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BIRIBE (Azospirillum. brasilenseYu-62)
B mEgE M EHIRR

FAE FAX IHX

(PEMFEREAYTHRS L5 100044

W OE EEEE (L brasilense) Yu-62 NS EM VEEEORKIEREET, AT
6 HERE K IE, Western blotting ZRIEMHX RIS TR EE AMEED —LE
WM., ™E M NHY S8R A aketoglutarate Hl glutamine i & B. o-ketoglutarate/
glutamine W0 NH /5800 TRES)S B, MAMA ATP/ADP ¢ HER T H 2 Ek.
BB A RN R i azaserine (i [ W E#KH . Western blotting T ZHX M RIEH 2T
EHOREEEAMETES - LA EN. ®E N azaserine j5 # B A aketoglutarate K
glutamine H, {8 #9728k ) B 4 a-ketoglutarate J glutamine 3 MR RS HEA W, THE
My — e/ T SO SR T E RS A XA EEREE.

XA COFEEEE. NH . aoketoglutarate /glutamine B F RS IE

EHE A TEANE SN L, HARERE o EEERKFLZEEGER. K
MREAERDY ., ERLABHAE (Rhodospirillum rubrum) FRIFEE— B AR ETEAH
FIEEYILE, AR, 6, BESE R E v AR . XL
B 5 EARSEA S 100 (I8 MR EH ADP-ribo WL 15 5 R B A X Ak
53X — B 0E =18 i 1 B 5% 52 BX dinitrogeanse reductase ADP—riboSyltr_ansrerase (DRAT) &
dinitrogenase reductase activiting glycohydrolase (DRAG), DRAT f{L 5 B B&HEBM
#%#, 0 DRAG LB BB R O L84, XA I BEREASEYRETHIEHEH
& Py bR S SR FTIE RN, B R Azospirillum spp. REOLE MW LLSMEIE L4
BRI IR A E A LS R RRE P NHY KRR E5 B3 7] % 7
RS . A SR R A K T AR A NS TR R R A B SR B, glutamine PR
B EEETE NHY 22 R38R, T ATP/ADP WE AL B 28 E IR E i
SEMEEESHF, ACHATME ERRES B MO HELEY A
brasilense Yu-62) Jg b ¥t — SR TR AREEEBEEEXCAIBETHARA o
ketoglutarate/glutamine W {EM LK% ATP/ADP H{E M AL, 121 a-ketoglutarate fil
glutamine H. {88978 40 R B BRE IE YR R C PR B I T EBUS A

1 MEf 7 &®

« KKH 863 WM.
AXF 19934 1 H 12 Hl B, 19946 HSHEMW.
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1.1 EH

EEEY (A. brasilenseYu-62) BRI KFRGE,
1.2 BNE

KA ARN-2 A MMM FRES,
1.3 BHRG

AEN 250m] = AMES 60ml WKIEF R, T 32C, 100r/min $3% 24 /BT,
1.4 BHEEAREEI

W 5ml 75 25ml FEMAZABRAMKEZE, Mo 5ml CH, REFKFF, HE—
ERABEE, ASHGENZEBER.
1.5 BABBRERSRALRCHEN

B, ok FE 5 R Bt EURE R0, G #  Western blotting W3 ER[11]. W A.

- vinelandii B BBFBE AL ME A F K. HRBEOMHRRERERER.

1.6 FEAR-HARMINEABA ATP X ADP &8

2Bk (9] FrariEdle.
1.7 4HBAM o-ketoglutarate & glutamine SRMEM™

10ml B W I B B 4T 4E BB 4K whatman GF/C BT 3§, A LHIEEA sml SR E wr
W TE 100 CKE#E 10 040, BL, EHRHEAERSHLERTH, BBk e
ketoglutarate & glutamine Jp#RkE. ERUEEEY (] B 3 1A BB ¥E

2 HRMTR
2.1 NH{ % A. brasilense Yu-62 B RBEMHA

EAERISAEREEFEFESER 24 /P ERP N NH (BEKE 2m
mol/L), B R EEREGEME . Western blotting LI L5 E M, I NH,) B A&
BEOEAMAHS SN En, SBEAREE ("D,

2.2 EImEEEE. NH; T E4RA ATP/ADP tE{ERHZEL

WA 24 /R RSB RFBCRE . 1S BB TEYE, PR R EREF RN ATP 5 ADP &
. B NH (2mmol/L) J5 15 4H#hEHEMRI Bl E . SRR E B AR H1ES NHY X
MBS 41K ATP 5 ADP I HL{E 5 510 0. 34 J 0.36, HERAWBAELL.

2.3 NH; it oc-ketoglutarate 0 glutamine & MR W)

WA 24 /N BE W BRORE M 8BTS ¥E & o-ketoglutarate &5 glutamine & &, 0
NH! 5 Rt R AR E M E . SREWH, MNH FEESHEREgENH, |
K a-ketoglutarate & RREAT A TS A L F . T glutamine & B 7EBR AR MM N, &R
J5 F#&, a-keroglutarate 5 glutamine (1 [L{E 0 B4 0. 32, 2 2 8FBt K 0. 15, 5 8044
0. 34, 10 43 8hAT R 0. 36, 20 53 EhAHE E 0. 43, a-ketoglutarate/glutamine H{E7E I NHY
SRR TR ARG ZEE B, R T ARA DS TR —RRE.

2.4 Glutamine 0 c-ketoglutarate S E M EEHF

AR FERBERERE (BEMME YR smmol/L) HFHFMEEK, L

glutamine B} (283K A Immol/L) ¥ E A BEFERE H B R %5, H glutamine
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a MR RN R EA AR,
iR RN REA TR
Fig. 1 NH{ switch-olf of nitrogenase activity in A. brasilense Yu-62
A. nitrogenase activity of the whole cells (arrow shows the time adding NH;)
B. Scanning figure of immuncblots of crude extracts seperated by SDS-PAGE
(1) erude extracts of cells before adding NH{ .
(2) crude extracts of cells after adding NH{ for 15min.
a: peak shows a Fe protein subunit unmodificated;
i: peak shows a Fe protein subunit modificated using antiserum against Fe protein of

nitrogenase in A. vinelandsi as the first antibody.

(¥R HE 3K Immol /L) M a-ketoglutarate (Z2¥ BF¥3% 0. 5Smmol /L) WA B A Mm%
(B 2> WMESMIEA glutamine F1 a-ketoglutarate B[ BE T T 4 g — 84 &4 HAE TR
R L 2 S RS
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K]
B4
o
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T w004 . .
£ EH2 Glutamine 5 a-ketoglutarate ¢ [H 5
B Wit
g 600 - Fig. 2 Effect of glutamine and a-ketoglutarate on
] nitrogenase activity in whole cells
g
) W3k %N glutamine 1 a-ketoglutarate
2 4007 e ]
g & 4 gin (Im moi/L) Arrow shows the time adding glutamine
= and e-ketoglutarate.
M 200 4 ¥ + gln+a-Ketoglutarate
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] o ck
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before adding araserine after adding azaserine
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P8 3 Azaserine ¥t A. brasilense Yu-62 B EEIEHNEH
Fig. 3 Effect of azaserine on nitrogenase activity
A. Nitrogenase activity of whole cells (arrow shows the time adding azaserine }; B. Scanning figure of
immunoblots of erude extract seperated by SDS-PAGE. a peak shows a Fe protein subunit unmodificated using
antiserum against Fe protein of nitrogenase of A. vinelandii as the first antibody;i peak shows a Fe protein subunit

modificated.
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2.5 HEESREBIDPHIF azaserine 3 E FEHE 11 F

B 24 /DB A KB BT WO azaserine (3K 200pmol/L), B R WSS HEB BEMH ,
{E5 NH! gyim{E A — PN E/SH. Western blotting 3£ %85, Il azaserine 5 20
SR ERSEEAOCENRTERERY %, RUAARGER TARENTE
B B RERTE. B EHMEA glutamine fl o-ketoglutarate & BAF (L3 A ) azaserine J5 4]
M a-ketoglutarate 5 glutamine B {H 0 B 24 0. 18, 5 43 8hEf R 0. 296, 10 43-phEth
0.57, 20 SrBhetly 0.50, LHBERS IR T L F, azaserine P2AE MR 5 NH, 4 f
(H 3),

EREH A RFH, NHS B RGO R —F 220 LB, Ful fi LiCg 4
RiGH, & A. brasilense Ml R. rubrum ) ERABEIEEN NH XHERF, HRA
glutamine MR ~HEERVH, RITMEREF S LER T glutamine S TEETEH K
/N FHIRERIEN, aketoglutarate K- EEMHAN2Z —. FREL 2% Bm
NHY . b azaserine 5 4l glutamine f a-ketoglutarate, HE ¥4 T M1 o-ketoglutarate
i glutamine WAESK W] BE S B BBERI 15 RS (DRAT/DRAG), EFIEMEEAEE
i, AT EE AR . XENSTYRRIMEERNEEFE—SHEANNTE.
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NH, SWITCH-OFF OF NITROGENASE ACTIVITY IN
AZOSPIRILLUM. BRASILENSE Yu-62

Li Jiudi Li Yongxing Wang Jiwen
(Institute of Botany, Academia Sinica, Beijing 100044)

Abstract  NH{ switch-off of nitrogenase activity in A. érasilense Yu-62 cultured
aerobically in liquid medium with glutamate as N source was described. Western

blotting experiment demonstrated that the molecular basis of inactivation of nitrogenase
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was the modification of the Fe protein subunit. a-ketoglutarate and glutamine contents
in cells were measured. after adding NH{, a-ketoglutarate/glutamine ratio reduced
immediately then rised, but the ratio of ATP/ADP was no change. Azaserine (a
inhibitor of GOGAT ) inactivated nitrogenase activity rapidly, western blotting
experiment demonstrated that the molecular basis of inactivation of nitrogenase was also
the modification of the Fe protein subunit. To analyse the effects of azaserine on a-
ketoglutarate/glutamine ratio and the effects of a-ketoglutarate and glutamine on the
activity of nitrogenase in whole cells showed that the change of some small molecular in
cells could be important factors in regulating NH{ switch-off of nitrogenase activity.
Key words  Azospirillum brasilense, NH}, a-ketoglutarate/glutamine, Nitrogenase
activity
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