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Wy EALOKEBIZAR (0.5ml), 200r/min KBEEKR W ISHEHEANY L 28
0. Iml#& 1L 37 . S HE GC-7AG SHRGE A E & Z BB EL, MEIEE LK, HEZ
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HLOKEEE, BETHRREFER, SRR EEEL, #ﬁﬂﬂﬂlﬁﬂﬁz *A
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K EHE N 1713nmol C,H,-mg H '-h™"; L RIE AR, ABHE RS ERE
YEREZ T RE, 48/ T 52 4 WU R B B O 4 L 1, 058/pGV3850‘ﬁbté§Eﬁ$%ﬁ’—iﬁ
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B REE (1694nmol C,H,-mg H '-h™") (FE3-2) LR REH, REVHEERG
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Fig. 1 Time course of nitrogenase activity of Agrobacterium

tumefaciens C58/pGV3850 -
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Fig. 2 Effects of temperature (a) and pH (b} on nitrogenase

activity of A. tumefaciens C58/pGV 3850
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Fig. 3 Effects of O; concentration on nitrogenase activity
of A. tumefaciens C58/pGV3850
- ERFHEAOS0%ES,, 10%N;s
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- Added 0—50% O; in acetylene reduction assay system.
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Fig. 4 Effects of NH{ on nitrogenase activity of A. tumefaciens C58/pGV3850
al- IEFEEP I NHS
aZ. ZARERE R M NHY
bl. Z4F BB R 75 $h0d 1 NHE (Fmmol /L NHi ):
CK. Kim NH: 8.
al. added NHF in medium;
a2. added NH; in acetylene reduction assay system;
bl. added NHi after 7 minutes of acetylene reduction begining (7mmol/L NH{ ),
CK. NH{ free.

EAREA-a, b HRAEN, NH MF C58/pGV3850li th E & M A E B L& FEH
Bl AR#FZE NH HEA.

e P A [ R RN 1 0 L NHY T R 3T MRS C58/pG V3850 #R TE
HEEAFIEESN T, MBI 5 b NH W EN M, %[ C58/pG V38508 bk fE 1L
B4 H NH! 91EH .

2.6 MSX Y% NHBE:5#%H

#& NHY 50, 2. 10mmol/L =FEFE S, 2B MARIF K E MSX (FHEMT
WykgE) (0. 1. 2.5, 5mg/ml), EF C58/PGVIRSoR kM ¥ A KB MR ER X
EHELER (B BH, L NHERAST mA MSX X B X G440 BEEH
(E5-1), FBEEEEKSH GIERR X 5 ML {5 59 #s - MSX X B #NS LR
W32 MSX W) RSt R B TR K GS (B E RS LB , By MSX BEW
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# GS B BIE ML A BEEEE.

M E5-2. 3% 1 , #£2mmol /L NH} #53: &4+ F , 2. 5mg/ml MSX i NH{ R EA .
T ELA % 5 b NH M B b, MSX MR RLE1E B 8 % . 7£10mmol /1. NHY 53 & #
F. MSX %2 5mg/ml B, B EE#HE (322nmol C,H, smg A '-h™") W MSX i
(36nmol C,H,mg HH ~'-h™") & T 8% .04 MSX Hs5mg/ml HERHT ., EEEE
{2 #156nmol C,H,*mg HH '-h ', MEBHERH A MSX kMMM H—F#
B.OXFEA, NI HEESENHRER S MSX lEHERLRAXE,

BREDH, NHI M EREEM R HE, 5 MSX/NH IEM ILE X4
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pGV 38508 ¥k ity 8 NH, (138 % i 72 B 6 i th B e T MSX # NH WK L2 Lb, HALER MR
HFBEAB.

Nitrogenase activity
(umol C,H, - mg protein™! . h™'}

MMiEM (umol C,H, -mg®H ' - b7

MS5X img /ml)

s NH;EBEXANSRARRS MSX KERXE

Fig-5 Relationships between the relief of nitrogenase synthesis

from NH; repression and concentrations of MSX

1.NH{ free; 2. 2 mmol /L NHg ¢ 3. 10 mmol/L NH; .
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S RIEEM R T-1780 W C58/pGV 3850 Bk i B EIEH S A B WX,

T C58/pGVISSOR Bk R TH R AN, £50. 1%TTC BikiEFE LRMAEN,
BHE-KEESEROE, HUREREARE. A Q0% FEFHER (0. 218K &
$&UF, WP C58/pGV 38508 BE P B £ BEIE #ik520nmol H,»ml ™ +h™!,
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pGV3850ZE R EBE Q%) &4 TEEEEN728nmol C.H,-mg HH'-h™', fim
A5 Y%A B B IS TER nF)919nmol C,H,-mg BEH '-h™!, #ET20% A HILEN
C58/pGV 3850 R TE T B B E& 4 T S 7 X #r E A KWL EE 5 X7 A-158
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Fig. 6 Time Course of Hy evolution (a) and effects of NHi on
H; evolution (b) of A. tumefaciens C58/pGV 3850
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STUDIES ON PHYSIOLOGICAL CHARACTERISTIES OF NITROGEN
FIXATION BY AGROBACTERIUM TUMEFACIENS

Wang Li Zhang Jingjuan
(Institute of Microbiology, Academia Sintca, Beijing 100080)

Abstract Under free-living condition Agrobacterium tumefaciens C58/pGV 3850 can fix
nitrogen in modified Burk’s medium and the optimal conditions for nitrogenase activity
are pH 8. 0 and 30C. The nitrogenase activity of C58/pGV 3850 was lower in lag and
stationary phases, and the maximum amount acetylene reduction rate was observed in
late exponential phase (14h), but no acetylene reduction was measured at 48 hours of
cultivation.

As an aerobic organism, C58/pGV 3850 can synthesize nitrogenase protein while
oxygen was consumpted by respiration to establish an anaerobic environment within the
cell. when oxygen was supplied over consumpted, the nitrogenase activity would be
inhibited,

The nitrogenase protein synthesis was repressed by ammonia presented in growth
medium, the more ammonia the less acetylene reduction untill no nitrogenase activity
with 15 mmol/L ammonia present in medium. On the other hand, in acetylene reduction
assay system no effection of ammonia on nitrogenase activity was observed even the
ammonia concentration was up to 40 mmol/L. These results suggest that ammonia
switch-off of nitrogenase activity is not operative in C58/pGV3850. The relief effect of
MSX (2. 5 mg/ml) on nitrogenase protein synthesis repressed by ammonia (10 mmoU
L) was observed in experiment. There is no ammonia secreating outside the cells during
nitrogen fixation process.

Large amount of hydrogen (65umol H,/mg cellprotein) was evoluted in nitrogen
fixation process, and the hydrogenase activity was 520 nmol H, uptake+ml~'+h™!, while
C58/pGV 3850 was incubated in the medium of limited carbon source (0. 2% sucrose)
and induced with 16% H,;. Cultivited in the medium of 2% sucrose, the nitrogenase
activity was increased from 728 to 919 nmol C,H, *mg cell protein™ +h™' by means of
adding 5% H; in acetylene reduction assay system. Thus, nitrogen fixation was
supported by molecular hydrogen even with sufficient carbon source. It may be
concluded that reversible hydrogenase was present from the effect that hydrogen
evolution still taken place, although no nitrogenase activity was determined in 40 mmol/
. ammonia growth condition.

Key words Agrobacterium tumefaciens, Nitrogen fixation, Physiological characteristic
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