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HMFH TREXSHREFNEERY
¥ 4 BhE

GERRAFFEWFER  JLRC 100094

W E BREKXTHME (Rhizobium fredii) RT19 E X KK H 2 b E# 800 mmol/L
NaCl. ZEHERMPEREN, EAMARRE NaCl, R0 NaCl BB EE N
1000 mmol/L, 54805, MIBAIH RS RESMEN, WANIBRt XA, 504
e ENHS R BIERAZERNN GHHD 4 58 3.8 . EhM&AMT, RTISHER
B4 MM (GS) MIAERSHER (GOGAT) PiEHEMBHBRE. X+ GSEHmR
RIERHGSI RN, CSI BARK., BXHHBEERMT 1000 mmol /L NaCl, 50 4
e, BEHREREN 70%, HEELAE. RHBREERE KA HESR, T
EAFERYENEL, WHRARHESRREFESEN, K2 TFTRASHNT (MW/pD 45
110 kD/4. 3 f1 76 kD/6. 5.

R LW REXTHEME, BERAY

EER, AMMARBERTHHEARZESR. M THREBETRLBEHENHAE
MAEFEENPR, CELRABEEKT. BN REENARENSSESIATNE
HRNHBERTYEFE, MK S8R, HERBARBRRS5HLBRROTIT.

HET, MAF R KA WS Z A AT HE S BRSPS, Clark! ] f SDS-
RPVRB BB B AR TR B EWAN KA REARRT B, K3 FHE
FI R A 24 780 P 5 R o Ape ™) A SDS- B P 4 I 0 e o 2 o (B R0 £ 2 K 40 )
AR AT TR, RAERELET, F-HoEARGSHAENMD. A
EEO R NG REEE, TRRILAHERARaED. BINEMRT aBENEL-
31 . HMHAMBEMEE A ROELERL RRALWES5SBEME RN, 7
{ BEORERBEAHTATE, &4 4 MEOESFHEA THE™ L, R THEED
& RRA R AR

FXRRALBOTEVR RTL ARANSAERMEA R ZARR, TRiE
KEREEER LA T KB RYLE.

1 R ik
11 W

« ERE/RBERSBYER.
EXF 199349 B 11 BkEl.
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P K ERAE RT19 45 A XM, AFEAWHIFEER 800 mmol/L NaCl,
1.2 #E5FE

YTMA i&#g[m]o

BAEEREY, MM KR,
1.3 fARANERERSERONE

FTERSE R [5].
1.4 ERENERIINE

GS #5447 F Shapiro #8930, EREBEEEHKT, GSEHGST A
GS T pfl, ENMSBITBERICMI12]. GOGAT #4941 R HH Gonzalez E‘J)‘J‘?E“”
1.5 EARAK
1.5.1 BAMEREHEE: RT1 HFBBEREHN, MARREE NaCl, HBEN
4 1000 mmol /L, SREEIEHE 5 440 & 50 9P HEE, SBIFE 4CT, LA 4000 r/min
(5000 X g) B> 15 4+h, WrEwk. B¥ K 10 mmol/L Tris-HCI &ﬁiﬁﬂ: MF}EE
FAEPE. ZEO0CT, B 10000 r/min (9000Xg) B.L 30 404p, WM LTEHE,. &H.
1.5.2 WEHEEA K SDS- BB BB NS Rk R AR Eﬁ.ﬁtﬁ:*m %
ik (SRR ZK4cm, JEHO0.5mm WEME AT, BorRk (SDS-X
R ABBBEB R K RAEK S5 om, K 3.5 cm MO 5 mm BRAR L#TT. BRETER
k(157

2 #X
2.1 ENEHTHRAKNNAERSRONE

RT19 kAR S NaCl EFBHFES, HEARPIA AR TEN 77. 43 nmol -
mg HH™, SEERER12.4%; FHEARR SR 38.62 nmol - mg BH™', HEER
A& 6.18%. % RT19 32 1000 mmol/L NaCl whik 5 4r5iJ5 . 40H U4 SXRRAI A S MRAY
EBBAB LA, SMERZILYE GHD H2.5FR2. 4 HELEERER
30.2%, G5 14-48%. %33 1000 mmol/L NaCl #pil; 50 240/5. 4BHIN & EEA
BERNSELH IR YR 4 FK38H — XG5 EERE RN 35865
17.34%. Wsh, REMKNSEESDLYPSHA YR EANAY, TREAR. RRER
PRERSESILNE, SRABEE DEMNFHR RD.
2.2 HMFMHT GS FGOGAT FEMMNE

RT19 ZE A4 NaCl gy A3 p 4 Kif, B GS fEH# K 691.72 nmol » mg
EH ' - min~', %4328 1000 mmol/L NaCl spif 5 434hF1 50 44p/5, GS EH 2RI LH
37 933. 11 nmol » mg FH ' + min "' 908. 68 nmol * mg FHH " + min~', MREMNKE
¥ B 1000 mmol /L NaCl 43 5 436h, BGIEPEREZ 567. 56 nmol - mg R »
min~!, 50 4}4pAFREZE 470. 01 nmol * mg HH ! + min~*, hF2 ﬁﬁfﬁ&j » GS it np
HTF HEWRETHMNIEFRGSI, iif GS T MEXL K.
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1 EWE R MRk AP i I 28 R B R
Table 1 Effect of salt shock on the intercetlular free amino acid composition of strsin RT19
o x o ® | 4
" X B Amino acid concentration {nmol « mg protein=!)
Amino acid MM MM+ 1600 ramol/L. NaCl | MM+ 1000 mmol/L NaCl
(5min) (50tuin)
KT ERR Asp 27.23 65. 75 . 64,64
HEM The 23.31 43.03 N.D.
SR Ser 21.15 24. 40 23. 31
@im Glu 77.43 195. 25 308. 04
BER Pro 38.62 93.58 148. 96
1M Gly 33.21 41.00 48. 95
R Ala 215. 21 30. 61 114,57
HEM Cys 22. 93 33. 87 90. 99
AR Val 28, 47 N. D. 20. 92
FHEM Met 24. 21 58.45 32. 84
FEEH Leu 46, 61 N. D N. D.
BIEE Te 16.95 N. D, N D
B Tyr 7.67 N. D. N. D.
R Phe N. D. N. D. N. D.
BEE Lys 7. 11 10.53 6.59
#MKY His N. D. N. D N. D.
HE M Arg N. D N. D N. D.
R85 Trp N. D. N. D N. D.
'ﬁmﬁﬁ%ﬁ%ﬁd 624. 42 646.47 858. 81
BERIT TS LW l
% as glutamate 12. 40 30. 20 35. 86
;/n;?suégjﬁi:iﬁ L2 §.18 14. 48 17.34
N. D. =Not detected
%2 HhM3 RT19 Wk GS BEmEW"
Table 2 Effect of sait shock on GS activities in strein RT1§
£ = GS1 Gs1 GS
Treatment activity activity activity
MM ) 170. 27 521.45 691.72
MM +1000 mmol/L. NaCl 177. 87 755. 24 933. 11
(5min)
MM+1000 mmol/L NaCl
(50min) 163. 56 745.12 908. 68
lﬁﬂ&ﬁ Smin 164. 06 403.5 567. 56
Cell extracts
+ .
1600 raruol /L. NaCl 50min 133. 02 336-59 470. 0
» (1) WEHRA A nmol »mg EH ™' » min~!, FrfEAEHSETEATLTNERGOE.
Specific activity reported as nmol of phosphorus produst - mg protein™! » min-L,
(2) GS1 A/RFENE, GSI RARBEDNN.
GS 1 is heat stable, whereas GS1 is heat [abile.
© MERFRMENTRTMATIHKSHEL http://journals. im ac.cn
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HIFW RTIO EAR Y NaCl HEXBEFREPE K, HGOCAT BiE#H A
2. 34 nmol * mgE Q! - min~!, {HE 1000 mmol/L NaCl 428 5 43-8b 0 50 49015, BiF
#4514 5. 23 nmol » mg ™' » min"'H 4. 43 nmol + mg FEH ' + min~', f§ 1000
mmol/L NaCl H # 4t SRGAHLILHE 5 2 $hR1 50 53-5h, T H 85 #2351 ZE 3. 11 nmol -
mg EH ™! » minT'H] 2. 47 nmol * mg HH ™' * min~?, '
W3 Eaed RTI9 B GOGAT KR’

Table 3 Efect of salt shock on GOGAT activities in strain RT19

# =B GOGAT
Treatment activity
MM 3.34
MM+ 1000 mmol/L NaCl
Semi 5.23
Snin)
MM+ 1000 mmol/L NaCl 443
(50min) -
R HER Smin 3.11
Cell extracts
+ ) \
1000 mmol/L NaCl 50min 2. 47

* TS PE B % nmol - mg BA T min~!, BRE MG ERELD 5% NADPH (it
Specific activity reported as nmol of NADPH oxidized * mg protein—! + min~1.

2.3 SRMEATHEQREXEE

AR AKER, A S REERXNERT AR ERNEORRGNEL. £
A FE R, &% 1000 mmol/L NaCl abidi 50 505, ZEERE LZELH S HERKHE
AH%, B FRASE A (MW/pl) 4080%; 41kD/4. 4, 36kD/4. 0, 26kD/4. 9, 22kD/
5.4, 19kD/4.2, HEFESHR, AERREHHRFHI I EAAEL KA TREASRA
(MW/pD) 43%9)% 110kD/4. 3 #1 76kD/6. 5, BRALMEE (B 1).

3 #W®

WHMOBRARELMAT —RERALER. TARRRER" . £XREA, B4
KM RT19 R B NaCl Wrih F ) AUKESEAEM, WARRBER, W4
WK BBPIJLFHEE, XERYRESIENSERTYE. [, RERAMHE
ERMEE. XHAKRY, EHFERARNEMHERLT, HEARNAAERF
XRTRELERATE, BERVYRZEECHEINEEANDE, EEHEARET
HEELMAHR.

RT19 A&AT, TELGS MGOGAT ARG EER. 7 300 mmol/L NaCl
FAFF, AP GS T IRAERBIMIN, R A MER KM T ARG R BB 6 45, GS T A
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AKX, i B GOGAT 54 £ 2 BBy 11 4507, RT19 Z£ 1000 mmol/L NaCl 2 F, GS
M GOGAT HEEBERIRE (2, £3), AFRLE 300 mmol/L NaCl &4 Fik
8% THBEREGTESKNS FARAAHTAEMEEYMERAE. ME, K
£ TGS BUNBRRBRAM GS I 5j#EM, GS1 BAZ AL, XAMLERERTIS % 300
mmol/L NaCl &4 F i & £ MR, FREAE. # 1000 mmol/L NaCl H#4M GS
FGOGAT BB H 50 73 b X TR RS 700 MG HE, BLBA M1 R L i B A
¥, KRS Falkenberg"S {3t 1848,

MBER AR B kAR, ZHRTI9 3§ ik vhH A R AR RGBS . S5 5
BAREEHEMSRERD, REHX, FEAGRUFNBEENMVTRRES, i
H¥EARHAMIETBERVAEEEAR.

LR, REXGRAEAELREEST, RUARARECEXMCETR, 5—
LR, TAKRRHEARBRERASEL, RHEBERYE—IE 2038,

$ £ X M
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THE OSMOREGULATION OF RHIZOBIUM
FREDII BY SALT SHOCK

Li Hong Yang Susheng
(Depariment of Microbiology, Beijing Agricultural University, Beijing 100094)

Abstract Rhizobium fredii RT19 can grow in the presence of 800 mmol/L NaCl in the
minimal medium. The intracellular levels of glutamate and proline were found to be
elevated rapidly when high concentration of salt was added abruptly to the medium to a
final concentration of 1000 mmol/L. NaCl for 5 minutes. Fifty minutes after the salt
shock, the intracellular concentration of glutamate and proline became 4-fold and 3. 8-
fold of that in control cells, respectively. After salt shock, the activities of glutamine
synthetase and glutamate synthase of RT19 were stimulated significantly in comparison
with the control. In the case of GS, the activity of GS I was stimulated, but not GS I,
When the cell extracts were exposed to 1000 mmol /L. NaCl for 50 minutes, the activities
of these enzymes were reduced and remained 70% of the control. The cell protein
analysis by two-dimensional polyacrylamide gradient gel electrophoresis: showed that
some proteins were disappeared and two salt shock proteins were induced. One of these
two proteins has a MW of 110kD and a pl of 4. 3, and the other has a MW of 76kD and
a pl of 6. 5. '

Key words Salt shock, Fast-growing rhizobia, Osmoregulation

B

Explanation of plate
MBS RT19 BB B e B A T [ e 3k PR 30 L 43¢
i. MM 2. W (1000 mmol /L NaCl} 50 4}h.
WEHENEBEANEL. MLRORENEA
Two-dimensional gel protein patterns of strain RT19 with and without salt
shock
1. Control; 2. Salt shock (1000 mmol/L NaCl) for 50 min. Arrows indicate
the disappearance of proteins under salt shock. arrowheads show salt shock

proteins.
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