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JLBERE nifA EEFBRBERES T
HAx %8

(RFREAEREYH LR 100094)

B MO AR EEB aifA KER DNA £, &5 KPR SRH RFREEERNEH
3. RIS AT E (Kicksiella pneumoniae) FRRA[EIRE (Azorobacrer vinela-
ndii), EFEEREE (deospirillum brasilense), BIMRE (Herbaspirillum seropedicae) Fi]
BE T B E (Rhodospirillum rubram))s DNA TR ESREEE N, ERBT L 450b0p
KRB, RIEEALZHEREN oA EESHH R, BEENSS TRARERRRH
nifA EREAREAEPORRYE AR

XRE EEH; sifA KR REEHEN

nifA EEEAHBERBELSRER nifHDRK FE0 ERSEEY, EERBEH T &
HEZEMA, Buikema =AY 1985 £ LB TH L REITE (Klebsiella pneumo-
niae) FIEEHIHF (Rhizc;br'um melilori) 1 nifA EHELFEMN, ZE—ELBENE
HIET AT LA EMN nifA BREFTE Y XBAOMS FKE EHR aifA BTk
BEHERMET IR E.

BEAESER N (Polymerase Chain Reaction, fEI#R PCR) J& 1985 &£ [H Cetus 24
3 Mullis EAFERMG—TEF, 1988 F Saiki FAW XIRET Mk DNA RoH
(Taq DNA polymerase) ¥47 PCR s, (EXIBARAES FAEWZEME T ZHR A
k.

A I AHEFIR PCR FHEMAFEREN nifA ERTS FBETEMNHE, HH
HRAEHREREXERETT HHE.

O -
(=) BkSER
A SR B PR R S TR 1o
(=) wRHE

RALSTIEE (Rhodospirillum rubrum) FUS#ER Ormerod #KFEFE™, 25C X
BRI 3%, Yo3R 4 1500Lux, i@ EEE (Azorobacter vinelandsi) FIEMHI Burk ik
A, T 30°C SR HOE R LB BORHIR R

(=) DNA BEl&E

1. B % DNA RUIBEL: #OCAR[111347, DNA RHOTREER.

AXT 1991 6 AU B H,
* RiREN6ITE RBAMTIH.
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w1l SESEY
Table 1 Bacterial strains and plasmid
BB BAR RER A
Bacteria and plasmid Characteristics Source or reference

Klebsiclla pnewmonier M5al aif+ from this laboratory
Azotobacter vinelandii OP aif4 from this iaboratary
Rhodospiriilum rubrum ATCCNILT70 nif+ from this laboratery
Herbaspiriilum scropedicee Z73 nif+ S
Azospirslium brasiiense Sp? nif+ from this laboratory
Azospirillum brasilense Yub2 nif= from this laboratory
plasmid pGR3%7 T.1kb, Ap’ frem F. M. Ausube]™

contain 3.2kb

K. p nif*BAL?

2. it DNA RYIRE: & @k[12)iE 1T,

(W) H408%E£8E (Photoactivatable Biotin) 50

# Clontech 281554 0BT,

() HHMEIRS FH*E (Southern Blot) B#H

AR R Clontech AFEMEIRIZ DNA Bl XK BHT,

() BMARENW

BERfREHENTEBYWE Promega AFTMEFELT], Taqg BWE New England
Biolabs A®, KEMEERUEWH Clontech A&, FIHHRILFERUKF RV LT
AXLR=FR ABL A5 381 A B DNA &R G,

& S

(=) PCR 3t |

 PCR AEMARBEEN nifdA HERFBATH, ScEL8ErHdRXERENU
i#iT5|%, Drummond %A SERRREAE nifA SEOTHER, 2ERESHT
fonifA EEBFAISI LK, BB nifa ASHEIXSHREEFRT SRR EE
B, BIEEE ATP E4468 K, TfdS oA BERHRX, BEHE ONA HHEE
(ONA binding domain),

Baftci MR KA E. EERRET. REfARY. ERAHE (Rhodobecter
capsulasws)® ) pifA FFFIL, RN EFFREBAREHREREHSFBEBRHS (AR
2),5 #5148 19mer, 3 3|44 17mer,

(=) PCR #HTEREE oif A ERUBLRE

FIRARBEEERS DNA (B84, D IRA4REERBESBEREDS W, &
Hybaid A&l PCR R BHKE N, 4% 70mmol/L Tris~HCl (pHB.8, 25%C),
2mmol/L MgCl,, 0.1% Triton X-100, dATP, dGTP, dCTP, dTTP % 200umol/L,
100kg/mi BSA, 1ug BEE DNA, 51374% S0pmal, Taq B 3 B4, FEEBN 1001,
BRBFEY. %4C M | 458, 50°CiRK 2 8, 72°CKEM 3 4%h,3L3 i 30 MR,
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Table 2 Determination of primer sequence

K. pnecumoniae 853 GAGAAAGGCGCGTTTACCG --CGCGAACTGGAAAACTG 1301(445bp)
R, melilozi 817 GAGAAAGGTGCGTTCACCG ---CGCGAGCTGGAAAACTG 1265(449bp)
A, vinclandis 850 GAGAAGGGCGCCTTCACCG ---CGCGAACTGGAGAACTG 1298(445bp)
R, capsularus 817 GAGAAAGGCGCCTTCACCG ---CGCGAGCTGGAAAACTG 1265(449bp)
5'~GAGAAAGGCGCCTTCACCG GCGCTCGACCTTTTGAC-5

5’ primer, 19mer 3’ primer, 17mer

527

B 1 PCR {3 nifA jBraisk
Fig. 1 Pelyacrylamide gel electrophoresis of PCR amplified nifA fragments
1. Azospirillum brasilense Yu62; 2. Azospirillum brasilense SpTy 3. Herbaspirillum

seropedicac; 4. Rhodospirillum rubrum; 5. Klebsiella pneumaniae; 6. Azotobacter
vinelandii; 7. DNA Marker (bp)

B2 PCR 8 nifA FREEREILSTHE
Fig. 2 Southern hybridization of PCR amplified nifA fragments
A: Using Klebsiells pneumoniae nif ‘BAL® as probe
B: Using Azospirillum brasilense Yuf2 PCR amplified nifA fragment as probe

L. Azocpirillun brasilense Yub2; 2. Azaspirillum brasilense Sp7; 3. Herbaspirillum
seropedicae; 4, Rhodospirillum rubrum; 5. Klebsiella pneumoniae; 6. Azotobacter
vinelandii

bk /2 6-5% RABRE R A, SR ILE Lo 75 450bp EAMMERNMAE L, A
RIEE DNA §F RN E—TMHEMR B, ATIERT # DNA pXEiitt, RIVIEH
RAEEKITHEIYT M DNA, & Sau 3A1 R EMAEFE=N B, NS94 198
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bp. 166bp H185bp, B Buikema %5 AUREMM AR E nifA BEFH, R
EfY Sau 3A1 BeYMHI AT 2T,

(=) PCR §HF-nBBEES FRE

$SEN PCR §FMEEEL 1% BEEEKG, A LKB AFMEASHBREBAL
¥ DNA #:3| 0.2xm FLRMEEE b, 5 51 b YR FRICH I 2 KA # oif BAL'K
BEETERES (dzospirillum brasilense) Yu62 PCR ¥ nifA FrEfENERFTH
T2z, S RIE 2, RITEI, ik R #S%S ZEE(Herbaspirillum seropedicac)
B9 nifA K EEHEAEEN, SEENRRESRE (B2-4), CHERRESHEE
BEN nifA J B EREN (B 2-8).

¥ W

B4 nifA FFMEHERRESAXRFITNGIHET PCR W, R4 449bp
RIPHAE (#12), X5ALREREBARY, D2V M BNEIOHRE  Southern
Blot R, TS B RRBELME nifA XAN—HS, HhHCAERRS.
EEEABATIEEN nfA REBENEER.

BRI nifA ZEEREEEEEARFEEE 30—50% 2R 9, KTl 2
WEN, Kennedy™ i\, SERFEATWAXNELR, W aif IDK, H DNA FFR
PR, MUEAEBEI nifA ORSTHANRE, Fani HAY BETEHRY 19/
nifH %[ DNA 3, HEFRE 42—97% 2, 7ZEXRFEEYEAETHERT TR
ZHERSRABBENREFFLELHET ofA ZERN, ZAWEBSEDERRIA
H SR A1,

MTEAEBER, BEIEREANAERLEM nifA RETEE", {HE Nair %
NSRRI R A T SAT R0 nifA SRR AR, R AB IR R SRR T BN, TS
e TR R BRI ENE Re ROV AL RERAEN nifa EXBHFADHER
EEMEE R, hREIHEEE, ALRERTETHLTRFESEEERESR
B nifA ZEBAEMEEG(E2), R PCR Jik, 78 nifA X ERHENRETHRA
Xk, HsE nifA £REFBE, X~ Big i g miE 56 M IR 2 ey W =

EEBRHRITER, MR PCR KR PHIBARE, M BN F2ARER
B, AR S — S SR I RO, MAER —RBXBET, AABREHR
PR oifA FBEPEEERAXEDTFAEREETRFHRENERE,
5 Sommer % APETS|4RIEMES PCR K BAIRWAT S FTHI 28T —8Ho

M RRF LU, BEHEE nifA ERMPREIKE, KA EZEREESA—~
o, RGN ERTESDERRBE. SABMNENE, MARKFASER
B nifA £RMDAXRAFRERE, TEMLRES EH EERRREN HHEE
R, KPR FT L 5.

£ % X MW
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HOMOLOGOUS ANALYSIS OF nifA GENE FRAGMENTS
FROM SEVERAL NITROGEN-FIXING BACTERIA

Yan Dalai  Lj Jilun
(Division of Microbiology, Beifing Agriculsural University, Beijing 100094)

According to the published sequences of several nitrogen-fixing bacterial nifA gene, two
highly conservative sequences in the central domain of nifA were selected and synthesized as pri-
mers. Fragments of nifA were amplified by polymerase chain reaction method, in which the tozal
DNA of Klebsiella pneumoniae, Azotobacter vinelandii, Azospirillum brasilense, Herbaspirillum
seropedicae and Rhodospirillum rubrum were used as templates respectively. Fragments is about
450bp were amplified in each species. These products were comfirmed as nifA gene fragment of
above species. The result of Southern hybridization demonstrated that nif A gene appeared weak
homology among various nitrogen-fixing bacteria-

Key words Nitrogen-fizing bacteria; nifA gene; Polymerase chain reaction
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