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5 ZE. DIEAW E. coli Rosetta/pETDuet-rer-fh 441 A6, 2-F2 52K WA FHER B XURY), W90 T AR
R NARZ TR pH (A &Y 223528 QWA EE . RIS 40 Bk B RURES S0 P (R)- 21 5 £ AR
BRI SRR, 4555, 7R 35°C A pH 7.0, JIRMAILAARSE 6 g/l IF(H] 36 h. Y4 ik [ 10%(w) W45 T,
PG Al Rk 98.37% ee., 13404 79.14%. 1E FIR RN AAR TIN5 mmol/L ZnSO, Jii, AL B fE AL AN Bk
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R N R R R, PYI(R)-RH £ A4 E A F) 100% ee., 155 EIA 86.3%.
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R 5 20 (FDH) R A TR S AR G CO,, RN
AL GBS NADTIE R NADH, & H] 5 2 R (¢,
Je—FEAER LR Z A NADH Ji3E “ AR
Groger 2K k5 T Candida boidinii () FF 2 i & 5
Rhodococcus erythropolis [¥] S 1 Z e i &UBHARIE, K
P T 624 . Degussa 23 B IR B AU B 5
SLA TR M S (LeuDH) B B i L-BU 2l iR, KR
TR % Weekbeeker 25 Pl v k% 1 5 S
P i I P IR it S L 1 A (R)- K L

(R)-RJE £ it i — P T B T A 2 N T
PERPRE, &R AN AT S D T RSN, 2 S
20623 R 2 M RUAR 2 1) T BT b ) 4R DS, T
R AR ) i AR A, RE R ION B BT il
[NADP(H)E NAD(H)]. Asi s Ot 1 i~
R 4 1¥%+E(Candida parapsilosis CCTCC M203011)[#)(R)-
PiHEIL J B AN T i 22 [ RE(Candida. boidinii) () FH R
e S A EEC 1Y) 7 21 R #k E. coli Rosetta/pETDuet-rer-fdh,
RIS ST 4t R, %W AR 2R AT & I (R)-FR
LRI TR VAR R K 2 RS 5
R, AR R 5, IR IR SR 4% AR 4
WRPE AR, [RITTA 2 BN 1% AR 2R (1) s N 4 A T BT %
A ARG T AR B R P 3 5% M R~ (S Sl B . pH
W) 2-FRFE2K S BRI FE « IR [ 05 4 PR
EEYVRT T ) BB R SR, B e T S AR AR I
A, BATAT T mOGH AR (100% ee) Ml A3 5

gt BHEA: 2008-12-04, f&[E HER: 2009-04-07

YEHS: 1009-606X(2009)04-0801-05

(86.3%)1)(R)- 5 2, — .

2.1 ¥l

2.1.1 WPRS R

4] U kL pETDuet-rer-fdh Al E. coli Rosetta/
PETDuet-rer-fdh 41 B H A2 sty 10,
2.1.2 FEFFI A

JEEY 2-F2 LK 2 th A SE 36 4 4% Liese 5B 53k
B s ARG R [ 7= 43 M4l HP1100 a3y A5 AH (0 1%
I (CERAME 2%, S5 Agillent 247]), Chiralcel OB-H {4,
WEFE(H A Daicel 23 ).
2.1.3 Bzt

LB 35553 25 K 10 g/L, FERFEEUY) 5 g/L, NaCl
10 g/L, pH 7.0. [EAEEFREE AN 15%BEiE0E, 487 H i N
RN HEREE RN RZKRE N 50 FI 34 mg/L.
2.2 EHFRIEF

H 4L FRL pETDuet-rer-fdh #4832 & 40 il E.
coli Rosetta (DE3)Bk, IRAIAPLFR(ZA N # % 50
mg/L. S % 34 mg/L), MR EHREC g v e T )
FEPUMER) LB AR 7L, M B 147 ODego i 0.6~0.8
A 1 mmol/L IPTG, 30 C i 5461k 8 h Jm i 4 14 14k
2.3 IRILRE XY N B9 720G

7E 1 mL 0.1 mol/L SRR 2t h A 5 g/l JiKH
-FRIEIK T, WM 5 o/, AT 0.2 g, SNAK
R pH 6.5, KNV 20~45°C, [V 48 h, i Tk
S A R (6 (HPLC) X = A T 04, 33674

HEWH: FKARPEESEBIH (45 : 20776060); 5K 5 S EAEITSY & R HRI(973) 4 % B H (45 2003CB716008); [ 5 i AW 91 K Jie
TH41(863) 3 & HE BT H (45 2007AA02Z200, 2006AA020104); Hri£R s A A SFr iR % Bh I H (495 : NCET-04-0498)
EZEN: KRB1973-), L, TTVHEFEHEN, W5 E, RENES PR EYEACHST, E-mail: rzzhang666@yahoo.com.cn; #%5,

& A, Tel: 0510-85918201, E-mail: biosean@yahoo.com.cn.
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D657l S e BN ) IR VR . 133 (R)- AR L I
WG FRHE R Z W ) Lo A
2.4 Mk pH EX 55 = B2 Y #2 0

iff e O R N S, JEPEON. pH A 5~8, L4
SN ZAR TR, B8 62 Al e e TR SR pH AL
2.5 [EY) 2-BRE K CERNE K E X 5% & R 89 5200

g SN SE AN pH 5, FEIRYIREE 1~7 g/l (%%
PR SRR =27 Al P et v B R SR WT 4 ok 5
2.6 HAEIR X5 K R B &2

e . pHy IRYVILRI B G, 164 il &
0.5%~4%55 AT T, Ted3 1) 2 40 55 o v IR R) 40 JHOAK .
2.7 ISz F B X5 ¥ fe 2 Y &2 i

Bt SOV pH AW Aa R BN A R B )i
IEFE R NI TR] 12~60 h, BERE 12 h BUFEo0 A, 184
2 il JBE i e IS 1) S N2 s ),
2.8 ZIn"iRFEXEE R BRI

e SN RE  pH L SRR RS 4t ik
SN, SN 1~6 mmol/L ZnSO, 34T 4 W4k )k
N, PR FE G AR f =i B ) ZnSO, MR S

3 ZRGW®

3.1 IR X3k I iz B 520

Sk 5 o8 A ) R AT SR R R i
YOI A, BEUR BT =S 5, SRR A
B, DRI 26 B R P, R i B B AR K
AN R FAE AL AR R, ARV R R N . AE AN
E. coli Rosetta/pETDuet-rer-fdh #4042, 24 [ MR FE
1 35°CIN, PRI UKL, IR Al FE R
90% e.e., 138 70%, MK 1.
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Fig.1 Effect of temperature on biotransformation reaction

3.2 pH{EXHLR AN
S AR ZR 1) pH AR Wi i A 2R R B P BR

Optical purity (% e.e.)

AR PR3 v o 0 T S AV FH R D PR AR R A, AT 53 1 il
(ST AREPEVERMEATE VL, ATIIOT IS R W], P i
B 22T BRE(C. parapsilosis) 1 (R)-FREE I Ji B A S5 W )
3% pH 4 6.0~8.5, 14 T £ FERE(C. boidinii) g
12 i S B R ol pH b 6.5~8.5M01 [l T (R)- AL IE J5
P VY R I e 1100 U AR TG 3R v ) I 3 2 2 iR 2
Rl DA 2 20 bR ds pH (L FFT i Tk #E. i
B2 wig, NEE N 35°CI, RINAKZRIN pH {4
5.0~7.0, FEMIRIGA A0 R ISR pH AR 1 i 25 1%
K, pH ik 7.0~8.0 i WIKHE pH AELHS Inm B Wk, 4
pH {5 7.0, 71624 ol AR i KAl oA
96.12% e.e. /1 76.36%.
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Fig.2 Effect of buffer pH on biotransformation reaction

3.3 B 2-FRE XK CENIIA K B 3 45 1k 5 N B 72

41 1 E. coli Rosetta/pETDuet-rer-fdh &4k 7k % i,
JEH) 2-F2FEOR CTRTARIR B 1~6 g/l B, P=4)(R)-K
B L BRI AN R AR (& 3). Ui
JER P U A 5255 A T AR 2R (8 AN 0 R IS Jid e N I
FECE I B IEIVE . S AR TR, AR R
YR B R 32 M R ORI 0.5 g/l 3] T 6 g/l Ak
S YA VAR 116 % N 81 %G o (152 ot (R e S IVA T O
HE 411 E. coli Rosetta/pETDuet-rer-fdn T4 H 2 5
ity T ARG B 00 R M Sl S I AR R A R Pl Il 2
AEJs, DRI BEMEAL R (6 mg/L) TR AN KRR S
I, ) R D' A i FE R4 2 o JE A AT s A R 388 T R A
TREFFAAS, MIEYIIRIETHRE 7 g/l I, P el
FERAF 2R TT AR PR, X T BEAZ T Jok v P JEC A oA 3 A
(R Pk VAT, AT 3 S P 1 255 % T e
3.4 YHAEIKFE X 1L R N B 5200

H B 4 w0, CYIRPIPILRIRE R 6 g/l 4 Huve
h 5%~109%I5F, 77411 )27 40 A5 5 Bl 40 B vk 15 11 1
DIRG9 4 i 75 09 0 21 10%~40% 10, 7= 4 1)
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Fig.3 Effect of initial substrate concentration on
biotransformation reaction

2l B A e T 2 JRL AR P55 38 i g0 . 22 4 e T A
10%FMf, FEWR G Al BE RIS 208 i e, 40 il A 98.45%
e.e Ml 79.09%. f&—sEValH N, 4 B3 322
A SN PR A0 R N G - 508, AT SR bR TR 23 11
VRGN, DRI S N AA ZR IR AR B R AR
R 0 A Bt i T, oA s B Jed R v A o 5 A4 52
BTV E LN, T EUR YRR PR
3.5 [z BB X5 X Fe 7 Y 2 i

M1 5 AT A, 7ERR AR e AL R N AR R, 2 RN
[k 12~36 h, 71K 24 2R RN 15 4 B Js W A 1] (1) 4iE
KM n; 24 s N R 36 h 5, PEi s 2R 4l B R
13 28 S I I [ SR 17 FARARG s ARl SN AT 2] 48 h
VSRR AR | SP e A R b S Y N T Y P vA LR
W, GHMTTAR MG, s A B IS T 5 354 i
PR 0 U R BB R, =)t DR B ] A 4 29 1
BOG2 20 BN A RIS, 5% (R)- B AR L Ji Al (1 T 21K
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Fig.5 Effect of reaction time on biotransformation reaction
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Fig.4 Effect of wet cell concentration on biotransformation
reaction
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Fig.6 Effect of cell forms on biotransformation reaction
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(R)- 34 it i R R R Bt S i 050 i P R B U,
T 1 A P sf 2 A zn®, o 14> zn®
Zhtr THEM A 0, Rt PR m AR E. coli
Rosetta/pETDuet-rer-fdhd ) 25 #) ) W 30, %52 T
ZNnSO, W EXF =& IR, W 7 BioR, 4 Zn?'ik
J 2 1~5 mmol/L I, F=4)(R)-Z 3k £ B AF R B Zn*
WP, 7= a4 2l B R FELE 100% e.e /oA,
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2 ZnZ YR E T 5 mmol/L N, R4S Zn? vk i
TN AR FEAAS. 24 Zn® Wk Z 4 5 mmol/L, P44l
JERNEER 3504 100% e.e. fll 86.3%. Zn® X FE4k [ MK
PR HEAE P AR AT fig A2 B (R)-FR I 30 S IR TR i S T+
JE P A, Zn®t R A b T AT, RS 0
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J5L i (RCR) AT FH 2 it S0 (FDH) RO AL Th RE, 1w
AR ZR I =) A %

86 |- N 8——= 1100.0
T
l/

, v ,

84 - -1 99.5

Tn“

¢

< g
= =
© 5
s 82 4990 2
=

o

8

80 - {085 O

L | L | L | L | L | L |

0 1 2 3 4 5 6
Zn® concentration (mmol/L)

Bl 7 Zn® He BE LA IR 5 )

Fig.7 Effect of Zn?* concentration on biotransformation reaction

4 & i

DA(R)-1H: B ok 40 it 1T FY 5 5t S 0 A BB A 220 A4
HALH], BFET RBARE. pH fEH. YGRS .. Rk
IR ) o 0 BAEAEARAS R Zn? i B 6 7P 4 IR (H 5%
W, fEFA eI R, ROV EA pH {EXT DAL
S BB K, Zn 56 P A5 SR AT B T R BEAE .
W al R, TERYVILRIREE 6 g/l MY pH 7.0,
SR 35°C . R NINHE] 36 h. 4H iR E 10981 Zn?
WP 5 mmol/L 1 N4 T S I(R)- A L —
BG4l n] 75 100% e.e., 73%55 86.3%.
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Preparation of (R)-1-Phenyl-1,2-ethanediol by Biotransformation with a Coupled System of
(R)-Specific Carbonyl Reductase and Formate Dehydrogenase

ZHANG Rong-zhen, XU Yan, GENG Ya-wei, WANG Shan-shan, SUN Ying
(Key Lab. Industrial Biotechnology, Ministry of Education, School of Biotechnology, Jiangnan University, Wuxi, Jiangsu 214122, China)

Abstract: The effects of reaction temperature, pH value, initial substrate concentration, reaction duration, cell concentration and forms
on biotransformation reaction for preparation of (R)-1-phenyl-1,2-ethanediol were studied with 2-hydroxyacetophenone and sodium
formate as substrates and the whole cells of E. coli Rosetta/pETDuet-rcr-fdh as catalyst . The results showed that when the concentration
of 2-hydroxyacetophenone was 6 g/L, (R)-1-phenyl-1,2-ethanediol was produced with high optical purity of 98.37% enantiomeric excess
and yield of 79.14% at the conditions of temperature 35°C, pH 7.0, reaction duration 36 h and wet cell concentration 10%(w). Further
research showed that the biotransformation efficiency could be well improved by addition of Zn?*. In the presence of Zn?* with a final
concentration of 5 mmol/L, the enantiomeric excess and yield reached 100% and 86.3%, respectively.

Key words: recombinant E. coli strain; biotransformation; (R)-1-phenyl-1,2-ethanediol; enantiomeric excess; yield



