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CHEHBREBREZHRARMEIBELELERE LHE 200433)

B EHANEREARAHTHAFESHTHARAEARRTAERKS A (COONTRS
RRH BWKE N BT CSHAEWER. AAREEERETTHEEBE DS EAL
VoS, HEREEEN. URBEHARTH A S EENEE SEME HKERER G RA
SMERTER S ER RMLEE, LS TEATh. XELERBEEKEESE
HCSATFARELEIMBHA AT I, KRMWIERAEHREEREEGH—HEEY
WYX MEEARULBESFRATH, XEEEFME N cSERAZESAH, &
FrapdFxf S MIRERRAT MK, HEN KE5EEE GSR—HTWAE.

XA -AAEHEE, CEAMKARE, AT

REED Q59 2 IMIFIRE:A  XERS:0001-6209 (2001) 04-0481-08

EBIRE, KA E G EBR S BB (CSH)ENZI MMy (DERRE IR
#1,NH, KB ER; ORBr-wRBRMSEMR; Q) ZHhSEE 7 X BE RN,
()IMiEmEM, BPRTL-ZBRTAET Y, FEHARE, S RTARAT I EFE
F G @R, G, Wi T B ( Bacillus subtilis) , #i K ¥ 88 ( B . licheniformis ) B GS A
FEELMEHA T, B, HEKEAMRIE G &, QE 2245 5 ( Sreptomyces caitle-
ye), BIBEEBEEIF KR (S . hygroscopicus var. jingangensis )i GS & DB E KR T -LBET
KRBT, RERTE CSHENSHTBEERAERXR(BXER), Hit IRAHAEHE
W OGS TE AW WHEANAA - EWBIIEL, MHEMERFRNHTAEREL, £k
BT BB TR AR FERAE L R THEEEE 6S B
BhHA

1 MEFF 3

1.1 BE#™

ME BEE & ( Streptomyces lincolnensis )Z-512, REFRM T KR hEE2K L
HYEHRFBAEMEERBERENRTBRES . ™S E 0 K (Klebsilla
aerogenes ) MK900(, 35 [E k48 2 1.7 B LW,
1.2 EHFE
1.2.1 KRAWFE . ZHICER8],

*EHREINEF G R E S (39630010) F E ¥ H A & B8 (863102198) ¥ B

fEEHN .2 H(067- ), B LREFETA B PEAREREYEL FRAYESEYEAEKESE
REMAE FERERETHERFENTREN TG, FEABEPLES S FER S REY SHETHEME.
Y 7% B HA :2000-11-04 , 48 B A #8 :2001-03-12
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1.2.2 &M FRE. MR 30g, FP BB 3g, K,HPO,2.5g, NaCl0.5g, MgSO, * TH,0 1g,
ZnS0,*7H,0 0.001g, FeSO, - 7H,0 0.001g, CaCO, 4g, EAFE 1L,pH7.2, EHE R BT
WRE L3 W B 7 A (NH, ),80, A Glu, BEHIES X EREHE.
1.2.3 /5w H {0 K MK9000 B 37 5t #1 8 #8 4¢, MgSO, + 7H,0 0.1g, K, HPO, 10.5g,
KH,PO, 4. 5¢ ERF T 1L, BHE A WLk,

bR bR B R AL BRI Glu AT IR BR A H O RS 0.055MPa 30min K ,
1.3 IBFEFHES5F*®
1.3.1 MEHEH. SR HE(8].
1.3.2 mEREAKE 37TCEKESR,
1.4 ZMBPEHERENS S

ABE 108h, if iR A W E K, I T F 100mmol/L KC1 B Bk ME-HC! 28 vh &
(S0mmol/L, pH7 .0) ¥ #% 2 K, 1B & 50g B2 F 400ml B S il (BF ME-HCI 28 wp 3 . 5K
B 50mmol/L, MnCl, 1mmol/L, pH7.2) *1, ¥KI& H 88 75 i 40 P 30min, 4°C 18000r/min &L
30min. FFERINTE, FERS R TAREER
1.5 ERRAUE

%% Braford 775", LI 008 5 7B B AARAE
1.6 EBEIHME
1.6.1 CSHBBEEEY KA Bender & "W BB NS . REBFE 135mmol/1, B
M, 18mmol/L 32 & , 0. 27mmol/L. MnCl, , 25mmol/L 1 EE 47 ,0.36mmol/L ADP #i#k, pH7.0. B
EARR R 0. 4mL, I 0.05mlL 5 24 ¥ E B, F 37°C B Smin, A 0.05mL L-Gln (&3
J& 20mmol/L) ,37 C LRI S 10min; MIA Tml 2R 11 #8 (1,000mL $ 5 55¢ FeCl, - 6H,0,
20g =K. 21mL & HCD & LR A, B0 EBE A, T 540mm A, MR & B8 E A
ADP B RN E X B, LM T, imol BEBMREEREASH 0D, =0.532, —
TR RALE LR E A E ol FEBFEEBRAER. KB AN wmg B
F.
1.6.2 GSHEMEMIE S B8 Stadtman F MK E" . B8 E Lumol THLBEH
BMERN—TIEE RN, RIEN wmg BH,
1.7 B&AFE

F T 46 B P B M B A LK (PAGE) ™ M B E H 7.5% .
1.8 IpEBE _BERE IR

SR BE - Tris S0mmol/L, MgCl, 1mmol/L, pH8.5, #F 3 B B8 — W5 A6 IR B 100pg/mL, B
BoE i, 37CHRIR, A [m) e (8] e) B BRORE , 0 5 GS 353D,

2 #RAit8

2.1 @®¥RE HN, 3 GS &M & KB ER
43R EL 120mmol/L(HN, ), S0, ,30mmol/L. Glu A ME— B HIEHEMEHEH., YEAL
PBESEFF 36h Ji 48 30mmol/L Glu A EF M KT F A7 P4 . b — 4 fin A (NH, ),S0, %
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W R 120mmol/L, A —H M A, REE

4.0r
W — e if (], = 40 40 9] R] B B RE L BB 7A @30:
. W& LA RE. WME cSHmIES, 37|
R NE 1. TLUEH, M 30mmol/L Glu .\é‘g,g_
B, Ik oS W AT A E; 510:
120mmel/L( NH, ),80, 7 &I, # 1k GS 1§ i

F—HBE, SR 120h 5, RA L Glu A 0 )

. . . 24 48 2 96 120 144 168
HUEE 1/7. 15 Glu Jy B 337 W t/h
A(NH, ),50,,GS { 10min J5 5 % 18

(NH.) N 14 10min i 3 T 1 RRRSRE K TR EHEH CS )M
*ﬁ H * X j': e {‘E’ 3 4h Jei Ej XTJ' i *ﬁ 4 » G5 i Fig.l Specific activity changes of glutamine synthetase from
H E%ﬁ 30% ; RIS E#T T II% ,36h j5 IS%@J 5 Strepiomyces lLincolnensis grown in different nitrogen sources

LA 120mmol/L.(NH, ),50, A& F MW H 45 —@— 30mmol/L Glu;  —M— 120mmol/L{NH, ), 50y ;
KE —d— 30mmol/1. Glu added 120mmol/L(NH, ), SO, .

ERERFN EMHEHBREARIE P, CSHENELMR K. L clu HEFER,GCS
&8 R, LA 3R BT, GS 7 R A FRMEMOKY X BB PR RT3,
T SE B 5 MR . RO AR iR A A T I TR, R 2 X K G R Ot AR P R
FEmHBENEIAILEZEER, EREZEKFTHEKNSERIEL TX 4818, B ERA
A 30mmol/L Glu B IR A K A (NH, ),80, /&, & E A (10min) GS 1§ L B F
b X F— AR, CHEHERD GSEAMARERD GSEMNEDREN, WA
R HERE B GS ITE. MIIE, S E NH HE THEGEEE cSMEDE MK,
HEAHSIE GSE B WEMmMAER.

R RN, RS E AR EREA KA T (WRE), S HE IR EER
HHEABERKESET (MEE),CSHEME. #F— MR REW, BB T HiE#
BHGSHAEDE R, ERHEEBRENT T .08 A HAMBHERE. BRI, M E. coli G5 —
¥R - ZHEEEAREEES S —-FETHT IR,

22 HEEBHAESRERSIMTITFERTLEYHIIR

R A - SR SC A s o R T R ) TR R S B W GS 3 R M — B
MAFR RN . El, RIOMAEHEE CSEEMFAX W FRXHT T HEEA
AR o

ECSHTIRSB P, WEHMEH & XAMBERAN, MA T CTAB( Hexadexylirim-
ethylammonium bromide) . CTAB AN [E] . MRE BB Z-512 HA X RS B &84 H
FTRE%, iR E B E RIS 0 R 8F, A 1wl CTAB(1mg/mL), 28°C 4 Bk 4F £4E 5 %
Smin, FFWE R, CTAB BIVE R 38 M40 2 B4, 52 RE R o A BB ; TR 4% GS B
A BR T AR
2210 AFEBEELEEKFHFT,CSHEEHTHRE . AH—FHIRRERRBRE KK
F.CSARHREBHZR, HI14 M LL 120mmol/L(NH, ),50, .30mmol/L Glu M - & 153
HIAkE S SR 4 B i GS, I R I 1 GS FIT LA,

=]
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O P J7 B AR AR 10T R, AT R RO 57 O B P 7B B GS sidb )R, s )
HAEME. @ -Mg/+Mg" GSTREALLMIE BBE, ARIEEAEKESET, KBFE cS
HABEEN(OHREPRA Mo’ HER)S M7 SREE AR, GSIRELEES .M
Mg B AR AR, Bt - M7 7+ M@ BT R A H B S BB RS —4
EESHY. RARMENTE KB TARARERAG T AEESE cSUELEES
BEREGE L ERANEK 2, FE-Mg"/+ M E A, OpH Bk M E . FRIEEEFH
MAHEHEEEN GSHETBERIENSRS pH T 6.8 ~7.2 206, HF pH 4 W R
MR-, WA 2, MEHEE CSAHFESELSA., OREKTIBRAMF HHHEE
B T ok CS, ERNABER FRMNER ZREAFENEBRET LA,
AT LAY CSERTFLE, FHEEREAE T BRI FETAF K AR K
ABRHEZHZE . OKn R HAHE TR X T AL S W EFEYH Kn {4E
A AR IS B GS, B Km BN B 80T . ® % 50R 561548 [ - 7 R 2 060 35 36 R {4
T CS, B AR K I TE 278nm. T B 0D 40/ 0D, 1 HAH KT 1. 7(E5 8 M Glu %
FFLEZH N 1.83 7 1.86), MR GS 4 FLEILMHBMBL 5-AMP, % N B TR
BN, A4 S 7€ 260nm KR WK 2RI, ER KEHBEH S HTFHRLASHBH
KEH,

£1 FRARBEEKEATHESBA GSARSLBEALE

Table 1 Comparison of specific activity between glutamine synthetases purified from different nitrogen source cultures

Specific activity of GS/{u/mg protein)
Nitrogen sources

Biosynthetic activity Y-glutamyltransferase activity
120mmol/L{ NH, ), 30, 4.7 142
30mmol/L Glu 4.9 149

2 TRAKREKEHTHAEHEN GSAUSHAREE IOLR
Table 2 Comparison of glutamine synthetase purified from different

nitrogen sources cultures on Y- glutamylansferase activity

) v-glutamyliransferase specifie activity/{u/mg protein)
Nitrogen sources

Contrel { — Mg?* ) +Mg?" in assay - Mg '/ + Mg2*
120mmel/L{ NH, ), 50, 142 120 1.18
30mmol/L. Giu 149 124 1.20

KBHE G REFMMREHEARRAARMAR, EEBHEAERELT.coBF

PEAGERERFFEL T .S BEABERBERL FERTLREY . AREAR
ARFFTHEHESE T HEMAN S LG RE, BN LE L. M B F 0k #
Y Bk pH . 3h A1 22 AT A, W B SNRBOEIE—3, 004,/ 0D, BEY KT 1.7, %
HEMBAEZGT,.CSHHMATHERTLRLEY.
222 AEABFMAGEBEFRR AR AL - ERMTES, A LEEHR GS 4
e, M EX CSE AR A TEM. ARBEFERNARRET, (05 m 5 FHE
ABHE NH, ,GS I AR 11k, O 2 Lo o, B Z L+ B0 P Rk T BR, 3X 3% 8 il
“& K % (ammonia shock)ﬂ':‘ﬂq”m' o
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Klebsiella aerogenes GS 2 %23 BR A K ILA I8 1 B9 , Magasanik ST B HEFT T UL IR A )
B, RATRAZRER AR, R EHEBW oS BEFERE LAY ET T,

K . aerogenes F1#K 5 5 & H LA 30mmol/L Glu % B IK, 47 % & BE 85 7 8h I 36h, i1 A
(NH, ),50, 120mmol/L., 8} J7 FE R BURE , i S LA MU I W cS S BEiE ). SR RLE
3. ME LT LLEE, K. aerogenes GSMERFERA T 48 E, lmin A GSHEHTFET
90% ., HE , HEZFEH GSHEKRTEMATHE,

2.2.3 KWEBEM_FEM(SVPOE)AHERERMTHAMN GS, BIEHEBEEL . iR
TR KR GS 4 F B 5-AMP, [ A EREFARES BEHESE™ . B
4 KM, K. aerogenes GS & SVPDE AbH /5 . F BB B (AWM AR M )R E 4~ 6 1%,
MAEEER GS B ABEATk.
1.2F
Lo

GS activity of K aerogenes/y
= o
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B3 WEBBRKENAESEEN S HWEAKLAR
M2 FARABRRAERKEAFTHEHEEE G

Fig.3 Ammonia shock to glutamine synthetase activity

HQJ' pH Hﬂé% {from K. aerogenes & 3. lincolnensis (in the presence
Fig.2 pH-profiles of glutamine synthetase from Strepto- of 60mmol/L MgCl, )
1
myces lincolnensis grown in different nitrogen sources K. aerogenes S lincolnens:
8- K. ;. - S. nensis .

—&— 120mmol/L(NH, },50,; —— 30mmol/L Glu.
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Fig.4 The effects of snake venom phesphodiesterase on GS
(in the presence of 60mmol/L MgCl, }

—@— Control; —Jl— Incubated with snake venom phosphodiesterase.,

ERGERBRERAKERES S AERTLILMBMHEX R,
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23 HEERRSERRSNBYNEBRINH

RAFMEERAERE N AT LRI EHNNE, T ¢S A FRBH DO
AL, ERNEYTAEL FE R EREERBWH. DRRITNERHERDY GS
JLFHZEMHRBRNEER. ATHERBHHNEFRSEEKERERH G -1 &
BEHET IR, BB E. coli . B. subtilis GS BRI HI A" BF5E 17 9 R 2 0 A H
H Gln & GS R =9, HEJLML 585 cn fRIH %, IEERNE S,

MR ITLUEN , ARWEIRN GSHMEAEALRF. MEREETAR,R—FfH
R GSHMHBERAERER. HEEEFI M B, ERPBEMHFRLT ., Ala.Gly f
Ser A GS W AR SR B K4 T 0 M e /eSS TR, IR Deovel Z1
R X R Ala.Gly Ml Ser Xt GS B IMMHEER TR S KW EIEESEN. GS 4
BEB”Y Gn X GS ERMEER, AEDHEAEAL T, HMEEHRESE, BE
NH,C1.Glu FR#I 58 F , WHI{EA B MM, HWHLTT IR Glo 5 K% NH,Cl.Clu R4
PR IMH . FHE AT RAHESN AMP.ADP 54 ATP.Glu R FHEAMH . His.o-FAR 8
TGS WME EM R AL Clu BRI &H FARBKRE, BMEMEITS cu REFHEHM
filo Try £ PR 4T 4 S0 T X GS B9 1E AR ASSR , BT LUK AP 1R Rl W RE R B 4%

#o
®I MHANKEERE GSEHNRER

Table 3  Effects of inhibitors ofn glutamine synthetase activity from Streptomyces lincolnensis

Remaining activity/ %

Assay condition
Control ~ Ala Gly Ser a-KG His Gln Try AMP ADP

Mn®* as activator
Substrates salurated 100 68 72 81 96 91 92 90 98 38
{NH; 50mmol/L,Clu

100mmol/L, ATP 7.5mmol/L)

NH; limited 100 82 80 84 90 96 78 88 o8 88
(0.5mmol/L)

Glu limited 100 68 72 81 80 81 81 %0 60 56

{ 1mmol/L)

ATP limited 100 76 86 90 100 96 94 92 50 36
(0. 5mmol/L}

Mg** as activator
Substrates saturated 100 86 80 86 66 9 96 91 54 48
(NH, S0mmol/L, Clu

100mmol/ L, ATP 7.5mmol/L)

NH, limited 100 96 &7 9 72 94 90 2 60 50
(0. 5mmol/L)

Glu limited 100 88 81 86 31 86 94 B6 6 31

{ Lmmol/L)

ATP limited 100 90 90 97 68 98 99 93 24 18
{0. Smmol/L)

Concentration of inhibitors was Smmol/L.

WRIER F R M B, Ala.Gly .Ser #1 Gln XA EH BT H S IE M ERHT,
AMP | ADP o8 7% —_ B (0 400 i) 47 FI A Fr 33, His 70 Try IDHRIE R Z A K,
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Ala.Ser F1 Gly &t GS BIWHIVEF £ — MM L RBMH TR . H9014BRR, Ala ¥
CSHIRBHIMAER. e HERRAETERAMALER WS/ ERESBMERAMR A
M (ADH)IER, REBELM T, ADRE &, CS A {E & F %4 T, ADH
PEHIE.GS ISR XEFR), AlafEfl ADH =9, R MG GS 3% A1, £W Ala &
S5THEREENAREALERNRAY . X TiX—8,EETE Sveptomyces claruligeras !
BEura,

FAFHSHMHAFIHETHEBERE GSENHWERRBEWE E A, Sadtman F A
A R BRI AR ER T ARG RS S EAMGES M ARRE, B fm
HFSHEHT s WARMEI A A . Bk, EFMHAXN csSmMPERBREGTR
W oHEMSI . — T MAYEARAR BRBREITELEMNMGRHEER. A
AR REEN, A2 EE ). X—FE5 E.coi ¥ GSEH
e, Wik, BEREBOHEAESEEMNEERE L,

F4 MEAHHKEHBH GSELNRBERINEER

Table 4 Cumulative feedback inhibition of inhibitors on glutamine synthetase activity from Streptomyces Lincolnensis

GS activity inhibited/ %

Inhibitor Observed Calculated
Courmmilative inhibition Additrve inhibition
Control 0
AlafA) 3z
Gly(B) 28
Ser(C) 19
His{ D) 7
Try(E) 10
A+B [: .1 51.0 60
B+C 40 41.7 &7
C+A 43 44.9 51
A+B+C 60 60.3 7%
A+B+C4+D &2 63.1 86
A+B+C+D+E 6o 66.8 96

Mn’* As cofactor,concentration of inkibitors was Smmol/L.

AW, AR RAEEER S —REENHT ., FEHEE G2 B.
subtitis GS —#E , B—Fh I H R .

$ £ X W
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STUDIES ON REGULATION OF GLUTAMINE SYNTHETASE ACTIVITY
FROM STREPTOMYCES LINCOLNENSIS ™

Jin Zhe'®  Jiao Ruishen' Mao Yumin’
{! Shanghai Institute of Plans Physiology . Chinese Academy of Seiences , Shanghai 200032, China ;
? State Key Laboratory of Genetic Engineering . Institute of Genetics , Fudan University , Shanghai 200433, China.)

Abstract: Glutamine synthetase in crude extracts from Streptomyces lincolnensis growing under dif-
ferent nitrogen sources were studied. The results showed that NH, in high concentration repressed
the hiosynthesis of the enzyme.To determine whether Sireptormyces lincolnensis has undergone cova-
lent modification,a comparison of the glutamine synthetase isolated from cells grown on different ni-
trogen sources was made . No significant difference was observed in specific activity, pH optima, di-
valent cation response, and ultraviolet absorption spectra. Glutamine synthetase activity was not influ-
enced by ammonia shock or snake venom phosphodiesterase ireatment. Under these conditions, the
activity of glutamine synthetase from K. aerogenes was markedly changed. There was therefore no ev-
idence for enzymatic adenylylation of glutamine synthetase from Streptomyces lincolnensis . Glutamine
synthetase was subject to feedback inhibition by end products of glutamine metabolism, Cumulative
feedback inhibition of the Mn"* -dependent glutamine synthetase activity was demonstrated . These re-
sults suggest that glutamine synthetase from Streptomyces lincolnensis is an allosteric enzyme.

Key words: Streptomyces lincolnensis , Glutamine synthetase , Regulation
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