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RiE nifAC XHEE L ETHE nif BEEFRENWBTER

ka®n kaB”

(hE# M RA JER 100080)

WX SR REAES IR IR B L (Azorobacter chroococcurn ) B S F35
mifAC B B pCKS H1Rf 48 % K ¥ ( Kiebsiella pneumoniae)ﬁ’ﬁ' nfAS # nif A neeC RE M E
£ pCK3, pSZ36 #1 pSZ23-CA BAHE 1R H—‘H(Agrgbar!erium !u—me'fariem)CSS/pGV?JSSO,
FAESES T KERLF ERHAM. £ Ommol/i. NH, ' % & T, Western blotting ¥
i A. tumefaciens C58/pGV3850(pCKS)H R EB &, ZIRT R ¥ ZH M EEKE
B 73%.24%, 11%H 62% . XBAREH BRENFNHL LT HOERFYER
WERAAHEARMERREHRYER. HP, BHRERE nilA® MV IIERE(73%), ®
KRS FEEATE nifA ) naC BB A F(62%), i R 7K HE nilA® HIBFTHERS
(24%,11% ),

AW oif BEERE, RE oifA° B, W NI MEBRES T RELNAE

BEIHHEELEENFSHDEFREN I ENEY, SHRERRR THEBES
(Rhizobiaceae) . EE(HAABAFEZF M FHEINATEHEEE T PHATI N LI
. 1990 LS, ZE SastryM LB EMEAILR R AR TRE L RITEH
4 EEIE S, 3B Western R ELEF Southern EEHE A 43 UM F T 46 Bl 42 38 R4
BE R EE SN ERER niftDK?, LR IFTEE nifAGRE TN, ZH
SRCEAMEY—® BRAEEGS NH, faWEER . BIREYEDNTREd,
nifA ZH =47 NifA 3R NH, ZEETREES R =M ERY, dE 23 ATE
¥ nif AC AR BETRRETE, 5 nifA BT RE TR —RS), ERRMED
i nifA S RN EEHFRBREREET, 7000 & 75 AT ¥ 108 AR S 8 (Azorhizobium
caulinodans ), B EMEWEEAE B3 F nifA M noC PEEBIIG, £ NH, ¥ BE AT,
ntrB ) KBS {E NerC BERRIE L9 NuC-P, NuC-P 3% mfLA %3, £ NH, 2 28, nuB
PRI NoC-P 28R E, TREBUE milA, B X IWAE (R, japonicum ) mfA
BRIENFFE aorC BHITH . A0 R E R H 8 L AT 6 C58/pGV3850 #Y nil
Y, FEM LR ERE AT nfA MR T EKTE nifd" X nifA-nteC 3 C58/
pGV3850nif FE a2 NH, MBI .

EF ARHFE&9270024)KHIER.,
» BBKEA.
HXF 1996 FEILH 4 B R,
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1.1 HAEEERSHERE(RFEL
1 EHUEN
Table 1 Strains and plasmids
Strains/ plasmids Relevant characters Source
A tumefaciens Ap Riff Van Montagu
C58/pGV3850
- pCK3 Km' K. preumoniae nifA Kennedy!®!
pCK5 Km', A. chroococcunt nifA L)YD
pSL36 Cm", Ko, Jiang @ Y
K. pneumoniae ‘Tn5: :nifA’
pRK2013 K", tra, helper plasmid Figurskil ¢}
pSZ23-CA Cm', K. pneumoniae " ntrC-nifA’ You C B
1.2 EHERRHS

R IR E C58/pG V3850 & FIME T (100pg/ pl) B EK B 37 FCH B RIS s R0
PR RES 0. 1% BEER, BEEHFERS)30C 13, & Hk pCKS, pCK3, pSZ36,
pSZ23-CA WK EES FIRB R (50pe/ 1) # LB 3 Eh 37C ¥ 3%,

1.3 #E%E

MR mfA BEXT A. rumefaciens C58/pGV3850 MG A CH[ 121 =R T
#i7.

1.4 K. pneumoniae nifA-ntrC FE& DNA ¥t

%1t E. coliHB101 & 3CRR[ 13 15738 7 853 4T .
1.5 [k

KB B/ BRI R L AT 8 CS8/pG V3850 i fir Y 3§ BL £y 4% Sk [ 14 1 sk
PSRRI BT, KENRRABE EERMEE.

1.6 DNA #3%

#t Zeta-probe EJ#E B 15 B 5 P RAELE BT,

1.7 EERENE
% Bradford " 9 % O By 3 W6 33817,
1.8 SDS RAMEBRSREKSA AR ED RN

X ISIr R T EEREQ R, 2 EREKEN 10%, RERKE N 4%,
Bk R WSR2 10mA, FFESEA D ERIEHREAE 15mA, HIKERE, AWML
HRBEHITECIGEENE, AR N 1.5%BSA, 1K K. pneumonice B W E REEE
H, (NARRCEHER S [Gelill, B (CEEBEEE) ANRLEHET K
(mmol/L)(NaCl 100, MgCl, 5, Tris. HC1 100, pH 9.5)EHl.

1.9 ERRIHEHE
e SCHR (3B BB YRR Z BT R
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2 #R53#®

2.1 #EHESME nifAC BEEMDBRRS A . tumefaciens C58/pGV3850 [EIHE SIS
2.1.1 BRHNERHEBESTHAKER. ERMEIEE pRK2013 BB T4 2t
A.cﬁroococcum nifA B ¥ pCKS MIHEH K. prewmoniae vAfA, nifA-ntrC 2 F Y 5k
pCK3, pSZ36, pSZ23-CA R A A . tumefaciens C58/pGV3850, TEA N #Y e F: & T #higst
BEST, HEBEENI A 5.5%107%,1.2%x1077,8.6X1077,4.1x 10 ¢, HHEL
FTHEAERBEHE ARSI R P £ R EFAE (AR RY N 20 24, $IER
7)), B SMEREEMSIA T ERmE E4 K.
2.1.2 BBESTHOREEEEIN . 1§ LB REBES T C58/pGV3850
(pCKS)TELEHEIF R E L&Y 2000 LS, BIE SR TE 0.7 % BB s ik E4r
o2 2 4k M, 5 OLE 1, BEF 3,4 B KEHIEBR2
e B C58/pGV3850 Ty K STk b, A HE 4k
B E. coliHB101/pCKS ff3/hR 4 pCK5, 83
i AhIT B E nifA BYRRL pCKS HEHRBES
T C58/pGV3850(pCKS )P REHF& .
2.2 $ME nifAS # nifAntrC A HEEE A.
tumefaciens C58/pGV3850 PHIFEA
2.2.1 HBESFERABEESN. i
BAMEEES T2 FEEHE 10mmol/L,
20mmol/L. NHy ) R B EREREPERE
XA R (14h), B LM E T 00 B A RS
HER(AE2ME )N, THEE
10mmol L NH, B & & % & 1% 4, & MK
F pCKS, pCK3, pSZ36 il pSZ23-CA W B ES
wco—8 TS FHHEAFRE T NH 4L, 501408
' 5 385 A 80 T 1 BB R R K IE
WM. Hr, Bokl pCKS B 1 &58,
RS T 10mmol/L NHy ¥ ER, B 28
JEVEK S 1K 72%, 100mmol/L NH; ¥ 53 {7
HEE S (E RS Y T X NH 0

pTj=—

Clir — [

B 1 RS T BRI SRR W N Bk

Fig. 1  Electrophoresis analysis of

transconjugants
1. E.coli HBIOI/pCKS,  2.CS8/pGV3850, 1 3.4%); HOK R pSZ23-CA, H B & T 1E
3. C58/pGV3850(pCKS) 1, 10mmol . NH, ¥ Eaf, BEBEEEKE
4.C58/pGV3IBSO(pCKS)2 62% ;pSZ36 Al pCK3 #1EV1F H ¥ a5,
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*2 HBELTEFENU, RETFTHEMETHE
Table 2 N;ase activity of transconjugants in the presence of am-
monis 10017
[NH] J(mmol/L) 80
Strains 0 10 20 ’_ u
CS8/pGV3BSO(pCKS) 1183 927 687 x 60 - N
C58/pGV3R50{pCK3) 710 303 0 :;:, ok
C58/pGV3SS0(pSZ36) 07 140 0 g
C58/pGV38S0(pSZ23-CA) 1193 733 273 § 2o} —}j
C58/pGV3850 1267 o 0 -4
T 23 4 5

Note: 1. Nyase activity unit is showed by nmol C;H, ml™'. h™*. mg pro-
ein”?,
2. The values of above table are average of three tests,

3. Transconjugants are named by acceptor name (donor name) .
TARERFTW, A tumefaciens C58/pGV3850
A[REFFTE nifA fl nueC 8L EEH, X—FR 5E/H
TRERSTREIEH C58 P nif A BMIEMH (R
KFTPH ) RBEE Rossbach 25 AUSMRIE C58 H % nur
HYTRARNBLRMA S, EHERERREMT
HLie) AT fE -5 Bl 2% 3 FCFF B 0 48 A AU AR A B AR AL,
FETE nif A-ntrC A9 BB T HLES7) Bk, B3I
K. pneumoniae nifA-nirC &l BY &, 18 MR B &
RBIEE(62% )N RE TR nifA(24% )MIER.
ZROUPARTHRELIRTEHTEEYERRZTIRSP,

No. of traneconjugants

M2 ¥#ESKE 10mmol/L
NH; of B 2% B 1% ¥ 5
T~EH

Fig. 2 Njase Activity restoration

of  transconjugants in
- 10mmel/1. ammonia

1.C58/pGV3850 (in Ommol/L. NH, )

2.C58/PGV3850(pCKS) (in 10mmol/

L NH")

3. CS8/pGV3850 ( pSZ23-CA} {in

10mmol/1. NHS )

4, 5. C38/pGV3B50 (K3} (in

10mmol/L NH; )

BERE BN X AT H MR SERAT B EITL, 5 E Y nifA SRS E nif REH

W ER, R EIIM nifA FRIRBERETER,

2.2.2 HBESTE TN KR T(Western blotting) 5447 : #f LR B HREHEY
2000 18, S EEFVHEHB T NH HEMAEBES T C58/pGV3850(pCKS) EE
10mmol/L NH; MR EXRIEHE FIFFEXHM, #E 2 SDS R, B.0, LiEW#HT
SDS-PAGE B3 FI LA K. preumonice Bk HE N I A RBENH S (RE 3), ERE
A, X} BE B C58/pGV3B50( .M 3-2,4)7F 10mmol/L NH; B, B EE&E R H-SRSH,
MBS T C58/pGV3850(pCKS)TE 10mmol/L NH; BHH{AFEEABE&E A S A (LA

3'39 5)0
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Da

o)

s — Fe-protein

B3 FBEESTERRMREONREER

Fig.3 Waestern blotting analysis of Fe-peotein from transconjugants{in Ommol/L NH; )
1.C58/pGV3850, 2, 4. C58/pGV3850, 3, 5. €58/pGV3850(pCKS) (in 10 mmol/L NHJ )

i Bl ERBRETFENRF AR BE. PRRN RS S OHEMPE RS
BB RIS AR SR A T4 TR0 E R bR L R FA 25990

& F X #k
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Role of the Heterologouns nifA® Product in the Regulation of
nif Expression in Agrobagterium tumefaciens

Zhang Jinling Zhang Jingjuan
( Institute of Microbiology, Academia Simica, Beijing 100080)

Abstract The plasmid pCKS5, pCK3, pSZ36 and pSZ23-CA which carried constitutive nifA” gene
of Azotobacter chroococcum and Klebsiella pneumoniae were transferred into A . rumefaciens C58/
pGV3850 with triparental mating. The growth rate of these transconjugants was similar to the wild
type. Nitrogenase synthesis was demonstrated by W&stem_blotting, in” the presence of 10mmol/L
NH; , and the nitrogenase activity was restored to 73%, 24%, 11% and 62%, respectively. The
results showed that the regulation gene of nitrogen fixation in A_ chroococcum and K. preumoniae
played a regulative role for the expression of nitrogen fixation gene from A. tumefacien. Among
them, the role of A . chroococcum nif A€ gene was the strongest, the fusion plasmid pSZ23-CA which

carried nifA-ntrC gene of K. pneumoniae was stronger and the nifA® gene of K. pneumoniae was

weak.

Key words nif expression, role of heterologous nifA®, NH, -tolerant transconjugants, Agrobac-

terium rumefaciens
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