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HE: D-BEHBEE T b4~ DB OCERRE, AT, WM ST & Sepharose (¢ fast
flow, Phenyl-Sepharose fast flow, Superose 12 S+ B H5FBN Pscudomonas 2262 o8 o 41 & £k
¥R, LAk 60, FE B A 6%, ZMNER _RBE S FRAN 100K, EE
TR R 537 kD, A b pH M 8.0, B& RIS N 70°C .78 pH6.0 ~ 10.0 MR E 60CLLF
BE. ZMNAERAASA. X2 el EFus SETFTFHEREBISRS AHEE
FETRMHEL N SRR IR REER K, =2.5%x 10 mol/L, KBSH N X

10 24 BER8 78 B4 o0 MDKLIKNGTI,
XEEiE . BAMTE 2262, WHA, sifik, HIE
W B 5 S 0559 Tk ARIZAD A 3RS 0001-6209 (2001) 05-0605-06

¥ [F B ( Hydanloinase, EC3. 5. 2.2} 2 J& T /K if 75 Bt Bk 88 &9 — 25 B Bk K 4% B
( Amidohydrolase) , X B FLAE L IR WM o2 76 4%, 2 9 D-8Y LB AN DL-BI =8/, BT 2 HF &
FREYEFY, HAHFRBREW T ERER THRAEDE RN, 08 YT E R ( Pseud-
omonas putida Y EWAF R ( Becillus stearﬂthernwphilus)[a] 1+ AT & ( Agrobacterinum
radiobacter) ' %
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o—CD—a—w
HN NH > HO - ca——COOH
e =
o NHCONH,
DL-HPH CpHPG
{ DA~ hydraxyphenylhycantcin ) { N-carbamop-D- p-hydroxyphenylglysine )
D- Catbamoylase:
» H0o—< >—c——Co0H
\—/ |
CO, + NH, N,

D-HPG { D- p-hydroxyphenylglycine }

B s-RuiUsRe M EA" Y D-F AR Nt E
Fig.1 Reaction scheme of enzymatic hydrolysis of 5'-monosubstituted hydantein to D-amino acid
monas 2262) , LW Z W M A D-HE A N-EWRAL KEEUESE, HTRAEE
RN AME, BATC A A AR, A R E BT AT I AR & D-HPG FFRE T —
RIER. W, EREFURP, F— A fFEE, bk, RITE Sa T D-BHEE,
Frxt AR ST RS, AT RE IR BEE MBS E .

1 M fe

1.1 L5

1B B JH A7 B8 ( Pseudomonas) 2262 Hy I U4 £ MRS BT ORTF, S5 SR B0 A0 - T8I 0F 20 ¢,
E K3 20 g,NaCl 3 g, (NH, ),50,3 g, MgS0, 1 g, CoCl, 0.1 g, M 25 ¢, EHXE 1 L, 500
mL Z M3 LA AR 100 mL, KB REMN,37C,220 /min RFHFF B h 5, WEH
&,
1.2 AFMigHF

MELEEEEOLAEE YR, S K E R DL-N-Z F Bt & B (Sigma 22 7
P én) B H BT BEARHE(NEB = 6 ) 1 Q-Sepharose Fast flow, Phenyl-Sepharose Fast flow, Su-
perose-12(10/30)3 7 Pharmacia /= & , HAB A A E =8, HETE AKTA purifier
o LKB B R AT #1E
1.3 MEENZE

BEMERFLEE  EREPMA 0.9 mL B EEFK (A 50 mmol/L. — 8 R BT,
20 mmol/L Tris-HC1 pH 8.0 28 ™) F1 0.1 mL B ¥, 37°C K M 30 min, RG M A 0.25 ml
10% =8 LBMAEL R, FMA0.25mLAY 10% % —FREXFE(FE T 6 mol/L. HC) IR
L, BEMA 1.5 mL H,0,B.0EBR EHF, Ao b EH T 430 nm FRIECEMEILE.
MEHE X REERRAFMAET 1 min WAERK L pmel EFBAERTHEERAR N —1 5
WAL (U), HET AN | mg BE KRS (UUmg),
1.4 BEAERRENZE

# Bradford 35", DL 4 7% A B A& R Rl h 2k
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1.5 Bk

PAGE % SDS-PAGE F 3k TR #4771 .
1.6 BMSEAL

W BB 3 47 19 T 3 L 6000 o/ min BS.0> 20 min, W8 (&3 A 50 mmol/L Tris-Cl pH8 .0 &
M EEE 2 WL INA T IRIEE 3 ~ 4 fEARFE® 50 mmol/L Tris-Cl pH 8.0 & Mk B F A
e, T ok b ARG FS U 40 B BE A [B) R AL 2 9 min(400W) , 14000 t/min B> 30 min, L 1§
2592 mL,55C A 1S min, PKIET2H!, 14000 r/min B> 30 min, b E W 86 mL, MIAE
{k (NH, ),50, & 40% B HIE , 58 2 h /5, 10000 r/min B.L» 20 min, FEHFLIE, b 95 W AKEL
A BB (NH, ),50, & 70% WA, 8 # 30 min, T 4 CH B/ IS, 10000 /min F.L 20
min, KB PTIRE , JH 20 mmol/L Tris-Cl pH 8.0 #92E sl & 72 , 48 I7] 8 vl i A 45 24 he
ETE MBS F#EF Q-Scpharose Fast flow ££(3.12 x5 em), A 20 mmol/L Tris-Cl pH 8.0 B
Erh R E R TR EEA,B25 A 0.2 mol/L.0.25 mel/L.0.5 mol/L.1 mel/L NaCl
B B A B VR I M 42 0.25 mol/L 3R 73 B i 1 B9 VR IR . A A (NH, ), 80, ZEERK
0.5 mol/L, 47 #t 1 8 Phenyl-Sepharose Fast flow (16/10), A% 0.5 mol/L{NH, },50, Ay 20
mmol/L. Tris-Cl pH 8.0 B il Bt ¥, R )5 FH & 0.5 mol/L(NH, ),50, ~0 19 L3R 2 rh il
FTERPERR TR, W EEE M. I PMI10 BB EER F B S5, 8 L Superose-12 BEIK
B R
1.7 MaaFRNE

FITAAE A Superose-12{30/10) T AKTA #i{k R G 3 A7 € #7442 T B N Ctytochrome C
(12.4 kD) ,B—Iactoglubin(35 kD), Ovalbumin (45 kD}, Bovine Serum Albumin (68 kD}, Alcohl
Dehydrogenase(80 kD) , Lactate Dehydrogenase (140 kD), &M K, =V, - VJV, -V, NERHE
RABHKEN K, 85 K, ~log MW {EE, ZHLBRBEEN ST TR,

2 #E

2.1 BNSESgW
e R T B ORI A A (R ), A B IR AL T 49 60 %, IE A1 E R 16%,
SDS-PAGE Fl K #% PAGE K Zr &5 R334 (WA 2).
1 BEARMNALAR

Table 1 A summary of hydantoinase purification

Stops Total protein Activity Activity Specific Purification
Img 1 recovery/ % activity/( U/mg) factor
Crude extract 2912.48 902 .87 100 0.31 I
Thermal treatment 556.22 B12.16 90.0 1.46 4.71
(NH, ),S0, fractionation 169.02 409.03 45,30 2.42 7.81
(}-Sepharose fast flow 47.50 265.37 29.39 5.54 17.87
Phenyl-Sepharose (16/10) 15.80 200.82 22.24 12.71 41.00
Superose 12(30/10} 7.67 140.90 15.6i 18.37 59.26
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2.2 MBI BEER

2.2.1 MEHISrT8 A SDS-PAGE F ik S B WA 4 F 8K 53.7 kD, i X4R PAGE
FEERTTFRAEMT BANSREME ) ATRAREF  AREARS FZEHH
ZEREMBUTETAIAR,ERXAPACETASHKBEHRASFROWIHER, BL, R
1178 Superose 12(30/10) #i %% 4E 7 AKTA Purifier L 4 T RO MK EQ RRE, N EZB
WESRS TR EREHEBHEMN K, =0.165,2 K, ~ logMW 1EFRYER , 1B KR % BN 4
FERH 109 KD, HHERHZB I - RE_REES.

LT ] ) 3 2.2.2 BEE9RGE pH {EA pH 53 %€ ¥ BB pH
kD RERFM pH WP L S REENEY
66.4— iy U BTSN L AE pH WIBSIS AT 2R , 1B B B
5.0 e - T & pH N 8.0; 88 pHRREHRE —CBMNE
it WAHIE T — RIAR K pH 4 28 milk, 37C
36.5— - BE 1 h,7EpH8.0,37 CAMN T EMIE S, 5
26.6—{ g s REW,EBEpH 6.0 ~10.0 Z B E, Bt itk
L TEEEETE D T REBHR.

- T 223 ARENH - BEENBRESNEBETAR
A s IREE(25 °C,37 €,50 C,60 C,70 C,80 T)F
30 min, BUH G RGEW E0 ZEE IR, 5% ALY &
B2 i kA SN, SRKW,. MEO CLLTREHR
Fig.1 The electrophoretic patterns of o, T 48 60 CHEFE ML M,70 CHE 30
the purified D-hydantoinase min, BE RE 4 6.58% ., BMEESHETL

{A)10% SDS-PAGE; EFEREEXTER.,

{B)Native PAGE: 1. Bovine serum albumin;
2. Purified hydantoinase ;3. Ovalbumin.

224 KEWEBR K, BEEHBETARKE

B & REMES 37 CRAL 30 min, T F 8415

71, L Lineweave-Burk I /E & , 18 3| K,=2.5x10"*mol/L, V., =8.33 mmol L "'min',

2.2.5 £RBEFXEHEENEW BB 20 mmol/L Trs-Cl F &N 24 h GEBRAF £

BT, o MARR, EWREHH 1x10  mol/L, 37 CAE 30 min, REN EBIE /1,5

REUR2), K Q" Zo' SMHEZMEFHSEMER, L Ma®* [Ca** Mg I &,
F2 —LoeEEBETHEEARGHNER"

Table 2 The effect of some ions on hydantoinase activity

lons No Ni** Cu?* Zn?* Mn** Ca?* Co®* Mgt
Relative
100 132 88 67 219 203 173 207
activity/ %

" After hydantoinase were incubated in 20 mmol/L Tris-Cl in the presence of 1 mmol/L of each metal(supplied as dichloride) at
37 °C for 30 min, the resultant enzyme activities were assayed under the standard conditions. The activity of hydantoinase in
the absence of metal jon was taken as 100% . )

2.2.6 N-RBREEMTFINWE: b ERZER EBEYLEBRFTANE RN N-FKH
10 A~ E B BR P 5 4K K MDKLIKNGTI, iR 45 SCAR YTk}, B X Wik N B ERFF 5 A% R
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HEmEs™, HLUNR IO M EERBEEAL, FEKIFH 3 M RESFRFEANL
WMARATEME, T DA 4~ 5 RESBREMFHME, Bk AERIK S RENERNT
I e 22 1 S LA R

®3 LHEHSEER NN R R

Table 3 The homology of N-terminal sequence of D-hydameinase in some sirains

a.a residues
1 2 3 4 5 6 7 8
Species

P . pusida CCRC12857 R

P . pusida DSMB4

=

B . thermoglucosidnsius

A . radiobacter

- R A o
— = = = -

B . Stearothermophilus NS1122A

2 R E =2 2 =
oY = = oW
~ B o= R

¥ =2 oz =2 & 00
oOn N O =
—1-&»4-—1-4~1|~D

P .2262(this strain}

3 it

REE 1 & BT AE BEER B, et /b i D- S8R W D-X R E R M D-KH
HMEAERLESRLBEEMLOREER T AMNE, B ZRNEERN/ET2XE
ZRMKEH T, MEDRELN D-FEHAM N-EF A SR EE KRS R LY
i D-HERMTERR HA HEEE RN LR A AN AR R
g, HTRESSGERAWAEST T2 SE#, AR s M Pseudomonas 2262 B ' 47
Balifh TR, ML S ERA LE W, B & 7 ARSI Q-Sepharose T B 7K 243 {£ Phe-
nyl-Sepharose R BB — A HETHEMRE. WA, b THORREE R, AT
— SRl R T EESTE . ABTRE, B AT A4k R — & B R A A R
KIF AR EHA SR AR 2 R R R R .

Bt R R, ENSTE EREA4N . BE pl BRELRE 2RETRHESY
HHEERBEN ERSEEHMHEL. M8 - RHOENERE 7 EDTA M EIE MM, o]
LN MR —-MESBE TN TARLSEN, % 1 x 10 mol/L Mn®" 3 Mg™* 7T BUAF
M8 FE RO IE M, W EDTA &35 100 mmol/L A} X BGHE LB A W (ERFA L ). 75,
7ot WHEERAEWEREAE 1 x 10  mol/L BT ARXT F T2 173, BT 1 x 10" 'mol/L
BRI MEAER(ER R, X— 2R REN SRS mEauS"Y 54
FAERFIN DIT LA KL HWEER. THENEERAERSKE 2 /EH T, B T4
£ E5HEWAF, BIE R CySH-Zn"" 45 (knot ) 5% His-Zn™" 45 (knot) , AT FHEHE P LW R K
A RETEME TR, MR EMNMEANEYSEE FFRMEMBFHEEMA. N3 10 4
EEMBENSFIIREAMEITESHINZEHEESEE THEM, Ret &y Z@ kbR
HKEZRRBETHNMEHKRE.

B WWTEYHREFAOREFERLE KA TES L EHRBEH R ETHS
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PURIFICATION AND SOME PROPERTIES OF D-HYDANTOINASE
PRODUCED BY PSEUDOMONAS 2262

Shi Yawei Li Hanqging Yuan Jingming
( Biatechnol Center of Shanzi University . Taipuan 030006, China)

Qi Yanhong Li Jinchuan
[ Shanxi Fnstitiste qf Biology y Taiyuan 030006, Chine)

Abstract: A D-hydantoinase produced by Pseudomonas 2262 was purified to elecirophoretic homo-
geneity by the steps of thermal treatment, { NH, ),S0Q; fractionation and column chromatography with
()-Sepharose fast flow, phenyl-Sepharose fast flow and Superose 12. Punfication of about 60 fold
was achieved with an overall yield of 16% . The relative molecular mass of the native enzyme 1s 109
kD and that of subunit is 53.7 kD by the analysis of Native and SDS-PAGE as well as gel filtration
respectively. Some properties of the enzyme such as the sensitivity to thiol reagent and the effects of
metal ions, for instance inhibited by Zn®" and activited by Mn®" , Mg’" are identical to dihydropy-
rimidinase. The optimum temperature and pH for enzymatic catalysis are 70 “C and 8.0 respeclive-
ly. The enzyme activity is stable under 60 C and in the pH range of 6 ~ 10. The N-terminal se-
quence for 10 amino acid residues is MDKLIKNGTI.
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