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Purification and Characterization of
(R) 1-phenyl-1, 2-ethanediol Alcohol Dehydrogenase

XU Xiao-lin, MU Xiao-qing, XU Yan"
(The Key Laboratory of Industrial Biotechnology, Ministry of Education, School of Biotechnology, Southern Yan-
gtze University, Wuxi 214036, China)

Abstract; Alcohol dehydrogenase (ADH) from Candida parapsilosis CCTCCM203011 was
purified to homogeneity within four steps, including DEAE-Sephacel , SuperdexG-75 and
Cibacron Blue 3GA chromatography. The molecular weight and subunit weight estimated by
HPLC and SDS-PAGE were 45 000 and 43 000 respectively, indicating that the ADH was a
monomer. The maximal activity was obtained at 45 C and pH 8. 0. With the existence of Mg,
the enzyme activity was increased. In the resolution reaction, the enzyme showed the high
selectivity of (R)-1-phenyl-1, 2-ethanediol from racemate.
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Rhodococcus sp. 4 4 ¥ o B 2 5) B 24k ) B
A8 ENMB2XERIEYERE FEHES
FEHBARMACY. B R OEELE
FARL 1L R I B B,

BAEEANEZ BN REREREL SR
WEEFHESEE FATEINRIMBHNEET
HEMNY A LREOREELRBLRS
(Candida parapsilosis CCTCCM203011) B A &4k
SMEEGRRZ B R NRMEE S, =R P (S)-%XZ
ZEORELE (e e H) KT 995, FERIE 9026 L
L U eHREAEAEREAREZ —BHN, =Y T
(O)-RZ_BE—FREFEHEEF-¥2 (B-
FL_BHEABE KU BRF AR AERERZ
B4 R,

BTRELB T BN EEE LRTHE
RERMLE, FEME P RBRLBESFEREBEHR
BB REROBFERET THER. Basi,
B3] NADP* 4% i B Ao it 2086 , X (U Ak
(R-EZ_BREL AR ERAIBTERES
— A EAGE R B AR B B R,

1 #M#5F%

1.1 XBH#

L1.1 BAaARARAN HH.LTEBRLER
#(Candida parapsilosis CCTCCM203011) : A& 3¢
RELHEM BERERS - A0 (@/LHER
40.0, B & ® 5.0, (NH,), HPO, 13.0, KH; PO,
7.0,MgSO, « 7TH, 0 0.8,NaCl 0. 1,pH 7.0; £ &
BRI (R)Y,()-HKZ B . T X H Sigma-Aldrich
AFLRS)-FZ B W TFIRAERXALEH
BUTERENEIEYHERERAR; £ 1%
EAEODEERE G250 . AR L. P XVNABEK
Bt oRERRMASDISEWEPEEHER L
¥ RN A T BT R : Pharmacia 24 8 7= .
1.1.2 &4 % Akata Explore-100 EHEW A
5. RR R WA R A7, UV2102 K4 1k
SXREH LB AR AR A BRT RN R
B Labconco 4 8] 4 7= ; F FE 40 Jfa B 8% {X : FA-078-
EL #E#RBAFRES  REREBON: HEB L
AT KA % B Bio-Rad A7 HBWMHEE
B ERZEBA AL,

1.2 XB@AHZ%

1.2.1 @mp#iif HBBUEVFREBELEGEMNZ
EWE NIRRT 10089 250 mL B F,30 C
150 r/min R ¥GHIE 24 h SHEMHB 3 L FFED,

30 'C 150 r/min ¥ 3% 48 h. WrAE B3 5.0 (8 000
r/min, 10 min), Fr 8 Bk A= B R K SR BI. —
20 CHHER.

1.2.2 o5k

D BHERBENHE BHREENOERRSE,
T B9 20 mmol/L pH 7.0 Bt B v (T ED#
B R B E%R (15 000~20 000 r/min) BEEE
FRBEREHOARE R ZMWE 4 T, 10 000
r/minB.0 1 h, B EHRERR.

2) ZBUE BHEERFEBNASERY
ZE(—20 CHW), IKAKH F LB 30 min,
4 'C 10 000 r/min B.{> 15 min, X L5, HE
BWHIREBREBO(RER L, LR, il
LFRBRAETS4E.

3) DEAE-Sephacel 75tk EH  FFEME
® I DEAE & (1 cm X 20 cm), DA BEBR 5 28 wh R %
#e A BEE PR 2 mL/min, 0~1 mol/LNaCl &
BEUR EEELBRE. BREEATEE ATT
$4H.

4) SuperdexG-75 BB HTHEHT
FBrhwtEE,4 C,10 000 r/minE L 10 min EF
AEYF, b SuperdexG-75 B AL (1. 6 cm X 60
em) 3B, BERR AL S pR MR (A 0. 2 mol/LNaCl) ¥
B EFHE R 0. 4 mL/min. FHES T L, B
BHRTHRE AFTH4H.

5) F M (Cibacron Blue 3GAKEEHR K H&ET
HERTEPRPERS BO(RERD EXBRRE
YR, FEMAEA cmX5 cm) , BB Z W E AR
Wk 03 ml/mn BERBRMANFT, WMAS
mmol/L $5& NADP #28 * vk B3 , % 16 4 4 ¥l
8, EVREE, AR KEQNEHEE.

.23 Z9RAEFRAGSMNE BARKAERE
By Bradford R EHE. U4 MEEA NN E
EH,TF 595 nm LW ERUEE BEARKEK
EEREEZEMXR, KEEREARRERE
it AT o i 2R T

1.2.4 fERBmEEHNET BWENEKRE
Vallee® Hoch #:07, Bt 1 emm W W& ML, iR A O. 2
mol/L pH 8. 0 £ Tris/HCI & ¥ ¥, 3 mmol
NADP*, & B B9 B %, 45 C{RIE 2 min, fIA 0. 1
mol/L # Z 8, 7£ 340 nm T 3 58 R 6 B (24K

BEEL - ELRFHT,. Bo8ReER 1
pmol NADP* fy B 1 8 1 4B B4 (U).
1.2.5 SDS-PAGE % WUEDHFEHE R-250 R
0, 48X 4 F R B  RBERRLEE 97 400, 4
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BIRE (R-1-24-1,2- LB R A BILRS 2R R 35

MmEEEH 66 400, G L35 B 43 000, 4 B B BF
B 31 000, R FEG MM A7 21 100, W B H IS B
14 40087,

1.2.6 HPLC R K% & HEKH Kw-803(#H
E-MERCK Science, Shodex #ERHH ¥l ,8 mm X 300
mm), 4+ #7 & f4: pH 6. 8 ) BEER b 2% wh WK (25
mmol/L) &R & 0. 72 mL/min, Z B T 280 nm
K. A3 4 F BT BARAE D 1 SRR AR 2L B8 290 000,
FLER R SR 142 000, 45 BEEE 67 000, IR TR KA 32
000, 41 i £ % C124 000.

1.2.7 BR#4AKA 0.5 mL pH 8.0 Bl ih B
WK (0. 2 mol/L) KRB & A&, MA 3.5 mmol 2,
ZFE,HHES 2.5 mmol 3 NADP* M ME &, &
30 CHR¥FHKHL 6 h, H ZBE ZERZEBUT 0. 45 pm &
fE (Milli-pore, £ B it . £ —E BIE KM TR 10
pL SRR E B RIS & RS E SURI7].
1.2.8 R pHAZERABEGANE 4HHE

pH % 6.5 F 10.0 R MIKR$,7E 35 CHER

R pH &4 T &6 R B B B8 & 7 5 ZE85& pH &4
T E AL R R 20~60 CHYBEE J.

1.2.9 #AEMARRE pH FTRELGHR H#
AN Yy B9 KB K R 7R R AR BE (30~60 CHRIR
30 min J& , B2 BHE RO, U T iR L
RS AR AR pH 3~12,7% 4 CUHF
120 b J5 I M5 S 924G, WE A L.

1.2.10 2 &8 FHBENYh HIEFETE
£BBEFH 0.2 mol/L Triss HCl ¥ (pH 8.0),
EBBEFWREN 2 mmol/L. UETERFAERE
FHRhEE RN E R, WEBENTER
) EERARALREFXEENRME.

2 #R5H®

2.1 BMAUER

MRBRE, FRAMENBES KRRERRK
R ATEMARE T, TR XRPHEB
ZHZBIE BTXRERERNMERMER 4
BT RR, B E R 20 45, B kA B R — XA,
ZESHUMERLE L
2.2 HUEHmHBSELER
2.2.1 BHAREMZEpPDHAEAE ERRH
pHETMEBMEAENEZ ZBHE N, BEL
R M EE pH E% 8. 0,78 pH 7. 5~8.5 LA
1355 75 % LA R BOBEIE 0 (LB D). B§ 02 5 R B BE
BER 45 C,ERENAR. BENCEHFA R,
BRYEERT 0 CH.MEHBETHRUE 2).

£1 EFERBLBRSBEBY4L
Tab,1 Purification of alcohol dehydrogenase from Candida
parapsilosis CCTCCM203011

£| BER BEN/ WEH/ PR/
F#k/mg U (U/mg %
ik 2887.64 346.51 0.12 100
ZEETLR 962.31 269.45 0.28 77.76
Al FX®EN
DEAE-Sephacel 269.84  83.65 0.30 24,14
BREN
SuperdexG-75 55. 64 25.03  0.45 7.22
E

Cibacron Blue 3GA 0.33 0.78 2.3 0.23
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Fig.1 Effect of pH on enzyme activity
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Fig. 2 Effect of temperature on enzyme activity

2.2.2 #BREMARE pH F##4THRIKE MK
B 3,4 ATRLE H, 23t 30 min fRIE/F W E #BEE N
SREMEHLE,E 50 CUTREMBERRR
AR, TEEREE K 70% U L, JH 9 X B
F-ENREEL, BHESHEMABEY (Bacillus
stearothermophilus) R BB S WL B, ZBY
PRERIFATH. AR pH FEF—BRAT RN
FHEREI, LM pH 6~9 WB W P HERR
HEE,120 h G MRAERA B 110 805 U |,
B2 pH A F 10 B, M5 BE TR

2.2.3 BENEFSFRE FNENERENE
EHE 4T SDS-PAGE B3k (LA 5 fiR), B3k
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ERRNBBEER L BR—£BARY. RIEBRG
EHX ) FRE S EHEEN, ZE R ST
BB 43 000. B iE #5384t HPLC SEREHE 4 85
KB, XF BRBR VAR XT 4 T 5 B A RE BT 4 F
BT A5 000, HE LM AR — T & SHEME
YRGB BE L, K/NA TR, 04 8 (Bacil-
lus stearothermophilus  Nocardia fusca ,Saccharo-
myces serevisiae) J T 13 B¢ 8 B Gi{k B 8 I A B

120 000~150 000 & Py B fte-s 1112
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Fig. 3 Stability of enzyme activity in different tempera-
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Fig. 4 Stability of enzyme activity in different pH
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Fig.5 Subunit molecular weight of alcohol dehydrogen-
ase by SDS-PAGE electrophoresis
2.2.4 Bt DOMEREZ-BAHKE
Y, SOMELELE, FURBBHEENE 6
i, R RSB B (RO BRIEE R RY. W¥EBSF
M Nocardia ¥4 B i 46 BT 18 BEER 2L RG, LI Z —

A SRR 358 45 A AL AR I 4 o (S) 3P Btk B9
EHM. WM Candida R HIBES o 1L 18 B 19 R
NADC(P) H $R 5 3F JR B, 7T 46 & Fh A E ARG 25
FAE IR YD » 36 B B SRR 2R IR Tt e,

1001
R\ s
° 5+
:
= 50
®
£ 25
0 J\, |
10 12 14 16 18 20
Bt [8)/min
A: R BIRY
1001
S
~a
< 75F
:
50
B
H
254
R
~a
0 3:——')1"“-:& S
10 12 14 16 18 20
# [)/min
B. R MG

6 BURRF=HIHT
Fig. 6 Analysis of resolution production by HPLC

2.2.5 AEBEFNGESYw BREEMILRE
B &REFN THENERESZE -l
W ERNTEREMERE It 25, 0% 2 FF
&, % BB F ZnSO,, CuSO,, MgSO,, MnSO,,
CoCl, , AgNO;, HgSO, X B E M B & H — X
EwW. ELRETF P, B0 M M BT R
HMEHERTHMSEBEE T WESRBRET. In
Ag" Hg SERMET I EMERMNEEELE, K
HRMEHB TR I WRMHREEBBERYE
R, FETRERMC244F —EWN 20, BH
MAGBFREMM E—ERET,WHERT
AMEERTH. RingBESN EDTA, BES —
ETRUAVCMBELA LS RETHEIRENA
BAEBRRMELES.

2.2.6 BEBHEBRHAE RNEPMAHE
NAD* i B35 & Ut , T NADP* ] 48 2 44 % RE
HOSEE , 5 I B R A LR 2 — B AL RN BT AK
AIEIES A NADPY B (R)-E 2 B IR R
EYat, B E 9 B T RAR Y R (S) 3T B iR
BIBE S R XS S R B R MM E e 2 =
BEEY BB PR e AL AL (R)-FEZ B (R 3.
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Tab.2 Effects of various metal jons on crude enzyme activity

¥ BAaxt R K taxt
ey WEH/N% &y WiEH/ %

- 100 MnSO, 133.8
EDTA 88.21 CoCl, 79.55
ZnS0, 58.71 AgNO, 25,98
CuSO, 76.2 HgSO, 14,44
MgSO0, 173.7

E— AFMERBE FREEH.

&3 C. parapsilosis CCTCCM203011 W% J% & 55 ik 4k S 1k
BRI A IR BY % o7 Ak 1R

PR ES
3 & #

i@t 4 B4k 3R, N Candida parapsilo-
sis CCTCCM203011 435 4l 18 e, ik 2 O B &,
B, MR 4 F B Y 43 000~45 000, B F B 45
. AL TR BBy NADP™, /8 B (0 s s
HITHRALR, BRSNS ™Y, %8
BHEHEEEL ISR ERZ —BPH (R) -2
TR RBE (X B R B IR A, R
REREBEEURN, EEBEUSIRPERES
—FhEER L.

Tab.3 Cofactor requirement and stereospecificity in the oxi-

2)Candida parapsilosis 3 YR BE R & B AE1L %
Z_BEARNHRE pHEN 8. 0, RBBRE R
45 ‘C. M7 pH 6~9 HEAB A E 7 50CYL
THEREHMBEIBRE ERESNRELBE T
KX EBHBE D= LM EH. B Mg BT ME
—ERMEER.

dation catalyzed by Alcohol dehydrogenase from C.
parapsilosis CCTCCM203011
WA /(U/mg)

(S)- 1-phenyl-
1,2-ethanediolp

L (R)-1-phenyl-
1,2-ethanediol

NAD* - -
NADP* 2. 350 0.049

SE M

[ 1] Uttaro A D, Opperdoes F R. Purification and characterisation of a novel iso-propanol dehydrogenase from Phytomonas sp
[JJ. Molecular and Bioch I Parasitology, 1997,85; 213—219,.

[ 2 J Devaux-basseguy R, Bergel A, Comtat M. Potential applications of NAD(P)-dependent oxidoreductases in synthesis: A
survey[J]. Enzyme and Microb. Technol, 1997,20(3),248—258.
(3] MR, K, REQ BORB 2 ADHI MAME S HETR]. £WES5EYYEER,1996,4(28):396—403,
[ 4] Xie S X, Ogawa J, Shimizu S. NAD" -dependent (8)-specific secondary alcohol dehydrogenase involved in stereoinversion
of 3-pentyn-2-ol catalyzed by Nocardia fusca AKU2123[]]. Biosci Biotechnol Biochem,1999,63(10):1721—1729.
[ 5] Kreit J, Elalami A . Substrate characterization of a NAD-dependent secondary alcohol dehydrogenase from Rhodococcus
sp. GK1(CIP105335) [J]. J Molec Catal B: Enzymatic, 2002, (19—20) : 253 —259.

[ 6 ] Hasegawa J, Masahiro O, Satoru T, et al. High-yield production of optically active 1,2-diols from the corresponding ra-
cemates by microbial stereoinversion[J]. Agric Bio) Chem, 1990,54(7):1819—1827.

[7] 8R4 20KREVEBLEES (Candida parapsilosis) SYB-1 RxHRFE L ERZ —M[]]. B IB%R, 2003, 3
(1):80—85.

[8] ERBLHM. BHREARFMIMIL Jbx Bl AR, 2000, 42-47.

[ 9] Stellamach B. Bp#y 52 77 (M) &BEMGE). LR . FER T B ME,1992, 1419,

(10] 2R, HE R kLB ARIMI. 463T . BH2# th it 2000. 132— 146,

[11] Guagliardi A, Martino M, laccarino 1, et al. Purification and characterization of the alcohol dehydrogenase from a Novel
Strain of Bacillus stearothermophilus growing at 70 ‘C[J]. Int J Biochem Cell Biol, 1999,28 (2): 239—246.

{12] Cabrera N, Rangel P, Hernandez M R, etal. Purification of alcohol dehydrogenase from Entamoeba histolytica and Sac-

charomyces cerevisiae using zinc-affinity chromatography[]]. Protein Expression and Purification, 1997,10.340—344,
[13] Peters J, Minuth T,Kul M R. A Novel NADH-dependent carbonyl reductase with an extremely broad substrate range
from Candida. Pariposilosis[J]. Enzyme Microb Technol, 1993,15:950—958,
[14] Kataka M, Yukiko D,Sim T S, etal. A Novel NADPH-dependent carbonyl reductase of Candida macedoniesis . purifica-
tion and characterization[ J]. Archieves of Biochemistry and Biophysics, 1992,294(1):469—474,

[15] Wada M, Kawabata H, Kataka M, et al. Purification and characterization of an aldehyde reductase from Candida mag-

noliae[J]. J Molec Catal B; Enzymatic,1999,6:333—339. (FE%8.4 %)



