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SREERBEEASABIES BB
I ER9E R FgifL

ERX  EmWA

ChE#ZR D SEYEEBER B 200032)

B E UECHEEERLRRESEBE (Sreploverticillium caespitosus) M B P&
BBk 4 38 (glutamine synthetass, GS) $HAELE LA RERAL 0 BUBENE GS MR, DK
M BRI, b B B Z AR TE M (PED U3 Affini—gel Blue #4264k T #i %, A DE-52
H#1 Affini—gel Blue FE4i4k T /5 & . &L B W 1§ 5r TERH 550000, & 24 &6 Y
56000, IR EHEHFL A B REER S TS pH M7 6.4~6.7 Z [, M B EREN K, H
E% 11.1Immol / L, % 2 B6 K, {882k 1.6mmol / L, FTCUANBLE P S 2 F— GS £ L
7.
XN LRBAHER, FESBESNMS.FIME

BEMEAR S RESNEN, BRFEFRLADHRLSE". GS(FEM: &
HHEM.EC6.3.1.2) T BRI BRI AR, LCARAR PRy XEE. BiriH GS
EOAHCHBAY, SEEENSFREKERAHRAY. GSIFETHEHRFTSFHAE
il SRR Frankia W% GSISMEFE S — A F LB GSTT™, GSTI I N R R &
Bacteroides spp.Fring",

BHEE (W Strepromyces cattleyals]%) B GS —HIA KR GSI B, B2 Sk 7 K &
B Streptomyces viridochromogenes B S EERIM TS GSII & GS /9 DNA MK, I #
it GSIRESN, FTRRH T EHtERER AR, ARESRAAX
GSII f94Efb MY, Hillemann %P S.viridochromogenes [FBt T GS I
GSOEMH, H&EH GInA R GInll BRAFEFERMERELEK,GSI M GSTHRAH
Bf ik, GS I REEEENEAN.

RS TRIR TR REEAEE S GS REAR LM RSP IREMnER.

LI B e S
1 RN
PEI #1 Affini—gel Blue % Amicon % &) &, Sepharose 4B 4 Pharmacia /2 7]/,
RHEE A Serva 2 Al &, AL ZS 5 ¥ R K.
1.2 WRFERE
121 ER-CRSESEN ATCC27422 RANBETL M, WIRRE R 28T,

AT 1994410 A20 H g B).
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122 HFER 1 RFHERE(%), AT 1, EAKK 1, (NH,),50,0.05, MgSO, - TH,0
0.05, (NH,),HPO,0.1,NaCl10.2, 3 1, MO % (BKHhiRH) 1.5, pH7.5.

123 333 2(g/ L) %W 40, K,HPO,1, MgSO, - TH,0 1, NaCl 1, CaC0,0.3, &
%A, B TER 1ml(FeSO, - TH,0 0.1%, MnCl, - 4H,0 0.1%, ZnSO, - 7TH,0
0.1%),pH7.5.

1.3 Ak

131 BHbsk: —RE Soml %R | BH AR THHALARK 0.1ml a7 &8, ¥
sh¥4% 2.5cm, FE 180r / min BIFEER L3538 48h, K 10%MEF BEMF T REE T
32, 7E A LSRR L3S IR, MBRUCR B R, ASEUKBE R, 20 CRAT.

132 LTHABMEBAR L REHEE, MA 5~ 10 5% 1lmmol / L MnCl,, pH7 B
50mmol / L eSS sk, vk H A SR, T 4C LA 12 000r / min B4 10min, EiFHEH
FEABE L. SOPIRBIN B s Y R R I R R

133 GSHEaEBENE (GS): & Bender '3, F pH6.7T ME. — 1 BIEH
(U ER TS Lumol BEMBRENRSEIITENEE.

134 S A EME: Bradford" k.

1.35 RTHRBRER Sk S w7, SDS KRR E X 10%, BB K

B N 4~30%.

2 HRMWR
21 SCREESWELKTES GS FHNRR(E 1)
M1 REERHAERELET GS HARR

T % Fig.1 GS; activity in the cultivation course
3 LI T EDH 0.8%(NH),S0, %]
E E 20 ! Mycelium dry weight(0.8% ammonium sulfate);
ﬁ 5 ! 2 2.8k T E{A 0.3%KNO, 3]
: ;‘i 5 3 c Mycelium dry weight (0.3%nitrate);
y L E | MEBERFRUN0I%KNO KR
& 3 g 2 Mitomycin yield (0.3%nitrate);
5’ WS 4 mBRSRIN 08%NH)S0, ]
!§ g z z : 5 Mitomycin yield (0.8% ammonium sulfate);
@ g ; T B2 508 wmn0HE03%KNO, #%)
0

GS$, specific activity (0.3%nitrate);

—

[
o
.
o

t/d 6.GS; i AI[A 0.8%(NH,),S0, 3|
GSy specific activity (0.8% ammonium sulfate).

HE 1 AR, £ A 0.8%(NH,)LS0, (B k BANME) S —EFE M IS, GS M HEH
Rl B FRERORA Y. ISR FA K 1d MERG T REEE&A T OERMENE,
WE AR R, T 60CKE KT 15min, HIEFE(E 2), A1 ETRES
0.3%KNO, (5% B2k ) o — B S E D GS ST B AE MR, JIES
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E FAEK 4.5d B AT JIER Z R T A A AT A, o s ] i B, 5)_E it
M, 5 Rk (B 2). R GS I # GSIHRRER Frankia S 8, Bk
RN SR, RS SIAE X MR R G TR GS LIER—ERMFR. &
FAEE R, 3PP RS o A B B GS 2 GSs, REEE A8 GSu.

{/min

B2 EREBY GS MnEE b
Fig.2 Heat stability of GS in crude extracts
1.H 0.8%(NH,),50, 3 0.8% ammonium sulfate; 2./ 0.3%KNO, ¥3F 0.3% nitrate.
22 GSsA9IREY

B 10g % B 4 0 AR o A0 SRR 0, T 1R 02D TR BR R th AMITE 4T R T REAT, ALY
77 12000t / min, 20min. [ LA MFHR AP RE@MMF AT 0% RRBBREER
WBEH 0.8%, BE#¥ 20min, B L, UL, 7E 60T 208 Smin FHHE 4T, B.L, B L
W, B8 IA PEL(2.15%, pHT) 2 AW E X 0.15%, B 20min, B-L, BRI H B BE
& lmol/ L NaCl & ¥ *. I Affini—gel Blue # (F 44 B! 1x 10cm, T &
Imol/ LNaCl ) B B T-#5), R THENHHRZE 0Dy FETH,. BHE
Smmol / L ADP (-8R, & 7F GS BSR4, X 2 vh i & A7 )5 48 Bl 3k

B GSs, AXRPEER R 1 RE 3,

2.3 GSu YRR

B S BAEENR I ARMER. U FREBEIACEHTHT. BLBY
12000r / min, 20min. B %L DE—52 1 Sepharose 4B #: 41k GSu, X WS B PR
IS K E, 5T DE-52 B MEEEN 19.6%, Bt Sepharose 4B (3R K 9.65%., A
BTIJLMERPHERE, £ RAeEMBPMA 200mmol / L NaCl A GSu &%, TR¥#
ST ESENT. A£2MBFMA 200mmol / L NaCl 2234 GSu, F DE-52 ¥ (R
B 2 25cm, A LLE 200mmol / L NaCl B928 s “E45) , S5k 100ml V453 8k, FE LA
300ml & 200~ 500mmol / L NaCl ) Z rr st lt, RA 8 -85 ¥, 5 ISR NI
4+, b Affini—gel Blue 4 (BE{& B 1 x 10cm. F %L & 200mmol / L NaCl 28 rh ¥ F
#), LA 1mol / L NaCl W42 spHt, #:3F LY Smmol / L ADP, imol / L NaCl 8948 #h
BEE, & 8IE R BT, W& 200mmol / L NaCl 8928 s &4 )5 8 Bl ks
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GSu, AXBE & 2 A 3.
£1 GSs LGS, Mn™)
Table 1 Purification of GSs (GSy, Mn®")
e sEA BiEd i R A EX
r o Volume Total activity Total activity Specific activity Purification Recovery
Step ¥/ ml / mg /u /w - mg” fold /(%)
iR 53.5 511.8 432 0.86 I 100
Crude extracts
WM R R L 53.5 463.7 615 1.33 1.54 1424
Streptomycin
sulfate precipitation
LY 50.1 228 501 22 2.55 1153
Heat treatment
PEI filE 5 89 362 4.07 474 839
PEl  precipitation
Affini—ge! Blue 3.6 1.17 137 117 136.5 318
%2 GSuMH(GS, Mn™)
Table 2 Purification of GSu (GSp, Ma™)
WwE BEBA EEA 42 ik Bx

s Volume Total activity Total activity Specific activity Purification Recovery

Step vV / ml / mg /u /u- mg’! fold /%)
BlIR B 12.7 200 3323 1.7 1 100
Crude extracts
DE-52 39.6 15.3 202.2 13.2 1.96 60.8
Affini—gel Blue 4 1.29 120.3 93.5 56.3 36.2

GSu ZBE B4 BhE £ R A B —REH, i 800 R S i M ERR
. FhE 2 o R, AL E B GSu90% LA b FISETE T8 KE, Br AR AT BER GSu
ZHM AR GS SRk,
24 PRt EhiRE GSEIN
2.4.1 GSs# GSu i pH #i £ 4R : GSs fl GSu B GS; i pH HTE 6.4~6.7 Z[A],

4 pH &R AR,

2.4.2 GSs 1 GSu 28R4 FRHF: GSs # GSu /9 SDS MB R BREE R

(F 3) BB BN T A T RS —HE, 2918 550 000 1 56 000,

243 GSs ¥ GSu s R BOHRE: —F 3 EmENEN K, 1A% 11.1mmol / L,
JMEEAEM K, {55 1.6mmol / L.
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3 GSs fl GSu Fy ik Ao T RN

Fig.3 The elecirophoresis patiern and molecular

weight determination of GSs and GSU
a.SDS @.ﬁi SDS electrophoresis:
b.SDS 4.3k M ¥ 4 ¥ &t Determination of
subunit molecular weight by SDS electrophoresis:
o BB Jic . 3% BN £ M5 5 F B Determination of the
molecular weight of native enzyme
by pore gradient electrophoresis:

|
)
!
1
1
I
|
|
|
|
]
1
1
I
|
]
: 1.GSs:2.GSu;3. Albumin, bovine serum(67000)
1

1

]

. 4.Albumin,egg(45000):
1 i ) I i
0.3 0.6 0.9 5.Chymotrypsinogen(25000);
ﬁﬂgg$ Relative mobility 6.Myoglobin,horse(1 7800)
7.Cytochrome C;
8.Ferritin,horse spleen(450000):

9.Catalase, bovine(240000):
10.Aldolase, rabbit muscle(160000):
11.Albumin,bovine serum{670000).

1.0

a Y 0.6 0.9
7%t if # % Relative mobility

244 SRRET GSs M GSu B EEMFE: &
sk GSs #1 GSu 4 TFHB M AR X NaCl 4% Wil g 07
PRRMEEY, GRME 4, TREEEOCHMS |
ETHRAARNEER -0, BIMMEERRET
MA—B e MR EER, 1 & 2N —8., & °°
HERRBP S T REREREXHRR. .,
GSu B P A 2mmol / L X EERE, T 4C
KB 36h EREMTRE 64%. FIUTERERR "% 2 v 5 3w

0.9p - GSs

0.8

ZHEARA AR, BEOMIEIBE51E GS KiE. t/min
%%ul_tiﬁ%ﬁ‘ﬁﬂ PLUAKTE LR EHER M4 ah)5 GSs #1 GSu dHmBEH
PR MEREERKERE REEEERAZ Fig4 Stability of GSs and GSu to
HWR GSI K GS #FBEHES. heat treatment after purification
8 X X &
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STUDIES ON GLUTAMINE SYNTHETASE FROM
STREPTOVERTICILLIUM CAESPITOSUS
[ .EXPRESSION AND PURIFICATION OF THE ENZYME

Cui Fengwen Jiao Ruishen
(Shanghai Institute of Plant Physiology Academia Sinica Shanghai 200032)

Abstract When ammonium was used as nitrogen source in the cultivation of
Str_caespitosus,glutamine synthetase (GS) in crude extract was stable to heat treatment, while
GS from nitrate cultivation was thermal labite. The former was purified by streptomycin
sulfate precipitation, heat treatment, PEI precipitation and Affini—gel Blue chromatography
and latter was purified by DE-52 and Affini—gel Blue chromatography. After purification,
the two GS preparations showed the same molecular weight of 550000 and subunit weight of
56000. They also exhibited the same thermal stability and optimum pH of 6.4~ 6.7.Their
K, values for glutamine and hydroxylamine—hydrochloride were the same. Based upon these
experimental evidences it was considered that only one kind of GS was present in this
bacterium.

Key words  Streptoverticillium caespitosus, Glutamine synthetase, Isoenzyme
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