE1&ADH-A&GDH®@ Ni-NTA@ Si0, X B AR 4 i
TE o AL FN B A7 F B IRCEC 9 I ) ) HE AL 1 BB A
BB AR 9. 84% F1 92. 37% (3a Fl 4a) .
WEAh R IR S A5 B IR AR B &1
HEPRA AR AL S W77 F AR (64.49%) o L5

I, 0YEI&ADH-A&GDH®@ Ni-NTA@ Si0, %fFRIR
IR 5 B AR AN R B AL S W 3 B — E 1Y i
AR o) X Jo 4 i) R 05 TR 25 16 5 ) A
FEPERETE &, AN, X AE o AR B 7 H A 1Y
FAAR 5 TR 1 AN Xk Sk By v, A A R BE A
BERES

3 #ig

T — i 2 W R A ALK R, OYEL I
ADH-A AL TR B 5% 40K & 2 A FE e &
FREIIE A B2 Ak A 0, O 38 2 (6 GDH. 52 B il
(NADPH 1 NADH) i B4z, [A] B, K il [ 2 1k
REEE 4R B TR Aaik (IMAC) £ KM A,
FIHI Ni-NTA@ Si0, G R Ni** 5 HE4H 2 R4
RV SC IR ) — 20 o e alifb S5 el 3R
31 & € L OYE1&ADH - A&GDH @ Ni—NTA @
Si0,, TE i 9 A X AR 348 5 e F B ) S B9 4 b 1k
fig, ;e 2 (1S,3S) -3 - H L3 & B 0 7= ] i ik
92.37% (ee>99%) , 57 B Wt AH L, [51 7E 1 g i) #4
FoE T | pH A M R A2 A0 P AR A S W R £ T
HESE 5 WARMMEFHG , (1S,3S) —3-H L3R O i = R
PHRFFLE 45. 27% , HLJR I R AT ST AR E B (ee
>99%) .
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