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B ST NifA HEBE SIS
nifHL 5T RS S e

BAR ML ZEE 4

ChRfd XER b EPHEAEZERLBE LR 100084

# ¥ HPCRUMLEETETHEEEE Yus2 nifH #3175 B, DNA FR Sy R g
B Yub2 SHRMER bk Sp7 Z 1AM DNA FRIE RSB/, FIH B FHREFEREE pCB182, #
BT 3MARRM nifH: acZ $FEA B8, ERBFFE 4 RIS 47 SHE NfA g
T8 FRGE1E . SR H VO FREY nild RE TR T NIA Y, RET L
7R )F IO B S F R AR NUA BUETER. M TR NGA ML E & nifH RRTEE &
WHnifH B FHRRBISHERFTHRARER.

K@i EEEHAEW. ofH 337, NfA, $RRE

TR BT BORHER SRR nifA 250 8 P4 1l I8 S R P28, NFA R
OE R E R A T, AR LS E SIS R R AT B (Kiebsiella
prewmoniae) FRIRLANINT, 2 J51E H S — S B B 00 BFS P B THE 3.

BB (Azospiritlum) e— 2] ¥ 5 R AR B B & 36 A 0 LAY 7
S5 AR AR REN EEARR RO ERE S A AR, FIHREs
e E e 03 R TG AL M 2 R R R B R B TR . T R
AR TR b MH LA AR RK 0 nifA SIARBET Y, S REUEL T
B B R 4 A A T B B SV, — RN TR AR P R B 1562245 . XX — 5 R
HEW 2 — A G AP B U NFA S L 2, MO ST AT I NIfA FREHA
B S R nif AR R, 0 CRIER— W, R T ENELRE (A
brasilense) niftl ST B, 0 BN ¥F 08 S AT T W2 R4 47

1 A&
1.1 ERSRH
B : KA 4T B CB454 (F~ AlacZ lacY " galK rspL thi recA56)“ fl JM101 {supE thi
A.(lac-proAB) F' [traD36 proAB~lac I* lacZ AM157); RIEEHE Sp7™H Yus2®,
. RIS R pCB182% , JERERLE pUCIO™ , nif BOR pSAZ0 (M
FHT B nif HDKTYE )28 pST1021 (&I 4 3 AT nif BAL)OY,
L2 BRNE
ATAW AR LB Higr 8 5f . BV B 30°CHSR, KRB 37 CHgHR,

B63 I ATTEE .
AT 19944 3 H 17 H Wes.
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1.3 DNA §9%&%1 PCR A&

B & DNA R B SCEk (120 47, OB R S EE M13 BB & DNA 938 Bl sk
(13) #4F, PCR F & PE 445 GENE AMP PCR R &M Hi17. B TFE RIEE
DNA# (GHO) X8E, HWREERERY 97C, HEAEEERN 95C.
1.4 HEREDE S FHeL

HEFII S A B AR IT R 2SS 4G MK 3% Clontech 2 R #a Ml & AT B 4547 .
1.5 gh&kmpEHE

MBS BE T 34T DNA BB RV Promega 23 B 26 7 8 A7) AL iR AR B 1T .
1.6 DNA FFIRIE Bt B a0

BB ARG LB, LU SE M13 ISR K DNA A H#R , #% Pharmacia LKB 225,
TTONA B4 BT R M &30 B 17 . B Beckman 43 7] #) MicroGenie J§ 54347 8 fF i
TTRDIBHE, 0%, BRI e FraaEvromi e ok 3 47,
1.7 EEWAHM

BRI 1 AG . DNA B &85 Klenow J; EXMIE Promega A 8] M, T4DNA #
¥ M H New England Biolabs A &), Teq W H PE 2458, AW E LR WM EZWH Clon-
tech 2 &] » B R TTRE A £ W Promega 42vH], TTDNA B & B )7 iA 7 &% H Pharma-
cia LKB 47, o-"P-dATP MEH BHAF ., BREUTRYIWRAZE ABL 47 381A 8
DNA & BALE & . -

2 HRFI

2.1 nifH BZF H BN PCR SE

Z M de Zamaroczy 9V R F M LT B A A Sp7 niflH JF 3], #B-224 F-205 BB
{E2% 5' #6814, B TCATTGCGAGAGACCCGACA (20mer), 388 & 407 K B{fE N 3/ ¥
3147, Bl GCGAAACCGCCGCACACCAC (20mer), it PCR =415 & 631bp., 435024
BV RUBR T Yu62 M1 Sp7 5 DNA Jy#EaR, FIA L3[4 4T PCR, &Ry H
0. 6kb # DNA J Br, {UEIFTE 55 C R TR A, MAE—LEFEREY B/ E. 8B
B pSA30 T 6. 2kb EcoRI B (FHfi 4 50 [CHF B nifHDKTYE') 5% ¢, #f PCR
FE41E4T Southern 478, S5 HIEMI A Yus2 f1 Sp7 B T HA N B . WEFER A
PLHE Yu62 PCR #7419 0. 6kb i Btibf7 M, MR pUCLY |, #IF pFGI13.
2.2 nifH BRIFRERMNFIISH

fi EcoR14+Hind I FLEGY) pFG13, [k 0. 6kb WiEA H B, 4RI EEH M13mp18/
19, X SRR IT IR TR, B nifH B3 F KR 5" B4R S K 3t 632bp fAZTF
BIFs (RE L. 5SCERE A Sp7 N FI#ITHE, ZME WL 97.8%, WK
EVE R RO k2 0 DNA FFERMBAD. & nifHY MO RBEAFE 3 ARES4E
T, K- RERRAYERT, BRMINTEREEOMNS NI NHERRE
(Sp7) ZENHAMME (Yuo2). SHEEAPH 101 I E MMM L ADPR 415
Wifr K97 FERBED T ATG eI BHES & 0L5 (RBS) X 2 MHEEAY vk
P3| (TGT-Niw-ACA, UAS) ¥R AE{EMKAE, 7 RpoN A B 2 T8 8 FEH
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3 Ak, HREERTFE NIA X EEEHHEE oflH B3 FHH RIS EH 207
L RN [ EX YN veshd
(DPEYHH1 /\ﬁﬁﬁﬁ{'}j{ V.v. TCATTGEGAGAGACCCGACAAAATGTCGGGCTTTGTCRGGTATGTCACAGGUCCGACAAA
L R R e T T PP

th. & BEMWE& 20bp
HFF S5 FEN R E—
¥, B—rikE pHUS B315
ARB (G H 5 pFG13
AEWH PCR P4 2T
¥4, 5 pFG13 SR
—H.
2.3 FRABMTFESR
34 pCB182 M nifH
acZ HEMEARK
2.3.1 1R{E pSA30 #1%
HEEEY, HH B EcoR
1 8 41 )5 A Klenow b
L, B Bel 1 ¥4, Bk
£ 730bp W B, BRHE
MERMREERHFE
nifH #55 K /Y 53 R H
+ ¥ 8 DPE #1 2 4
UAS, REz-A (. ¥
— K B € 18 36 EE
pCB182/Sma 1 4+ Bgl 1
. ¥IRg pHCL,
2.3.2  f pHUS ([
pFG13, A K E A
KY A ER | BB (%
EcoR 1 H1 i F pUCI19
MNEREBIMNAL, &
Klenow %} g & B Xho
14k, MIi#y 460bp (Y
FE, REANEREN
B A Yu62 nifH 455
Ki s ARLD#Fn
DPEM 2 MEEEDN
UAS, WE2-A (2). ¥
— R B m R E

124
GCGGACCGCGETCGTCCGCAATCTAATTTTTTGTT ChTTTTCAATGACTT AAAAATTTTC

----------------------- L B Ry SETTTINNL NSNS,

DPE 180

RES

a6

I 4 F ¥ ¢ K ¢ ¢TI g K 8 T T S8 8§ ¥ 7 L 4
360
GCGCTGGTCGAGCTGGATCAGA&GATCCTGATCGTCGGETGCGATCCGAAGGCCGACTCG
D P K A D &
. 420
ACCCGCCTGATCCTGCACGCCAAGGCGCAGGACACCGTGCTGCACCTCGCCGCCGAAGCC
L H A K A @ DT ¥ L H L A& A E 4
. Xhol . 4180
GGCTCGGTCGAGGATCTGGAGCTCGAGGACGTTCTCAAGATCGGTTAC&AGGGCATCAAG
e e e m e e r e e e e e e e e e mm e me e mm e, - - C __________ [
DLE‘LEDVLKIGGYXGIK

840
TGCGTCGAGTCCGGCGGTCCGGAGCCGGGGGTCGGCTGCGGCGGC CGCGGCGTGATCACC

C Y ESGGPETPGY GC AGE GV T T

660
TCGATCAACTTCCTGGAA(:AGAACGGC[}CC’MCGACGACGGC{}A{]TACGTCT(‘.CTACG}LC

AL Y E LD QK I L I

G G F
Bl EWE M Yuez 5 Sp7 nifH
FE Bh AT o B4 D KR T B FAY L
1 Comparison between nucleotide sequences of A. brasilense

Yu62 and Sp7? nifH promoter and 5' coding regions.

RBS. Purtarive ribosome binding site, DPE. Putative RpoM depen-
dent promoter. The start codon is shaded, The arginine residue in po-
sition 101, which is suspected 1o be the site of ADP-ribosylation, is
boxed. The asterisks indicate two overlapping UASs. The arrows in-

dicate & and 3’ primers in PCR.

pCB182/Sma I ++Sal 1 t, # % pHC2,
2.3.3 MBI FEENFG X pFGI3 PR A EMEEE, B3 —1RE
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A

(1) K.prewmoniae: pSA30—pHCI

nifH—

— l
g T

{EcoR 1) Bglu

(2) A.brastiense Yuég: pHUs—pHC2

’ niff{-;
bl —J -
(EcoR 1} Xho}

(3) A.brasilense Yus2: pHUi14—pHCE

nifH—
: l
BamH 1 Xho 1
l 200hp i

B
_ _,T7ATTGCC[GGGEATCCGTEGAECTGCAEGCGGAGAAUGGT
Smal BamHI Sall Pstl

lacZ

MerLysGlyAenSar

Bglll ¥bay Hind

galk
tacZ

Nde i tac  Gal™

Nde |
Eco RI

Pst | !
B2 34REWniH lacZ RS HERAAR

Fig. 2 Construction of three different nifH::lacZ transcriptional fusion plasmids.
A. Fragments purified from different plasmids. The start codon, DPE {square), UAS (cirele) and two
digested ends are pointed out respectively. The sites filled with Klenow fragment ate bracketed.

B. Vector pCB18252,
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3 RIS . Mis R NIA TR ERER niH Bsr FRSRREER 209

pHU14, X pHU14 HiFA R BT FRAELAR, K5 pFGL3 MM, #%T 103bp
(1~103bp, ME 1, BISLET B EREHE Yue2 nifH B TFEEN 2 MIZESW
UAS, Ti{#% T DPE. ¥ pHUS f BamH 1 #l Xho I 3¢&¥] (H & BamH I ) S F
pUCLY W& BEE YN L), Blikc#y 3s0bp MR B, BT EEA S H E 76 E ABE Yus2
nifH SR 75 X 1 5" X 3 L #%f# DPE, {H UAS WE2-A 3). HE B S REER
pCR182/BamH I +Sal 1 k, ¥ pHCS.

2.3. 4 NifA 3t nifH BETFRIHEFRE{ER & pHCL, pHC2 M1 pHCE 2 B3I A KB
B CB454 J CB454 (pST1021) 7, MIEH ML TH AW EHEE (BE .
pST1021 & F I % WA B nif A, nif A DI EREEF BT THARBKEY G5
FH, TR nifH BB NiTA g08OE R T A e e, BIEFEEZBE nifd 5
HFHFIRRKET NifA 1, X—% RS Tripathi 93¢ ™ i5 B A EHE oifH BHF
(ZERFEFE ) B Vande Broek 25997 B PR R E nifH BT (EEEWREE R
zobium melilori ) W 4047 — B, Bl 42 5T ECHF I NifA X H 8 & nifH R ETEEEE nilH
BETHEFEEEEIOMAAER. AT 2 MIEESE UAS (M ETHFE B E nifH
BT EME LR NifA R4 FHLES, EET Rk REE NIA MERHME, X5
Schipani % nifH lcam B R AR FEHEABRHPONEERTESER. BH
TER LR S T A ER KT UAS 8 nifH BT #TIE, XABREURTEVEET
BT, B{3H 2 20%, MK NitA 3 nifH Beh-FH 8 FR05 EBEER T
R ERFE LS .

=1 PAIBEEIENEE
Table 1 P-galactosidase activity of the nifH. lacZ transcriptional fusions in F. coli CB454

pST1021 pST1021 pST1021 pST1021
Plasmid pHCL pHC3 pHC#&
~+pHC1 +pHC2 +pHCE

B-galactosidase * 172410 143 L 19 <1 <1 <1 <1 <1

* ; Data are averages of three independent assays,

MRFF o A T LU O 1 R nifH BB TR R nif BEI TS, 7
KR PR BT IR — 2B T X — 5, MEM R KT NifA SE2 7L
BB EAE T X VTR BT R 6 I 5% SE DCAF B NHA R AR AUS 3 B SURW nif 2
RV RENERR .
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Transcriptional Activation of Azospirillum brasilense nifH
Promoter by NifA of Klebsiella pneumoniae

Yan Dalai He Luhong Ma Liyan Li Jilun
(National Laboratary for Agrobiotechnology, Beijing Agricultural University, Beijing 100094)

Abstract  In this stucjy, nifH promoter region of Azospirillum brasilense Yub2 was
cloned by PCR method. The nucleotide sequence displayéd that the strain Yu62 was
very closely related to the strain Sp7. Using promoter probe vector pCB182,three differ-
ent nifH:: lacZ transcriptional fusion plasmids were constructed. B-galactosidase activi-
ty was detected in wivo in Escherichia coli, in the presence or absence of NifA of Kleb-
siella pnewmoniae, respectively. the results demonstrated that: 1. The transcription of
nifH promoter of A. brasilense was NifA-dependent; 2. The nifIl promoter with deletion
of upstraem activator sequence (UAS) could not be activated even in the presence of
NifA ;3. There was no obvious difference of NifA-mediated transcriptionai activation of

nifH promoter between K. pneumoniae and A. brasilenss.

Key words Azospirillum brasilense, nifH promoter, NifA, transcriptional fusion
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