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BRERATREFTHZERT"
AEE ¥ B OFEL

(R up REMEH T dLE  100094)

REEDLBEY (Sinorkizobium fredii) RTI9 RHENKTIRME, HAKRLTH
BB NaCl &4 T, KMRADHESEBRNSET SEMGRENERR 2R, €D
HAERE NGl T, RN EIAE RN e, B S m i e, Has il
EHMENRETEE,

RT19 fEX B0 KEH, RAMA NaCl, fEHIEFRBE NaCl MR ERE 300
mmol /L, R LM RN R EBRSR.ER S AHEAERSRIBM LA LA RRAN

MEd s E,THEHE 3NN REETRE, FEEBIUEIERE .

BT RT19 HH&{T RTus f1 RTwso JUHEERELS (GDH), BERME AR
& (GS) MIBEEANE (GOGAT) A THRENL, KHE 300 mmol/L Nall 37 300
mmol/L ROl fZ7EM, GDH EEiEHE R Y TREFE, M1 65 1 GOGAT RN AR
="

@i e NATHEE:BERT: B

HAEBEATHATSRTFE FEREET, EMIENNSEBAATARMLYY, &
BEERE Y (Rhizobium melilori)¥, Rhizobium sp. WR1001™ I Rhizobium sp.
UMKL20™ % £l % . Botsford® [l R. melilosi 102£34 2kt#h, IERTE NaCl
4h,7E@ KCl, BEHRLCMAENSEAET . ARNAETUREAREEER.

e BN EEIRE, LSRR NaCl RENBETAEED, 58
¥R SRR S MR,

Measures™ U4, MNBEAEMSENREMIEG THERHREE (GDH)
MR RS, BR, WRI001 BHYH UMKL20 HKRTESL4AHT, GDH &
WERREREEES, AL E58ME T, UMKL 20 MEEHAERE (GOGAT)
MAEMELSRE (GS) FEEHKENES, A GOGAT B G5 MEERSBKE
FTAREMARNES 5B, KT, Borsford” A, HEREETESBETEETHMY
BEHEDTHAEEEHRER «BX R EAERFE, T5 GOGAT M7
Ko

AL TEWE S. fredii RT19 #E—RY NaCl RETHERASRERREIFNE
R R A FESIS&ET GDH, GOGAT 0 GS EEAENEA, #fTe
RS 54 17, DL T e 1m0 253 w1l ale

AT FIS9EL A24 il ¥
* RFEARFELHYTH.
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(—) ®#%

S. fredii RT19 FEFLACKE 3 BB/ 800mmol/L NaCl, RTt19 #1 RTt50 & RT19
f DNA #4{k %] USDALIC HIRFTIR B LFD,

(o) Exx

YMA B BT EAE#,

EREFHEYL MM FoR, RELREBEMALEAEY, pH HE 7.0, 0.55 kg/
em’ KB 20 r9h,

(Z) ARAEEEERSRONE

HENSEZIE 5 1

(B) HERANEFHRE

Bk [5 )3T,

(E) WiEtrN =z

GDH B0 GOGAT EG#EHE TR A Prusiner SHERAHIEY, GS EyiEi: 4T
TENSOE (10], TEFZBRMEEGT, A0 GS Be&H GSI M GSll, GSI £
BERAY (50°C, 15 5y 50), 1 GSI ERARFEER, B8 B E & Ek 11 1#Fs

2 *

(=) AR EEERSENSN

RT19 &RFEA & NaCl (ARG, REB N R &M 4 S5 20.150mol /mg
BH, SEERNE 9% AZES BIEKESE 100,200,300, 400, 500 FI 600mmol /L
NaCl HEAEREN, SHANSERNASBMERRE NWIE S M 4 2k B ¥ imn
1.7,3.4,7.9,9.2, 12371 12.6 {%, SMIEFE Rk Plo TF 600mmol/L NaCl &4 F, A
BREEBK AR 255.98nmol /mg B, 5 REEBES BN 84.7%, 5N, HEA K
HEHETRS NaCl 1 100mmol /L NaCl K, AIRHAE,HEE 200—500mmol NaCl %
BT, 55 NaCl REEFIEMHAE, 5

600mmol /L NaCl FEERE& BIF # FIECGE Do £
(=) BRASKFHRE B
RTI9 ERFIRE NaCl 2T, miatest  EF
BFOR R RS R BENEST BN K. %h
f 600mmol /L NaCl HHEM, HMEANTEFN e 100 ” | ‘ J
A NaGl B 2 08 1o GO e o 0 96w
() BEABEEERERERAMMNE @1 KR NaClzzy RTY mRAae

BFEENER
- 30k 314 Table | Effect of different concentrations

RT1Y GEARFEIEEZHHERET o SOd‘l.l.lm chloride on . the a'ccumu!ation
EJJEI)\ 5m01/L NZC]., ﬁ%ﬁi&ﬂ’ﬂ%%ﬁﬂg of intracellular K* in strajn RT19
AE 300mmol/L, AREZMEFFHFT, 4 HUTE 5. 20, 50, 110 70 170 L0 IEE, MEbERN
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&8 B %2 B

3 3%

®1 FAE NaCl s RTIO NEsMAnXAXREANER

Table 1 Effect of different concentrations of sodium chloride on the intracellular

free amino acid composition of strain RT19

|
|

#

&

k3

ot Amino acid concentration (nmol.mg protein=!)
Amino acid | k
Ommul/L |100mmol/L [ 200mmol/L [300mmol/L | 408mmol/L |500mmol/L | 690mmol/L

NaCl NaC] | NaCl NacCl NaCl NaCl NaC}
AEE Glu,  20.15 36.86 71.60 160,38 186.47 2%0.4% 155.98
FREE Thr) N. D N. n. 12.52 18.80 19.90 31.21 18,31
#EMHE  Ser 18.54 6.6 5.38 8.45 N. D. 7.58 N, D.
HEM Gly, 7.59 N. D. N. D. 4,46 N, D, N. D. N. D.
=E- Aia] 16.06 14.04 35.8% 54.71 35,27 13.75 N. D.
R EE Cys! 10,06 ' 13.95 | 13.3a 8.12 11.75 12.44 8,07
HFHE Va 16.09 ; 5,84 §.47 13.11 15.34 8.05 7.09
WmATE  Met 9.79 i 7.31 | 9.58 4.05 N. D. N, D N. D,
EL g Tyr 6.6 ‘ 13,64 11.79 4,50 N. D. 6.17 8.77
# AR Lys 8,51 [ 12.26 8.90 6.02 7.58 4.09 3.94
WEEHEND
&K
Total free 107, 34 110.61 177.63 282.60 276.31 333.78 302,16
amino acid
HEER&LS
Pag=a.s
% a5 gluta- 18.77 33.3¢ 40.42 56.75 67.48 7504 84,72
mate ]

N.D. == Not detected

HEMEBOEC. SHPERRASERSRRALR LA, HRN NaCl xRS
SHE,MBE 170 8N B ERA B S BIRE AL,
HER BESHHEASRREE 368%m0l/mg HEA, 20 5 41 IXF] 46.320mol /mg
EHL B 110 SHE A EH T RCGE 2),

#2 RTI g 00mmol/L NaCl mANAGARAERAEHERNSE

Table I The change of intraceliular glutamate levels when NaCl was added suddenly to
culture to a linal concentration of 300mmol/L in strain RTI%

MR SEBERAN NaCl KRR

&

B

P Amino acid concentration (amol-mg protein™)

Amino acid _—
0 Smin 2.min 50mic 110min 170min

aEH Gho 19.04 116.12 170,23 188.43 163.03 205.839
HE& Thr N.D. 36.89 46.32 45.37 23.54 7.92

N.D. = Not detected

(1) ZEBRAARESRLENHRRE
FE RT19 REHEAT RTu9.RTS0 ZERMERIINE N2ClLKC &% T GDH,

GOGAT 1 GS BEfyiEH,
RT19, RTul9 & RTi50 ¢y GDH ESLl NAD X MiRsA 255, GOGAT &l
NADP Y %R A BE e 7€ 300mmol/L NaCl I 300mmol KC! #27EN, GDH f§iE
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%3 mimpa RT19, RTti9 50 RTt50 g GDH p§sn GOGAT BERNTW
Table 3 Effect of high concentrarion of salt on GDH and GOGAT activities in strain
RT19, RTt19 and RTi50
G GAT
ﬁg _ﬁ Mi%?-%ﬁ DH GOGA
tran edium NADH NADPH NADH | NADPH
MM 1.76 N.D. N.D. 1.06
RT1$ MM + 300mmol/L NaCl 1.54 N.D. N.D. 12.39
MM + 300mmol/L KCI 0.73 N.D. N.D. 9.95
MM 1.45 N.D. N.D. 2.23
RTti9 MM + 300mmol/L NaCt 1.60 N.D. N,D. 15.69
MM + 300mmol/L KC| 3.08 N.D. N.D. 12.00
MM 3.95 N.D. N.D. 4,62
RTu50 MM + 300mmol/L NaCl 1.69 N.D. N.D. 24.60
MM + 300mmol/L KCI 1.45 N.D. N.D. 23.19

B (1) MEtEm e nmol/s) mg BH,ERESMEEEES SR NADH & NADPH mg
Specific activity reported as nmo! of NADH or NADPH oxidized/min.-mg protein
(2) N.D. = R (Be /T 1nmol /53 &h mg EH5)

N.D. = not detected {enzyme activity of less than lamol-min™!-mg protein™')

ERAH AT RIS Fieo {H42, RTI9 TEAR S 3 AR 5 2 rh A K8, 3 GOGAT
BN 1.060mol/mg BE, F#E 300mmol /L NaCl 8% 300mmol/L KCI HyEdt
NEIG 12.39 858 9.95nmol /mg FH, 5 HIH & BN 11 fT 8 &, 7€ RTt19 # RTt50
, BRI LE R (E 3),

RTI9. RTtl9 % RTt50 # GS B4 GSI & GSII FHRAEE, Wm#E 4 R, X
ERRER KT NaCl 8 KC &4, % GsII EHEE AT, T GSI EHEAM
A9 I JLAS. 7E 300mmol/L NaCl 300mmol /L KCl #7#R, RT19 9 GSI

¥4 miXmy RTI9, RT+19 s RTt50 g GS RItgEwn
“Table 4 Effect of high concentration of salt on GS activity in strain RT19, RTt19 and RTi50

B P g
Strain Medium GSl Gsit Gs
MM 94.62 667.82 764.44
RTL9 MM <+ 300mmol/L NaCl 575.47 564.88 1240.35
MM + 300mmol/L KCl 591.23 607.01 1198.24
MM 97.23 155.55 252.78
RTtlg MM + 300mmol/L NaCl 202.01 207.08 409.09
MM 4+ 300mmol/L KCi 212.04 173.2] 385,25
MM 79.40 222.09 261.49
RTe50 MM 4+ 300mmol/L NaCl 788.40 208.00 996,42
MM -+ 300mmoel/L KCi 948,28 288,86 1257.14
H: (L) BEERA0Y omol /S 4 - mg BAL,ETESN S AEASS THRNE.
Specific activity reported as nmol of phosphorus product/min-mg protein,
(2) G5l R#RERM, GSI B KGRI,
GSI is heat stable, whereas GSI1 ia heat labile,
© PERZREMEMHRFTPTEESHRIES http://journals. im. ac. cn
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EH: LA R S 6%, RT(9 AILLX I 1 f%,T0 RT50 AYMIELA R 9 £,
Gl W

RT19 BFS R b A Tk T AL 00, B AR B RS AL ) KL A 2
B, ESSRETEEMEAREXESER, AXREI, ERRKERY Nl K
T, RT19 SEANG T AEETHE 72 ERE R RSN R ETEIE S, SRR
£ 25 1 I AR 7R TERT, AU S B LS B RENR BT M. X4ARS Botsford Fi
R. melilori 10234 i MIL @R RA, RERIF XA RAFEROTRTE
e, T RTI9 S EEREM,EEE 800mmol/L NaCl Ry AR AR TUER,
%ﬁf@ﬁ?@%ﬁ@mﬁﬁ%ﬁ%,@%,ﬁ%?ﬁﬂﬁﬁﬁ%iﬂT,%ﬁﬁf‘éﬁﬁﬁ?ﬁiﬁﬁ?ﬁ
HBo

Amn g R E, BE RT19 MR e KB, RAMARHER NaCl, .2
Pk KBRS RO AE IR R, 425 SR B BER 5 RS HR, HT
ERE TR, ii/l\‘ﬂ[%iﬁé%5’bﬁ'~%ﬁﬁ@%i§ﬁfﬁdﬁ?§%ﬂ—’%@ﬁ@ﬁﬁ%ﬁiéﬁiﬁ?&ﬁ?ﬁ
Fo EFETULEE R —F .

7E 300mmol/L NaCl Bt 300mmol/L KCl &M, RT19 RFEEHKT RTUS fn
RTt50 K9 GOGAT i, GS MGk kBEIRH, FAB A SEBRNAEHELE
SRS E X, Hua™ M Yap™ A3 BB KR E RIS T BRI T A T AH
B FRENERE A TEEA—8, B, Botsford® B, YRR L RESH
S AR R, DA GOGAT EgeuilHlF T saE ez il, HR B R RS AR
Ho ﬁn%ﬂﬂf\%ﬁ?ﬁﬁﬁﬁ"ﬁm%ﬁﬁ],ﬁﬂ%ﬁ%ﬁﬁﬁ*ﬂ%%ﬁ&@,ﬁl‘]ﬂ@%ﬂ@-i@ﬁ@ﬂ?ﬁo X
A&, B R EE SR E TARAS EBOARFRS GOCAT BEX,
s 4 B TR A T R Yo ﬁ%%%ﬁ&éﬂkﬁﬁf@%ﬁ%@ﬁ&?ﬁﬁﬁﬁéﬁ’ﬂiﬁﬁﬁ
RARENER.

Lﬁ%%ﬁ%;ﬁﬁiﬁ&ﬁ'ﬂ*ﬁ?@?ﬂﬁ%%ﬁﬂiﬂ%_l:,ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁkéﬁﬁ@. H
HEAERARMNZENAREH.

£ % X W
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THE OSMOREGULATION OF SINORHIZOBIUM FREDII

Yang Susheng  Zeng Jing Li Jilun
(Department of Microbiology, Beijing Agricslturel Umiversizy, Beijing  100094)

S. fredii RT19 is a fast-growing soybean rhizobium strain. 1In the presence of different
concentrations of NaCl, intracellular levels of K* and free glutamate were elevated rapidly
with increasing the salt concentration. It is interesting tha: the threonine was not detected wi-
thout NaCl or at low concentrations of NaCl, whercas its level was enhanced in response o
increasing the NaCl concentration.

The intracellular glutamate levels increased immediately when salt was added suddenly to
culture to a final concentration of 300mmol/L NaCl. The intracellular glutamate concentra-
tion became 6-fold of that in the control cells in 5 minutes, and remained almost the same for
3 hours. Similar changes were observed for threonine.

The aciivity of glutamate dehydrogenase (GDHJ), glutamine synthetase {GS) and glutama-
te synthase (GOGAT) of RTI9 and its transformants RTtl9 and RTt50 were assayed under salt
stress. It was found that GS and GOGAT activities were stimulated significantly while GDH
activity slightly decreased or unaffected by 300 mmol/T. NaCl or 300 mmol/L KCL

Key words Fast-growing soybean rhizobia; Osmoregulation; Glutamate
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