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FNRERERSEBRRSHIBOTR
II. EgA9tERFAEAY

ERX B4

(PEBER LBHEWERBER L 200032)

B E LRR/ESHEW (Sreproverticillium caespitosus) 25 58 B & B8 (Glautamine
synthetase, GS) £ ¥ IE MBS pH A 7. MIE ALK PLEINA MnZ' 8 Mg, — &4 5
HEE FHBINEBNSEAR. Mo Y GSHREHAR. —S2BE £ Ca> Lm M
MR EWESE. GS MBREEE R 50T, 3 ATP. HE A NH,Ct 8 Km 2 81% 1.75,
2.78 #1 5mmol / L, NH,Cl 8% & /T 10mmol / L & %885 1F BHEIMAY , KX T 10mmol / L
B RS R PRI . GS W EME, WSR3, — R GS HRBR
WWEER, RRERPIMAGE LB RR, BEA T GS A2 5% M — A
(SVPDE)B1EA, By LI BL RS KR F B fb— = R 1 e (k81

X@iE IRRLEHEE, fEAREA AR HESEY

GS £ ARL BT EH KRN, AREESHBEY PR TR, W £
ERARNEY SRS GS BAHEIHAY, ALRFMLRBEEFLBELRELHE
B LML GS BN SLABRORIERX, BB —HYHRHER,
RISOH SRR AR EE GS WM TRF#HT T 5", A S0 iRiE GS M RTE Y,

1 AR O
L1 EMASHER

1.1 B LR ESBE ATCC27422 I B R i £ K8 334(Nocardia astervides
334), BB R 28T,

112 B3 1 WOCER(3).

L1.3 53R 2. WOCER[3].

L14  BEFREE 3(%): W5HE 1.t 1, A MR 0.2, BEEFH 0.1, 4 % 0.1, pHT.

12 AiE

120 BREFE ARBERBENCRBL ERE FEEAEER 3, FRAFALREE
BEE.

122 GS #ARBEEMEE (GSp): # Bender Y8778k, T pH6.7 M 0D, —MREIE
B (U E AE A lumol A ERI R R RSB TR,

AICFI9954E1 A20 Al 19964ESH 160 &8,
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123 GS 445 SRS (GSp) : # Shapiro S8 3k, T pHT 8l 0D, B # 4L
=4 1nmol LULEEFTH AORE R N — 1B TS B4 (U),

124 ZEHFME: Bradford ik,
1.2.5 SVPDE 4-FE. 2w & S0mmol / L Tris—HCl, 2mmol / L MgCl,, pH8. 0.05U

) SVPDE (typelll . Sigma) fEAL 7 3mg MM EE . 37C IR, —E BT M FREUHEN
.

2 HRAIHR

AT T A S R T GS KA ST A O, AR
Rz AP RS,
21 GSH—EEEXHR
2.1.1 pH ffxt GS i A Em: fE 1 AR, GSr(Mn™) M EGE pH 1€ 6.4~ 6.7 Z[H),
GS(Mg™) #155& pH % 7.0

0.5

(oo

0 10 20 30 40 50
¢ (Mg®' or Mn?* )/mmol-L7!

A1 pH it GSBHERR R B2 JLEEEE A GSy W
Fig.1 Effect of pH on GS activity Fig.2 Effect of severalions on GSy
1. GS;. Mn”'[0.8% (NH,},80, fE & B35 5F 1d 1. Mg 8% 3 F Mg®* was used as activator;
0.8% ammonium sulfate grownl; 2. GSp, Mn* 2. Mn> #8758 F Mn®" was used as activator.

(0.3% KNO, fER B FH 1d 0.3% nitrate grown) : 3.
GS, M2 (0.3%KNO, fEZ B 5 1d 0.3% nitrate
grown); 4. GS, (Mg™").
212 £BETFH GS KEM: ()Mn™% GS HREEM: EDTA 5B (ZMHRE
50mmol / L Tris—HCl #1 1mmol / L. MnC1,) #E 60°C {fi& 20min, EDTA ¥R % 40, 5
2.5mmol / L B, GS; 4 SR8 5.3%. 12.7%F1 75.5%., BRELHE S BRE T2 REEEY
#MEEME. EDTA £7E6, lmol /L NaCl M EH AR, X—SRGKBHED
GS B E ML EH LA RS R E A, QME RGP L AR S RE T AR
e B 1 M2 F Mn?* % GS,, MBI B (8 2), £HRERE T, & sk LR
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KEREA Mg AR HE, T Mo 8 Mg? IR % ., il 58 8 MEER
BRI K s B AR AL )RR GRS HE ZW: F Mo, GS Xt
BEBBEAMBELY Km (5 91% 11.lmmol / L 1 1.6mmol / L, i Mg Bt 4> %1 %
7.5mmol / L #1 0.96mmoi / L; GSy ¥ pH &M A4 WA 1. GSg , Mg™ fl Mn™' %
R8BS RN AR, ()-SR ELBETXREEANBER. M5 RN &R
i A SOmmol / L B Ca®™. Co™. Cu**. Zn™'& Fel*, GS, W Z R MAM &, KB
E R A B R o B

21.3 GS WMEERE: LR, BLEE A S0TC.

214 GS KRS & —¥E: 430 ATP # NH,Cl 58 X UE IR Y 1T DM E, &
FRE L, WPELEERESENEY S —EEY AR BER GS s,
ATP KIS X4 ADP. GTP.CTP. UTP {{& ATP B, GS HERHIE 1, K+ ADP
FEMT ATP LR LR NH,CL AP IEH RS 44.5%., #HIA X )ik
5 GS 2 i X,

215 GSg Mah1%: B Mg RIS = 7, GS SHEY ATP #I5 S8 A H38<r
RAKIR AR, XMW K, 1145029 1.75mmol / L #1 2.78mmol / L. {HE GS X5 —K®
NH,Cl &7 ff e B 455k, a0 3 BiR, 24 NH,Cl B9 BE/D T 10mmol / L 8, & EY
YRR 0 R R B MK, NH,Cl 3 E X T 10mmol / L 8, NH,CI 2K B i 1k
T R E T B, ULEH NHLC AR, (R GS M5 EH Y. NH,ClLEMi%
Hill 6 & T2 (B 4), Hill RES518 1.42 F1-0.92, FHKKE K NH,Cl 4
GS AIEth BB , Bk ERA R FRRE. RSTEN GS o mE™, LRt
HEE P NH,Cl ok BEEfRKHT >R 8 K, 2% Smmol / L,

1.61
0.06:} 1.2¢
0.05 0.8
o 0.04} " 0.4
RN
2 >
£ 0.03 ¥ oo
0102 _0-4
0.0} -0.8¢
gl i i i i 1 1.2 \
2 - . A 'l E £ -
0w 0 % 40 50 -0.8-0.4 0 0.4 08 1.Z 1.6

¢(NH,C1}/mmol-L™!

B3 NHCli9Maah
Fig.3 Saturation profile of NH,C1

log[ NH,C1]

4 GS 3 NH,CL ¥ Hill B
Fig.4 Saturation profile of NH,Cl

V:RAFWEE Maximum reaction speed;
v EE Reaction speed;n,.n,: #1% Slope ratio.
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£l GSHIEYE—H"
Table 1 Substrate specificity of GSq

JK ¥ Substrate ATP ADP GTP CTP UTP  NH,Cl Hydroxylamine hydrochloride
A 4 KB5S
Relative 100 159.3 81.6 21.5 2.5 100 44.5

activity / %

Tl B RN RN 7. 5mmol s L. NH,C1 7 S 4kA, sph S AR A ATP.

Concentration of these nucleotides were 7.5mmol 7 L, NH,Cl was another substrate. When hydroxylamine

hydrochlorides was used. ATP was another substrate.

22 GSHIET

221 GS ul BEME: 1 ® 5l W, MIRE BB E R ERE —FHERT G5, it
W RS LUE Y RIRE GS M HE —H AL TIRIKEIK P, 9] GS H1 5 AT

B .

2.2.2 ALEEEat GS M RIPE: BT GS & TS b .oi, IFE - oxi R AR
WS ER, thd 2 B, BERJREE T AREL, JLRH R R B R E AR B
HOEIT. B AERARMIMET Ser. Ala fil Gly, B3 ©i13L[E) 1 B A B9 45 45,
Ser+Ala A K 50%, Ser+AlatGly M HiH H 57.1%. 5 E B R H KT HA
47.3% 1 59.8% BAC KA, fHE I GS 2RSS YN RBUR IR H, Bl & FHMH R4

SIFERT GS EARRLA, MBS, Hag 54 XmE" .

F#2 TR/ GSEIBNSEAR (GS,)”
Table 2 Feedback inhibition of different metabolites on GS (GSp)
RZ i 00 il L-Gln L-Ser L-Ala L-Try L-Gly xKG AMP CIP None
Inhibitant
Inhibition / % .
Mg 10 18.5 355 1.4 23.5 5.8 13.8 128
Mn™ 18.2 10.9 325 208 L3

"AMP BSTRE ¥ lmmol / L. A B Smmol 7 L.

Concentration of AMP was lmmol / L, Those of the rest were Smmaol / L.

223 GS RIEME: (1) EE (HEBRERALRE) FMER O FRE MRS &4
FHRIEM GS H pH #2522 M, BEE8 (A 1), kI8 ER K, SR, wh
WAL, HERANEELSHE RN, QMR MARLEE BN RE,
W 6 FFR. ARIFETHE T LIS ES RS, BEKRAEHE". (3)1X SVPDE
LhI RS A& F 83 GS, GSy 1§ A1 AL, AT AL (3 3), B RB A EEH

d GS LRRTFALRAT.
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G5, specific activity/U-mg ™'

=
-
b

o L5 20 2.5 3.0 3.5 4.0 4.5 ol — .,
bO s n0 s =2 0 2 4 6 & 10 12 14 16 16 20

Hs5 FTRERRHT GS LiENmEl
Fig.5 Changes of GS specific activity under different

M6 ®Ud IS L Bk B (GSy)

Fig.6 No "ammonium shock™ phenomenon was

nitrogen sowrces
1.0.3% KNO, HEH

0.3% KNO, as nitrogen source:

shown(GS;)
L Mo (R 805 B T, 40% R

Mn?®" supported, 40% innoculation;

2.0.6% KNO, ft 5%
0.6% KNO, as nitrogen source:

3.08% (NH),SO, fER %
0.8% (NH,}),S0, as nitrogen source.

2 Mo+ Mgt S FL40% B &
Mn’'+Mg* supported.40% innoculation;
3 Mo RSB T 0% B E

Mn?* supported, 10% innoculation,

%3 SYPDEAEMIRRLBBRREHEFKE GS MR (GS,y)
Table 3 Effect of SVPDE on GS from Sir. caespitosus and N. asteroides

Mn** Mn™+Mg*"
—SVPDE +SVPDE —SVPDE +3VPDE
N. asteroides 0.679 1.312 0.189 0.322
Str. caespitosus 0.657 0.660 0.172 0.170

B LERAUED, AR EEBH T GSZLRB T KA — RS
HEHAT, P AR R R F RN Y.
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STUDIES ON GLUTAMINE SYNTHETASE FROM
STREPTOVERTICILLIUM CAESPITOSUS

1. PROPERTIES AND REGULATION OF THE ENZYME

Cui Fengwen  Jiao Ruishen

(Shanghai Institute of Plant Physiology, Academia Sinica, Shanghat 200032)

Abstract The activity of purified GS was strongly elevated by Mn®" or Mg*", where other
metabolic ions such as Ca®*, Fe**, Co** were inhibitory. Mn®* had a pronounced stabilizing
effect, so it was incorporated in buffer system for activity study. The optimum pH of
GSy was 7. and optimum temperature was 50T . K values of GS for ATP, glutamate and
NH,CI were 1.75,2.78 and Smmol / L. respectively. NH; exhibitited positive homotropic re-
sponse when its concentration was lower than 10mmol / L, but give negative homotropic re-
sponse when its concentration was higher than 10mmol / L. Cumulative feedback inhibition
of GS by its metabolites was demonstrated. The enzyme was repressed by NH;, its specific ac-
tivity could be increased by nitrate. No phenomenon of “ammeonium shock”™ appeared after
ammonium was added during cultivation, in addition, GS from high ammonium cultures was
not affected by SVPDE, so there is no evidence for adenylylation—deadenylylation regulation
system for GS of Str. caespitosus.

Key words Streptoverticillium caespitosus, Glutamine synthetase, Properties and regula-

tion
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