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Fig.1 The growth curves of 8. acidocaldarius on different
substrates

m—N: 5 mmol/L sucrose + 1.5 mmol/L ammonium sulfate +

minimal medium ; ® — @

medium; &——a&: 10 mmol/L glutamine + minimal medium.

: 10 mmol/L glutamate + minimal
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Y /. RNA Clbgs RRATEIMA S T B A,
GS EFERREEREFACTZR THHE (E2).

Fig.2 Northern blot analysis of the GS mRNA transcripts
under different culture condition
1~3:2 g, 4 pgand 6 g RNA from glutamine culiured cells; 4 ~6:
2 pgr 4 pgand 6 pg RNA from glucose and ammonium sulfate cultured
cells; 7: NSty | marker.
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Fig. 3 Molecular mass of GS determined by gel filtration
standard proteins : J : thyroglobulin ( 669 ku Yo 2
(440 ku); 3: ctalase (232 ku); 4: albumin (66 ku).

ferritin



2003; 30 (5) b SEYHETE

Prog. Biochem. Biophys. * 769 »

M GS RARER AT HEL N 630 ku. REH
MoOTEMES FRENGILRE, BAITAKNZER
12 MEEARMERE, XEAMRZEEYR
B GS T EME.
2.4 GS &M pH

BAR S, acidocaldarius £ 7E 88 PE 1R 9R A0 FR 15
B, HE GS v-HABEBEFEENRE pH &
37CHT A 7.3, X— pH {H5 S. acidocaldarius 41
NEETE pH (6. 5 HA—F
2.5 GS MERERERMELEE

TIEREEH. S MBHETEEES BT
M - B AR BEE ST o E™, 1R
[EET SOCH!, BRBEa B E SN y- 52 Bl
FEEE ARG, S0 ~ 90 Z Il s, 90C G
fEEAH B T B, £ Arhenius Bt 2 (B 4),
v- B8 B B AR 4L AR M 47 kIS (mol < KD
(40~90°C >, 4 ¥ & AL B8 1) 35 th 82 2+ A1 A
29 kJ/ (mol * KJ (40~75C > F110 kI~ (mol * K
(55 ~90°C ), ULBAEBETE 40 ~90°C A FE LA G
— MAZFEERTE

02
0.0
-0.2
-0.4
-0.6
0.8

E=10 KJ/(mol K)

InV

E=29 kl/imal-K)

-10

_1_2 b

27 28 29 30 3.1 3.2
LTHI0 %K Y

Fig.4 Arrhenius plot for the biosynthetic reaction
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Table 1
on the GS activity of S. acidocaldarius with those reported

Comparision of the effects of feedback inhibitors

from other archaeal and bacterial GS

Inhibitor of GS activity/ %

o Published results
Tnhibitors
L™ S, acidocaldarius M. ivanovi E. coli B, subuilis
a b a a b
L-alanine 10 97 52 65 3 75
glycine 10 02 54 38 0 sl
Ltyptophan 5 0 0 20 15 6
1-histidine 5 0 0 17 9 16
57.AMP 10 0 10 23 30 95

a: transferase activity with Mn®* as cofactor; b: biosynthetic activity

with Mg” " as cofactor.
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Fig. 5 Lineweave-Burk-plots for glutamine and in the
presence of L-alanine and glycine
A—a: 0. 28 mmol/L L-alanine; ®#——e: 0. 28 mmol/L glycine:
H—M: no addition.
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Table 2 Comparison of amine acid sequences of the site

responsible for adenylylation

Tyrosine Amino acid sequence of Amino acid
Strain

position adenylylation site similarity
308 Ee  JHPGEAMDKNLYDLPPEE 18,18
308 St ok ok R ok R R R Y R R R R R 17187
397 T wwsATswwrr sy wx whowx 15/18*
402 An ok ok kol PLok ok ok TYES # #k 13,18
373 Bs  LEAPAPT = R = [YVMSK == 5/18
372 Ca 1O +PAEVEA #IFAMTE ) 318
400 Ss #D %% DPV % E % IYHLT %% K 8/18
402 Sa 1D #x DPV  E » IVHMSE = K 6/1%
384 Hy  LDCPDPVRE = IYEFDEVI 2,18
358 PF # D # FSYVEE % VYEMSE % K 5/18

Ec: E. coliy St: Salmonella typhimurium; Tf: Thiobacillus ferrooxidans;
An: Anabaena sp; Bs: Bacillus subtilis; Ca: Clostridium acetobutylicum.;
Ss: 8. solfataricus; Sa: S. acidocaldarivs; Hp: Haloferax wvolcanii; Pf:
Pyrococeus furiosus.  The tyrosine residue potentially accessible 1o
adenylylation is shown in bold type. # designate the enzymes which are

regulated by adenylylation.
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The Expression Regulation and Characterization of Glutamine Synthetase From
The Hyperthermoacidophilic Crenarcheon Sulfolobus acidocaldarius™

YIN Zhi-Min™ , CHEN Qun-Ying, SIMA-Jian, WU Yi-Fan, ZHANG Shuang-Quan
( College of Life Science, Nanjing Normal University. Nanjing 210097, China)

Abstract  The amount of GS in Sulfolobus acidocaldarius can be regulated up by different growth medium, this
difference is regulated at mRNA level. The G5 was purified by DEAE-Sepharose and Sephacryl 5-300 to
homogeneity. The molecular mass was determined to be dodecameric protein {630 ku? composed of identical
subunits of 53 ku. The optical pH of this enzyme is about 7.3, the optical temperature of both -y-glutamyl
transferase activity and biosynthetic activity is 90°C, the Arthenius plots show that the active energy is
47 kJ/ (mol * K) for transferase activity and 29 kJ/ (mol * K) {40 ~55C ), 10 kJ/ (mol + K> {55 ~90C >
for biosynthetic activity respectively. GS was stable at 78°C in the presence of Mn’', the K values were
3.5 mmol/L, 1.3 mmol/L, 0.5 mmol/L and 0.24 mmol/L for hydroxylamine, glutamine, ADP and Mn®*
respectively. The inhibitors experiments showed that the catalytic activity of GS from Sulfolobus acidocaldarius
unlike that of others was regulated solely by feed-back inhibition through r-alanine and glycine, the normal
inhibitors such as L-tryptophan. 1-histidine and 5'-AMP have no inhibitory effect on this enzyme. 1-alanine and
glycine have shown synergistic effect on catalytic activity of GS. The post-translation modification like other gram

positive beteria is not regulated by adenylylation/deadenylylation system.

Key words archaebacteria. glutamine synthetase. isolation and purification, thermostability, inhibitor
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