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W = OWRAW 2B AWM RS RMETTIRT DEAE-H S R B F X B,
W RIS Bk —H R R M, b T 115 6%, M AWl 5.7%. AR
BE PAGE M4 TR 151 700, SRR BERE X 65T, 500 LU F BT, MK N EE pH
H 70, 60~9.0 MEARE. Zn'* Hg’ " . PH* ¥ AP Cut* . Ag* I Rl 3B AIMEI WIS 5.
RSP HEFE 270nm F 244nm LA BIHBAMB B, HAKEHRAREERAILHE
K 551% 283nm M 3350m, F NBS. NEM. NAL DEP Rl EDC 3B 47 T 46 6645, 406 e
HARAOEMRET R ANE U BER, RESHIE HE —EXE,

KRR WHAE MMM RN, AL 5H R

SR Q556

PR AR W4 ¥ W 2 5 B B8 (Cyclomaltodextrin glucanotransferase) & €y & 1, 4—a-D-
Glucan 4-a-D—(1,4-«-D-glucano)—transferase(Cyclizing), EC2.4.1.19, 3 #5305 4
B, 95 CGTase, EEE M LR A MM (CD). CDR 6~8 MBI o—1,4 RELR
FARE BN, 6 MR B HE K o—CD, 7 M HE B HP-CD, 8 MIB B Hy-CD. T H RN
ERGEH RUERBATUFE ERAR BMSIZAMNUEN. 85 Tiden 5
Hudson % T 1939 4 & B b 2 AT B (Bacillus macerans) B4 3 CGTasel", B S BE &£ #
HEXBEKFRITE (B, megatherium) BRIRERAFE (B. circulans) ™y CGTase 4tk
B, BERBGE T AR FRAT B CGTase ML 2B, Hy 1984 EHMRH LY
T 7 OGTase WIPE A B I T8 B R KB TFSTY, 3098 %86 0 T4 7= 5, & 3o nd
EZRHEAT T S R A BT

1 M Hfudik
L1 EENSEMEN

221 B E X R B0 AL (Beckman) , 721 BB i (L5 =4 H74XE5 ), 5850pH
# (Cole—Parmer), UV-120-02 7] %, % 4} 4} ¥ )% B 3 (Shimazu) . 850 3% %% 43 ¥ % FF it
(Hitachi). DEAE-£F # % (Whatman), 7+ F & & % /1 419 % 149 & (Pharmacia) , 318 5] %
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SHATERAR 4,
HEBCERTARmBEELRAM I ARARRUYEFEERF LR,
1.2 BENME
Iml 1% K 4 Wi #, Iml pHR.3 Tris—HCIZE M, A LHBRH, BE&E Y
3ml, 50C {R & 10min, & /5 7 ¥ K & + & 10min # 1k & K, B 0.2mi K 5 # F 5ml
0.167mmol / L I,-KIFHF R, T 700nm H K MBI, FAIE KSR E D H,
FEERRBFGT, B 10% BRLEFBREE XN | MEEIE 84,
1.3 EAKNE
& Lowry L TMIE,
14 HEKFE
B AAENE N RARBERER R (PAGE)™. 4 TRME AkEHE PAGEY,
L5 {LEEN
HEORMESHRMENEIES, P EZEAKD 1250l IMARBRK 125p1,30C K
FZ 30min, 2R 5 A K 250p1, X A pHS.3 20mmol / L Tris-HCIE P 2 H169 0.5% 1285
250l S H R W EMIE S,

2 Rt

21 SRa&k

211 GBS RULE: B 150ml A BE W T 0K ¥ A (NH,),
SO ZMME 30%. T 4C BB &, RIG7E 4T 11 000r / min 7§
L 30min, 7E b 7 8+ 4 5 fin (NH,) SO, Z R 60% # & oh,
EERFHATHEL, FELER, RETR.

2.1.2 EHEE BULIERE T 10mi AP, EAREA BN
%, B M pH8.3 20mmol / L Tris~HCIE i EHT. .

213 DEAE-H# % DE-2B T XHBEEN. HRBLEE K
SHERXM B ARUIEERERHE (1.0 X 20cm) A pHS.3 20mmol / L
Tris-HCl Z PP AL 1, B BTGB A LA, FLER B PR TE
W REREREBERE, TRAUEGRENR, LRYE
A2 06 2 T P I 0.3mol / L NaCl, & BB ¥t A 8 B4 81 %
500ml, ¥ 3 8ml / h, 73+ F U, B 40min 42 | ;5 5T E B IS

A B
ABEAE, ARSNGB RAHETT PAGE. A HEREB LY m smakssms
— M PE MR R 20ml. AN
214 SEEER, S NEESAERSNEE . BA RS R BB ok A

Fig.!1 PAGE patiern of the

BHAT PAGE KM, X BB & S AL, ML T 11545, Bl pusified CGTase
57%(3% 1). ARG E PAGE GHNBERESEVERBER A #& Sample;
REZ, SRJG ¥ R B IR SR 7 KIS B3, 5 R % b B. Wi¥ Zymogram.
ARERALEER HAXMNETRESS, ZER L ENH (IS UESER HE
BEGAEA B 1). LUTF K500 A e &7,
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Tabie 1 Purification of OGTase

EH BEB EmEh HE 3 ] Hr TR
Eiy ] Volume Total Total Specific Recovery Purification
Step {ml) protein activity acuvity protein activity (fold)
(mg) ) (u/mg) (%)
Culture filtrate 150 488.0 19385 39.7 160.0 100.0 1.0
{NH.):S0, fractonation 10 73.0 7385 101.2 15.0 38.1 2.5
DEAE-Cellulose 52
chromatography 20 24 1100 4383 0.49 57 11.5
xf 4 xf i 8 AL B (B 2), R 1 CGTase 53 F
T . £ % 151 700, 3 W $k At 3 %1 #F B CGTase 4
:L F B (139 300) K.
o’ 222 pHxIMEHRREMAEW: A pH
T 30~BO0MINERB-RBME_NENPRAEH
1 MG P, o 5 E MRS A1, BB M TE )
= a3 ¥ pHAS K pH7.0. 8 7E LR r il A
=

0?2 0?4 0:6
% K Relative mobility
B2 FAESTRSHIH£HE
Fig.2 Mr vs, relative mobility
1. Thyrogiobulin (669 G00); 2. Femritin (440 000);
3. Catalase (232 000);
4. Lactate dehydrogenase (140 000).
» Standard protein; » Sampie.

pH9.0~ 10.0 B H & B -NaOHZE " ¥ F 40T
BB WL RERERFENERE N, Z8E
pH6.0~9.0 B R EE.

223 BEXEEAORBEHNE W, £
Hhwk, HEAREETMEMNE D, Bad
REZBENR 65C. M4RI%E 27C.40T. 50T
MOCRBRFRNBEHRERTENERS
MG, BMESOCLUTRE, 0CEFEMN
1.5h.

224 ERBTERHAAESYNBEANE
WA —ERENERESYINSBE
30°C 4R 18 30min, #R 5 H L kM T BEIE
B kb S HRIEEIE S M 100%. &R
BTFRE%EE XN lmmol / Laf Zn**. Hg**.

P " AP* . Ag* O R Fe* MMETE DA BERMBER. So® A M RS EM, K
SR AWEE R 10mmol / L& 0.2% B, KB RAZ WM MUA MBS AR
£ 5 AR OCA [ B R, LA AL 0 LY. Ba’t Kt Mg’ . Ca’t  EDTA. D- Wi % 8 .
FEMEGH. B KEMN AT ARBARASESHNEATHEREW.

225 L EtE R 8 4R pHB.3 Tris—HCIZE ip i 3hA7 K S E1 4, Z£ 3 K 270nm A

244nm 53 518 B A BN R W (B 3).

£ pHB.3 Tris-HCIR M P WE T %K,
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BAWEBATE 283nm, TEXB K T ME T L6, B 300~ 400nm F#, R XA E
K 335nm (B 4). MRS BIOCLERE, Hibay CGTase AH HRB M E ARG IEK
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Fig.3 UV spectrum of CGTase : Fig.4 Fuorescence spectrum of CGTase
2.3 {LFEBM

AJLFE G RSSO TN, E— E B &G T, % NEM NAI &
E.BENATEN(ER2).RHAZARERERE SIS XX, WiXB# DEP NBS £

£2 LESHAXRENOERN
Table 2 Effects of protein modification reagents on CGTase activity

L 2o B HHRE ZrtH R A
Reagents Final Conc. pH Buffer Relative activity
(mmol /L) (%)
None 0 100
NAI 1 7.6 citric acid—NazHPO 100
NEM 10 7.0 citric acid~Na:HPOs 943
DEP 1 6.0 citric acid—Na:HPO4 53.7
10 6.0 17.9
NBS 0.01 44 HAc—NaAc 61.0
0.1 44 13.6
1 44 0
EDC 20 45 glycine ethyl ester 83.9
50 4.5 -TEMED 815

NAIL: N-Acetylimidazole; NEM: N-Ethylmaleimide; DEP: Diethylpyrocarbonate; NBS: N-Bromosuccinimide;
EDC: 1-Ethyl-3{3~dimethyaminopropyl) carbodimide.

WE BMELDKBETR NG TRAEBRANCAMBRENENLTEA.

Jaquess % 31 3 | DEP 5 1 57 4R # 74T ¥ EI92 COGTase, XA M ABMREH B
o, B 16 F1 R 90%, 1A MR PN HERERAE N T 15 WAL, 2 XTHFAK CGTase &
BE R 2R, T B EBMRE TS CGTase KUY SMALA XK.
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PURIFICATION AND CHARACTERIZATION OF CYCLOMALTO-
DEXTRIN GLUCANOTRANSFERASE FROM
ALKALIPHILIC BACTERIA

Zhang Qingbo Yan Zizheng Zhang Shuzheng
(Institute of Microbiology, Chinese Academy of Sciences, Beijing 100080}

Abstract A cyclomaltodextrin glucanotransferase from alkaliphilic bacteria was purified
to PAGE homogenous by ammonium sulfate precipitation and DEAE-cellulose DF-52
chromatography with 11.5 fold purificaion and 5.7% recovery. Mr estimated with
concentration gradient PAGE was 151 000. The optimum conditions for activity were
pH 7.0, temperature 60C, stable in the range 6.0~9.0 and below 50C. The enzyme
activity was activited by salicin and maltitol, slightly inhibited by Sn’*. Mn?*,
inositol and pullulan, strongly inhibited by Ag~. Cu’*. AI'*. Fe’*. Pb*, Hg**
and Zo’*. The maximum absorption was at 270nm in ultroviolet spectrum, the
maximum emission wavelenghth in the excitation spectrum was 283nm, the maximum
emission spectrum determined at 283nm was 335nm. The effects of some protein
modification reagents on the CGTase " activity have been studied.  Histidine and
uryptophan residues may be essential for activity, carboxyl groups might have some
effects on the activity,

Key words Alkaliphilic bacteria, Cyclomaltodextrin glucanotransferase, Purification

and characterization
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