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mEnR
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A ERTEN nifA BREFHECEBER
BEPHITIN"

& T

2 ER

GeR gk LY 22050305

BESRALTHEE pCK3 [HHENET B FRREHETH (Rlebsicile prcume-
sige) nita XFEIZIAREEREE (dsospirillum brasilease) Yubl BIFR , it RGBT
BESTREEREE Yosz-4 BURE 6.0 muol/L Ll L NHY KRBT, R AHIE
% B (X TE NHE SHEHER 0.3—0.5%), fu¥FER Yusl O 4 B T [ R
R RN NS RRER ARG B EO AR AT ERERD, HE RS T Y64 & NHI(s0
mmol/L) T, BALEASKAARALT N 1R E T B —Bo sEARERE
B BRI R Yue2 7808 NHI RET DHESAN. RRAREY: SMACRERRR
EATE) RERFERARARE Yoo2 HREHESERR NI *1 % i 1 E A Akl

EIEMo A THREHARNER,

Ymd EREREE;NE A ERFHNDE

B ST B R — W e S R AR R E MRS
A& ERENEA. BawRT, W
2%, @ RIEEYRRy R LS
BREBFRRSREERMERZ, ™
B~ dhE A R R, T EARARE
wEaeEE, BinZAIMER. %
g, EHREHE T T ABMERE
iy, HMBER-N, REFESBR,
AEFRATHAEBROERY, A ®
FPETEE, BysEprtBdhaeasl
SHEARG NH) &, SIIEEFRL
ERFIREL, MAEHE, TRIEH, 5
NH! FE >6.Cmmol/L i, ZEREH
SEuREE, XEREEERENEY
EEHE, HTEE NI HizEEEF
s, SARAEAALETESNR
SEI%Y, EnTHRTRESEmL E
W, —~HRMNA,

FER, MEd R T E (Kleksiclla
preumoniae) FUMIZL (nif) FHHAME M.

iR XEEAEBNLEERARN, £
Ee T, nifA BENERE,T s &
Y BETS aif #E, € 5 aif HDK
(EHEMmERER RN AT 8L, ©
HALRT R, REREHARR
HEREnElRE (Klebsiella axytoce)
o nifA EE,HHERT AT, EXEE
REEE, MHAS NS J§E, ¥
BRI A A B BUERE (Azorobacier
vinelandii)™ FIAHBGATE (Escherickie
cloacae)® th, F nifA =8 i R R R,
AT, TE 0% DL ENEREER
(BRERER), BHxEFRIARR
BE (Azespirillum) o, ljil];&%;ﬁﬁ“-“o

AXBSEOER H 8 H (zop-
rillum brasilense) ¢§\)\Eﬁ%ﬁﬁﬁ'ﬁ
g nifA BEFE,SETHE nifa ik
Fhe e T E B S R AR EH R

AT 199045 2 A 21 BUrEl,
* MR EAS AR YHHE,

© PERFRMENMARMATIKESHRIEL http://journals. im. ac. cn



5 HAPE: MAIRITEEG oA 7S I R T I T 339
A, (Z) Bd

OB R =
(=) SR
SR B ERRTRR L2 Lo

%1
Table 1

1. YGA R,

2. &k B % E (g): K,PO, 0.1,
KH,PO,0.4, MgSO,+7H,0 0.1, NaCl
0.1, CaCl,0.02, #j4giEme 9110, #F X,

HHOEY

Bacteria and plasmids

!
Bacteria and plasmids

HRPFE

Relevant characteristics

RIERBEE

Source or refrerence

|
l
# Ak Bacteria i
|
i
i

A, brasilense

Yuo2 l Ainp®, Cbf, [3]

Yu62-4 ! Amp’, Cbf, Tci(pCK3I), This study
*EHEE B, col!

SK | thr, leu, thi, resK—, modK*, 3]

HB101 l pro, leu, thiy lacY, Sm*, endol, reca™, rm~, [8]
ik Plasmids i

pCK3 | K. ppeumoniaze nifAf, Tcfy IncP-1, 15}

pRK2013 I Km?®, Trat (help plasmid) [8]

Amp: HESBEL Cb:

(BHR)e FEITLE® 1ml, TETK 1000
mi, pH 6.8,

3. FEEsRE(g) Ky PO, 2.5, KH,POs
1.25, MgSO, = 7TH,0 0.2, NaCl 0.1, CaCl,
0.02, NH,C! 0.5 H &R 10, K
1000 ml, pH 6.8,

4. NfbHP ¥ 7% #& (g)®: K,PO, 5,
KH,PO, 4, Fe$O,+ TH,0 0.020, HE =
o 0.056, NaCl0.2, CaCl, « 2H,0 0,02,

MgSO, - 7H,0 0.2, BB 5 BT &
FAEE Sl E P

(=) ZFEFRX

BB L 3CHR [8). HEREMEARITN

Tc" 1 Amp'y
(B BRBEHNE
L EEREFA LT BME
YCA #lE ok ka, BEAFEE R
ko, 30°C WFHIEFILE, B ODsyy = 1.0

BERTER Te: HiER Km: FHEE Sm: #ER

ZAGTE0.05 ml 2 A [ K 8 5 & b
(15 X 100385, 435 3 ml ¥ ), 30°C
Belb3Ear 4 K, BAKE, TAZHGH
10% B9 26k, 30°C 4kei st 4 N, RS
EHESASHAEY (5Q-204) JE L&
g, FERESE 5 NN E, e 2GS, 1T
AFRIEZ RS (lnmoel) MEHES, #
fTHE,

2. RS EEh e ERAELE
# A NIbHP B, T 100r/min 30°C
TG F 14—22 /N, BRI o 1 AR IS
¥, B lml BHEETF 9 ml AniEME A, ITA
10% 22 AR L HR, T 100 1/min 30°C
7% L, A FIR A BUS A, S ARG
LWE AR,

* iml @ETES (mg): FeCl, 10, NaMoO, .
2H,02, M=nS$O, 2.1, H,BO, 2.8, %nSO,
0.24, CuSO, - SH,0 0.41,
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o

# i it g

(A) EEEaRTROHAE

HEoRBELRERGOEEER R
o, F 4000c/min B0 30 2340, FLAEH
(A NH! RENTE), AEEEKeEE
TR, IRESEAEKERE: MA L
ml Imol/L NaOH, 80°C KRB 30 43
ah, FRE Sml, W iml #EE Folin-Ft
ENEEARSE" S DUREREER
ERBEREAE, A

(=) NH; RENE

R DB RO MET Bk N g N
FMR R,

() ANEBHRI0R K

R EAEE Yu62 F1 Yu62-4 F Kado
EUER, mABTE SK(pCK3) AR
WU, Bk 12HEE(EERE
EIZE) 100V 85k 6 /Nt

(V) EHEMER SRR

LBk ANEERERE, Hk
B, BET IR E 30 X 200cm, R
R Sml, R EHEBRAEOE, &
BESRE,

2 MR R HEEREE, T 20g
B &/ RIER) S, MA 100ml B35
JE ) 50mmol /L Tris~HCI ‘H 2 rhis (pH
7.7,30% B V/V), 50 mg 75 F &5, 1
mmol/L EDTA, B FRE/AHEE0 4
i, 10000 X g B0 10 380, F LR, R
BN A 100 ml B5AF #5 50 mmol /L Tris-
HC (pH 7.7) &y, Hrh& RNase H
DNase & 10mg, EIZUEHE, HERMGEES
30 438k, 10000 X g B0 40 4340, EAEB
HITEARER. FERIFBERATH
ﬁo

3. BlAMNRE: FEBBXEIS]
HmElEk, F Tris-HCl (pH7.7) ft#&
Tris-ESER I ik, DEAE-4 % 523
FZ2 i (1 X 8em), 48 & 0.1 mol/L

NaCl #J 50mmol/L Tris-HC! (pH7.2)#%
M FTEHENEE(H lmmel /L EZW
W), ERERS 0.15mol/L NaCl g
50mmol /L Tris~HCl {pH7.2) &M%k
FHER, BI5 H 4% 0.4 mol/L NaCl {50
mmnol /L (pH7.2) Sl & H%ERN
SR, EEAPRE.

() BEVRANDHE

EEEREHE Y2 KB ES T
Yu62-4 4y R1EEA &4 0, 10 71 50mmol /L
NH,Cl # NfbHP #zsEig da, 309C 100/
min EFHEFE, B 10ml ¥ F Whatmaz
GF/A SRR 38, WK, BAHR
h, RIS #E Kanemoto" % A B354
HHEE

(+) BHFK SDS-FAEHRES RS
#* (PAGE)

HiEsEE 61BN, TEE
PERE RRROTREE Y 10% , TREE 14 5.5%,
100V B 3k L5 /NEE, oo = 200V,
B L2 3 /NI,

(+—) EaRHX

BEFTEARB R RERES
WEFRELR 9 30/L75, HEBAER
(NC BB 2 rhik] 25mmol /LTris,

192mmol /L & &, 20% (V/V) HEHE

)] rhF AN, R RE
NC BB AZLBRAESR (HETR MR
oM ) Kl SmA BT &, Ui NC
RS, BRAHARS (1% THBE
T TBS ##E,TBS 78 # % 20mmol/L
Tris, 500 mmel/L NaCl, HC!I {§ pH
7.5) ] L/NEL BE NC E, BAES
£, MA 1ml HFKR 20 o] F—HK
(FRefEEgHEOMAnE), #0288
KRVNE,BE NC B, B TTBS B
¥ 3 R(TTBS: TBS il A 0.05% T Tween
20), ABHE NC BERASZ—THER
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51, A 10 ml $ PHEERT 100 pl 5
& (HRP ESBCHUFEIAR IgG, 0.1mg/ml)
#HO, BERN 1 /N, RELL TTBS %
3, ¥ NC BEHBRATHRES, MA
RENMQG,-—EEFEENERER S Smg,
%T 10ml TBS ZE#h, FARIMA 15 ul
H,0,), #fTRE, EENRERTIEAN
W3, M A Bk, FIE B,

2 *

(=) MR nifA 2EECHES B
8 Yu62 PREHFHE

B =FRERE, L6 NS, R
HWRBRL pCK3 (AR R EAR
BRER nifA EEDSIAFERER & 8
Yu62 th B S T E B E Yu62-
fREBT Toiithk, ¥BMEN 1 X 107,
£ Te 1 Amp R AL LR Lol
=% LI E, LIk B AL pRK2013,

WRPURK AT ISR kDT, &
e pCK3 EHRBE & T Yu62-4 h
e E AL, FE pRK2013 B8
k(B D,

1 2 3

B EWEME Yus2 0 Yu6Z-4 EKAR
Fig. 1 Plasmid pattern of A. brasilense
Yu62 and Yub2-4

1. Yu62; 2. Yu62-4; 3. E. coli 5K (pCK3)
(=) F of A ERECHEB & &
# Yub2 iRk

L EEREENE: KEAR A8
B Yu62 FFAERRD Yu62-4 HBESL T,
7 BIEE R E & AR EKE (0—75mmol /L)
REEIREE IR E G, 30°C H55% 4 RRAE
ERMLLEE R REDRENE & &,
BRNFE 2

*®2 HXEHRNESTE NH RETF.
Yu62 1 Yu62-4 BB 5%
Table 2 Specific activity of nitrogensu—
of Yu62 and Yu62-4 strains at different
concentration of ammonia in semisolid
media

A L
Specific activity of
nitrogenase (n. mol
C,H,. b=, mg protein—)

ERRERRAKE
Final concn., of NH} in
the medium (mmolfL)

A. brasilense Yub62

0.024 526.7
0.31 341.4
0.88 143.4
1.08 72.4
2.20 12.2
6.02 0

A. brasilense Yu62-4

0.022 550.7
0.41 430.0
0.84 96.0
1,23 59.2
2.00 13.4
6.00 1.7
6.20 1.4
18.20 1.3
69.20 2.4

HF& 2, YERERENRYE
£ 6.0mmol/L DL BN, BFAET Yu62 584
WL ERABTEY, EEBEAT Yusl-4
EEmETHAEMSBNEYE, MERHER
BIREE R, TEIREE (<6.0mmol/L) A,
P B o 17 0 RS 5 e 4 I 5% e O Ml

R E G FRE L3 Yu62 1 Yu62-
4 3HI7E 32°C f137°C THERBEEYE &
TTHR, £REN: ERBRE#E (<2
mmol /L) &F, Yu62 1 Yu62-4 £ 37°C
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#

¥ #® 31 B

WA RESLL B H] 32°C R ERAE ER,
{B7EE % (70mmoi/L) B, Yu62 £ifiE
KEREREY, Yus2-4 £ 32CHELLRE
M (B0 IR R 0.4% ), 37°C I, W
e kEd, XRAABARKFE
B nifA PFY3EESRY, XRVIMR
FEERAENE AR ZEREY oifA =WE
ik - HARE, B AR ZBREN nifA P
W3 iR B RO B A AR CBR AR,

2. 5ME nifA HRERI D IT: TE &2
mmol /L gEypEAKIEFFE DM R
Yu62, 7E4& 35 mmol /L FEHK I F &
LB R Yu62 1 Yu62-4,30°C ¥t 3%
4 XKE, S REKEHEE, LBBRR
EHEAN, BORIHEEBRBE, B
DEAE-£ 43K 52 835y {45, #1T SDS-
PAGE th#, =/MHSEEETHREH,
FELEEOSRAAERE, FRLE 2

B2 YR Yue2 1 Yué2-4 [EiEEs 48
#$EHH SDS-PAGE Mg
Fig. 2 SDS-PAGE pattern of nitrogense
(MoFe protein) of 4. brasilense Yu62 and
Yué62-4

\. Closiridium pasicurianum MoFe protein
2, 5. Yu62-4 (35 mmol/L NH}); 3, 6. Yu62
(35mmol/L NH}); 4,7. Yu62 (2 mmal/L NHP)

HE2A 0, Yue2 L B &S F
Yu62-4 FEE% (35 mmol/L) gy & &k
FELHOBORERER, ZENER
BEVRESR, BLHFER Yo62 7
(Zinmol /L) A EEEFRETF & RY

HHECORDORE, FARAMNELEBES
F Yu62-4 £& 35mmol /L i R E &
Bk LA OBNEERERE, LR
Yu62 MSg4&H,

AT HBR NHY e BB FEgy
BMAHHSBNIRE, XRARKES
HARFHAUTT FER Yue2 Hikf
BEAT Yue2-4 HBEIRBEE, 2%
B: EFEAEEEOR AR FYD, I
A 5mmol/L NH,Cl, T[5z4&MEI%H &£ B
Yu6Z BMRAVE ERE Y, MAEE&ETE
BEESTF Yué2-4 MEWMENEY; A
Immol/L MSX ®[LI#FBRME #% NH 8y

MHICE 3)o UL ESRFE—5H KA, nifA
241 A /o
2004 o
=
£ 160 .,/ R
= o
S 120 v
] o8
E a0 V4
£ 1A -
E 08 7F
]
g 240f B .
5 200f °/
._______.-l
g 160 //.% .
% 120 “/3/
E !/
80 9 Ay -
40
40 80 120 1%
Bt Time{min)

B3 NHf f1 NHT 4 MSX W EAEEZ E & Yul
(A) RIFEBEST Yue2-4 (B) BAMEHHEN
Fig. 3 Effect of NH}, NH}+ MSX on the
switch-off of the nitrogenase activity in Aze-
spirillum brosilense Yu62(A) and Yu62-4(B)
At about 20 mins (arrow), NH,Cl was added
at final concentration ot 5 mmol/L(e), or
Immol/L MSX 4 Smmol/L NH,Cl was added
(A); As a control the same volume of water

was added {(0O)
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EHET ge@E X rety, ¥ T EEEN
&R0

AR EATEOREE R,
R L, & 10mmol /L NH,Cl #y¥EFF
Wik 3eit, BPAER Yu62 ROE BRI
BEIDNERTLEE, TEBES
F Yu62-4 pyEkEEMAELEAR, HA
SEAEN (SREQ AR HEE /ML
4R, /£ SDS-PAGE b2 —&#, %%
FO¥EneisE, b PEEBTH
& T ADPR AR THKE®H
%, XN EEE SDS-PAGE 27 &
'ﬁ-’f)., WA 4, X—HEFEA, FMNE aifA

H4 gBEOLEREHABAR

Fig. 4 Immunoblts with antiserum again Azoro-
bater vinelandii Fe protein of A. brasilense
Yué2 and Yu62-4 extractied by SDS PAGE
Lane 1, 2, 3. the crude extract of Yu62;
Lane 4, 5, 6: the crude extract of Yu62-4;
Lanel, 4. Ommol/L NH,Cl; Lape 2, 5. 10
mmol/L NH,Cl; Lane 3,6. 50mmol/L NH,Cl;
Lane 7. modified Fe Protein of Yu62 was
used as control}

I: The subunit of Fe Proein modified by ADPR;
II;: The unmodified subunit of Fe Protein;

{II: Non-specific Protein

[N P 2 1 P [ RO A v R BT AR
B e L ] Rl A R U PR YR

W
ERABFERNE A ERBEPSIA
BiZe s IRFF 850 nif A 2, fefEEMNA R

R ERIEEEE, hTXFMENE RN
HHEAZ NHY mfl, BIIESHREKET
HEE . MEERI AR NH A A9 80—
1009, {HR7EEFEREEEEH5| AR
RIEEFEWN nifA J5, EESETFOE
FEerEdE RN Tos & 1 0.3—0.5%,
X—E5RF Pedrosa™ 25 A 5 K 4T
W nifA SIACHEEEE FP BkPM
ZRM Uozumi™ & AR (# ik R E nifA
BIAFEEBIEE (Azospirillum lipofe-
rum) R REL,, HBEEST Yu62-4
g TEAEREEEOER, TRAW
A .
(1) #hE oifA EOFEEREREDR
BEERER, RERE, Kb A s
B P EEAPEE of BEME K,
(2) EGRMSREAES S TN
1& e 1 2 AR v o
ERMNOERDERAXHIMHAERE
7fo 7E SDS-PAGE LaIlJEF|, Yu62-4
&% (50m mol/L) F, EHEMHARK
ZHEE, HAREABRTLERBT A
A Yu62 BERE, XHWASIAMZ R
M nifA FRITHEESEEEB SR
HF . XA fER B THER nifA XH
PN ERFR. EFXBREH, &
FEEY nifA EE., RERHEFEL DL
BAERZRE, nifA EEFXN KR
Ao FkL pMC73a(lii 4 78 (AT B nifA)
AN TCERAE UNF714 H, g %18
BESENBEREREXRB T EHNI5—
30%W, fMIAFRESE AL R pST1021
(MR FEERAE nifA) iR % K #F H
CH BEFRZE S B T [E RS 18 4 1A B0 6 & it
B 90% Z£4o Kennedy % APHBE I |
A pCK3 (iR B nifA) gE(ET 4
RIKHE UNF13 fMEaEZEE £ &
TR EES S 4 BIR BMR BT 0575 %
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moxE B F #

31 B

F1108% , {HiZ R 7E LV P AR &K
RARE(RER R Pedrosa 5 AHEE,
Uozumi % AUh % Bl f & pNOW71A
(EH=IKHA nifA) REFEREZRR
EEENEEEEE R LER NS
FHe Kennedy™ 2 A 2H nif-LacZ &
FHREHR LI, M RHFEMRaR
FHN oifA PHEDREFEREE
Fo REBFZENSHRUMREREFES
FEMAT 8 nifA PERESRED
HEEER, ALRR IR EATEMN
EAEFIEHA nifA P4 3R EUR
H AR, AT Z4E 37°C I kiE, MEERRE
EWolhsh, Nair HAERFERFZR
BRIMAETEFFE nifA REFCEE
REANRANBENREE. FrEixEs
R, SEZR nifA BEFHHER
TIEERMN T IhAE RO E #b, XETEEE
EEEBEST Yusl-4 EEE THEE
BEERNERERA,

o, EEEEEGEETFEESEN
F e B (Rhodospirillum rubrum) %
XAE RSB, X T A
REEE. EHA4BOREERIL R F
H, fEZ TOEARSERANGESEWN
&, A EREOREHOEL—F,
B 2 EFAER Yub2 IBEA T Yus2-
4 #£ 35mmol /L NHy FEFE KR 5% 2% b
HELREERSR, XTREHTER
EERERAEERE, EHERKRH, BE
REREFENERERTEGBERKE, &
—i S EERER R &R, FARkR s
ERBETX—IARE D, BEH, A
10mmol /L NH yiEFikiEss, T &£ R
Yu62 MRERCZESHER, mAENE
#7F, % NHy A9iREAF 50 mmol/L
W, EBEST Yu62-4 WEEEITE D
BoH. ME4ETERH, HiREKRFHE

B nifA ZEEHBARITHZEX EAEEREE
B E B & KA EE, (AAE—Hs k&
AEE, GERBESTESRTRIANK
BB AT, XAM nifA ERETH
UFFERZET EEFENEE, X
EREREAMNR,

WE LR, RIAIME oifA BEAHE
Tk e %o TV A O RS A BR PR
R B A HESHEHEZEE Yu62
B &Ry nifA AR, HBERER RIS,
BHEOCAEREET, FTREETES
HETHRBORERE, Fd—S$¥E, 17
B EESIL MR RO TR, A AT RERIG I
%ﬁo
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ROLE OF nifA GENE PRODUCT OF KLEBSIELLA PNEUM.-
ONIAE IN AZOSPIRILLUM BRASILENSE YU62

Zhang Yaoping

Li Jilen

(College of Biclogical Sciences, Beijing Agricultural U niversity, Beijing)

with the triparental mating, the pCK3
plasmid, which carried the nifA gene of Kle-
bsiella pneumoniae and its modified promoter,
was transfered into Azospiridlium brasilense
Yu6Z and it was stable. When the ammonia
concentration was higher than 6.0mmol/L,
the transconjugant Yu62—4 had a little acti-
vity of nitrogenase which was 0.3—0.5% of
that in the absence of ammonia, but wild cype
Yu62 had no any mitrogenase actvity at the
same concentration. SDS-PAGE of MoFe pro-
tein and Western Blotting of Fe protein show-
ed that Yu62-4 had synthesized Fe protein at

50 mmol/I. NHY and its amount was less than
that of Yu62 at Ommol/L NH{ and part of
Fe protein was not covalently modified. Wild
type Yu62 had not synthesized Fe protein at
i0mmol/L NH{. The result showed that the
nifA gene product of K. pncumonice could
not effectively break down the repression of
nitrogenase synthesis by ammonia in ‘4. bras-
lense Yu62.

Key words

Azospirillum brasilense; Role of foreign
nifA
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