EEEEE pifs MR EKEE
FHEA W OB AR

(REXEREETR DL BE 2000 (FERKFEERAPEESHTFEYHEE B 21000)

WE: M Asotobacter vinelandii H3f33 PCR 33 T 5° 1 37 5545 B84k 264bp 1 261bp Y nifS’ K
B, mEEEHREUCS, BEREARE pUCS, HidRBEEAMNTE, ¥ pUCSTEA Azoto-
bacter wnelendii #49 nifS W, AR, nifS BB E K SUL, £ Southem 223068 PCR 3%, iERHFR
B8 oS FERR R, SUI FESMINEBEN BEON B ERREgRE A K, HTE Buks X
FiERgT, RRKHBHSE, R0 05 KEMBR, BER U WEREABETSE
%, BREFENAINE, At APABEEBERAS, TR uS HEABESN R
RN S 5nfS ZHMEXFRET REFHER,

X Azowbacter vinelandii, nfS BEEE, B

hESEE. 93 THRIRIEEG: A LEEE . (253-2654 (2003) 06-0034-06

THE CONSTRUCTION AND ANALYSIS OF A nifS DISRUPTION MUTANT
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{ Department of Biochemistry and Molecular Biology, Southeast Urdversity, Nanjing 210009)*

Abstract; A coniral portion of nilS, designated nfS, was amplified from Azotobacter vinelandsi. The nifS’ was cloned
into pUC1S to make pUCS. Then pUCS was integrated into Azotobacter vinelandii chromosome DNA by homologous
recombination. This nif$ disruption mutants were generated by single cross-over event and selected by Amp resistence on
BBGN medium. The nifS disruption mutant { named SU1) was affirmed by southem blot and PCR amplification. SU1L
grows Tapidly on BBGN, but very slowly on Burk’s N-free medium. This phenomenon showes that SUL nearly lost its ni-
trogen fixation ability because of the disruption of nifS. The successful construdtion of SU1 is helpful for further research
on the effext of 1S on the structure and function of nitrogenase component-1 and IE
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HELG A Yy iR JRAE FI B 1B A 1 MoFe 25 (11 Fe 141K Fe BHNRB B4, &
H— Fe,S, FUFHE ; MoFe B3 K op, HEE,.&FH 24 FeMoco( Mo, Fe, S, }H1 2 ™ P-clus-
ter{Fe, S JRF 8" . HEIE @A K 20 B BAE (nitrogen fixation gene, B nif gene) 5
HEEERMES A X, K nifH . nifD nifK 43514575 Fe B 1550 MoFe B o« & B
2 MR EH nf EEEIEHILE A, FERSRAMS R ETEN S R A
HB¥ MoFe Al Fe ERMBMBHE X%, Nifs &4 L-cys MRS, BELA L-cys MKW, £
B L-Ala #1 S, IR T 89 S 7T 34 [T S o R B T A9 4 AR 4 S™), Pramvadee Yuvaniya-
ma RIS, NifS BETERRSN R T 5 NifU MEAER, M L-cys 7 Fe'* %76 NifU F R
— I AREW Fe,S, LTI, % Fe, S, IR FHEAT /5 45 49 51 2§ MoFe 5 157 Fe EHHwg
BIETHBAERELTHY Fe I SFEF. BLATW, nfS MERMHNAHEAREXEE
1o BRRE nfs KF2ERBKES RARBE TEW, HE % Ty TAORE, &1
OB R EA T ERER D nfS BBRRTE, A REE, Y50 nifS EAE
W‘Pﬁ'ﬁ?ﬁﬂ_’.@ﬁﬁﬁiﬁﬁ',#ﬁ%ﬁiﬁﬁﬁﬂﬁﬁﬁﬁﬁ'ﬁ%‘%"ﬁﬁ&ﬁﬁﬁﬁ?ﬁ
HIA A E B, T NS Xt I R B B 5 M A S BE A B M B R

1 #HEERZ
1.1 ¥, EHmEsg

BB pUCIS, E. coli IM83 BBk AT B BB ( Asotobacter vinelandii) BF/: Eibk OP
HAZRT, BEFEEIBR O FEARY, EEELFTEE (Amp) B} % 80pg/ml
BMA. Buk’'s EEMFEEAS: KHPO,0.85, KH,PO,0.2, MgS0, - 7TH,0 0.2, Ca-
CL*2H,0 0.06g, FeCl, * 6H,0 2.7mg, Na,MoO,2.4mg Il 205 FEME; Burk's & B IE 5 &
(BBGN) MI7E LARTEIE SR P 1.15/L B9BRIA NH,AC, 335 nifS 0854k SUL B 75
Fi g B PR 10pug/ml. MIRAIA Amp, BOH FEASE SN NILE b R IR EE 22 RO BTN [ 12
1.8% MBI AZEE B .

1.2 AF s

KB PG HE PR G A YIRS, DNase I. DNA 4565, HRIE) . PCR ¥ Bk
S %4 Takara Biotechnology 23 7175/, Southern HEFRCRE X F 2 % Amersham Phar-
macia Biotech 23 817 5, FLMh B Ay E =0T it A,

1.3 DNA #{E

Southem I Z Y HHAT, FIRES DNA MBI, JFRARE . M), %
E. BRI E. coli BHEN H BT,

1.4 PCR ¥ i#

U5 F 3 5B BR2K 264bp 0 261bp (K1 nifS’ K EXET, MIECERE B nifS 751
(£11,20bp , P=ra 402 MEERE) B 5 B (puifS]) B 3 58 (puifS2) 5147, B
SREINT Xbal BRI (RIREA) . wifS RAFMK SUL 47 PCR I 1 % 50 R A1 4
pnifS] FIRFFE RS M4, L35I FIUT .

pnifS1: GCTCTAGAACGCAAGACCGTCATCA
pnifS2: GCTCTAGAACCGCTGGAGGCGGCGA
M4:  GITITCCCAGTCACGACGT
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Y18 nifS B4R . 94CTEHE Imin, 52°CiB K tmin, 72°CHEfH 90s #EAT 6 AR,
RIG 04C A 1min, 63CIB K 1min, 72°CHEfH 90s #1725 MEF, BEE 72CEM
10min, nifS 264K PCR ¥ 384 2 i A R AF X : 94CEH Imin, 55CIBK 1min, 72°CHE
18 90s FE4T 30 MEX, L 72°CEEP 10min,

1.5 BEfEmRAEEEREERESA

B R 5 1LHE Page W J %1 T BEHE(T . H1F pUCIS FATHA R colEl H &R
ARETE Awotobacter vinelandii FHSLE K], Bl RAE S B3 (single cross-over event)
FBEERHE T FER B S A Awotobacter vinelandii B 514 DNA BB A 7 & Amp 893
BEREFREPAK, BRFE, HRE Anp HitEREEN VAL S X FAIREAMEE.
1.6 ERE A< i R BIE

HEFAE R OP ##F E S0mL WK Burdk’s TR FEP, nfS BAK SUL BERE
50ml BBGN 1, IEFRE Ay W 1.0 EABT, MEH 100mLBurk’s THEEEFFET BBCN [

b AR RPERSERN 0SS REKERIFAEV OP, 0CES
2000 3= REER— B AR 3oL BBRME Aq I ER,
, 000 2 E%

750

2.1 nifS HEREY 1R
o BJ prifS1 F1 pnifS2 #3191, Azwtobacter vinelandii BF4E B OP
5.4k DNA Wi, B LRGBS HHKER 712bp, 5° 1 3" 3543 3
B1 PCRE#AMF  BRK 264bp M 261bp ) nifS” B, WIHFH Xbal L. &
1 DNAMate DI200O),  PCR, RRATHALIKE FKEAN 0.7k B —&W, X H5BUHS
2 PR products RBE—FHM (B 1), 2 1.0%558 58 B ik sk 9 i PCR ™=

% s Hqi:T—ﬂ}}‘Ego

2.2 nifS’ HERRIRRE

B BEALE) nifS” R B B EAK pUCI8 43 54 Xbal
MY, BEE, %1k E.coli IMS3 Bitk, IS A
Amp FHBH X-gal MEFEIGFEHITIHIE, BT o
HiMER, BrSaG@EN I RRE ufS BIHEHE
R (REIERE2), BKERMEtETRE. B3k,
BEFRHTRABEE, ERBR, B
R 22 Xbal Y15 HBL 1 0.7kb EH M A B
(A 3), 54, E3FFIMERNA, FIEER
0.7kb FEBE S XMERM nifS FH—H, FAA
HHERF 05 pUCI8 H LacZ A 77 i —H,
0.7okb _2cz Ol AmoR Lact LR Y, $HE 0.7k 8 nifS K BHE B

si xEs 2 kb 3 s wEERE pUCIS b, ZEL b4 pUCS.
: 2.3 FAEEAAR nfS MR

FAE L FRL pUCS ¥4k Azotobacter vinelandii OP

Bitk, 324 F & 10pg/ml Amp B BBON 15315 5%

0P Ref5 4 DNA

nifs

B 2  Azotobacter vinelandii nifS BiBR

HRAHR
X Xbal, 5 Swal
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B, MdERAREAEKER. TR pUCIS FAF#HH
) col E1 E #i#2 A NBE#E Azotobacter vinelandii PP~ 5 4,
BRFESREESH (BEX, single cross-over event) %
ANER B S A Aztobacter vinelandii EFA M ER A BES
Amp HIAFEEE R ETERK, BRE%, FTLES Anp %8
B EPAERMEEINARE ST FBRELN nifS HAR
B (nifS:: pUCS), Mg SUL (RIBRRE4ASIHENE2),
KT RAE pUCS #8 C. 88 A B Awotobacter vinelandii EBRAH, T
fITA SU1 RS Dljlix, 4392 Xbal M Smal ¥4k, PIFRiZ 3 pUCS REIYI 4
i pUCI8 HHRET, AT Southem X547 £ Xbal BEVIEZR | DA Marker (DL2000),
RHBL 2.7kb MRL(ES; Smal B, HEXGFHBRYA 2 pucis, 3 pUCISXba,
3.6kb MIZZ(EE (EA4). BT pUCS FEAF Xbal Fl— 4 pUCS/Xbal, 5 pUCS
T SmalBYML, BPEMN OPHNM nyS PRE ifS3® = 4 3 2 |
it 28bp AL — 4 Smal fI (B 2), Hik, BEE  g45 0 -
SUL B 544 DNA 43 B2 Xbal 1 Smel 4L, LI#RIC s 557 '
) pUCI8 M #E4H, B EM A HIeEH R 2.7kb
(pUC18). 3.6kb (pUCI18 + £ 0.9kb5’ fif 5k 264bp3” it 4,361 -0
% 28bp B nifS) AR (RES; TEAE OP BT ARE
A5 pUCIS MERNFFI, BORN HBRBERARES,
RINMBRRSERERT LY E . FAEH OP RETHK
SUL #4654k DNA MSUI =¥ 58 IR tHBL T LA 5 ~ 10kb 2,027
MEERW, M RERERZ LGNSR EY
BG5S, Mo, BABELL pnifS1 # pUC EFERAREIRI :
FEASIY MA1E ARS8, = sul EFA & oP B4  Southemn ZL3C5HHT
Beth DNA J9BUR , 34T PCR BRTo OP Bf0HK DNA 30wt St w3t wi
FHARAS Y M4 S50, MORRY B 4L £ type strain OP chromosomal DNA digested with
#; T SUL 4 DNA W F pUCS AR A, iy Sl and Xbal respectively
H#50.75kb By &7, RATH PCR Rt 5L M, L
RERCTESTH: RITKBH U1 HARBEAHFBH
nifS BELTER¥E o
2.4 SUI fY4EicHL

A 6 W E, SU1 ZESMINE B BBON 354 RE St
HAK, HEREUMEEN Buk's TEIEFE DL KB
R18, L34 30h T, Acom REEED 0.11, HBHET
pUCSE S AR ELAMA nifS 5, 518 oS TIEEREIR, &
SU1 9B RAE ) S B T RE

B 5 PCR=#4HH7

2ot 1 DNA Marker {DL200O),
3 I.d.ﬁ 2 SU1 chromosomal DNA as tem-

nifS BISHRER — L PLP XA Y L-cys BB B, ¢ Pl 3 Wild type strain OP chro-
AT BE X ELRE D MoFe &1 A Fe 2B 100 MR {t s0), g mosomal DNA as remplate

3 2 1

bp

—2, 000

1, 000
750
500
250
100
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HIEFSM &4 T, 8 fE1E IR A Bk 8B Lzr .
EFENEBEREN AR RFNE&R Lo
FF#E, SEBEBEERE E.coli B apo- 0.8 |
FNR"- #1 apo-SoxR™, K B Baeillus sphaericus 0.6 |-
9 apo-Biotin™®' LA J X Bl Azotobacter vinelandii 1 0.4}
apo-NifU'™ , B #h, TE Azotobacter vinelandii K

Aszo

0.2
E.coli BRI Y nifS FFHI AN HE L ALAY iscS, . , ,
Zheng L' %iAN, nifS IR FERSHE 0 7 14 b 2l 28
HRE RS RE X, iscSME-MFFRE 6 SUl LK

W, RS 5 EERUAH MG R ¢ SUl snin cultured on BBGN containing 10/l
BETHOERETRMNE R BH, ET o e ot o e e o0
nfS FIEEXTE B M ESHE SINEER R M, cuwred on Buk’s N-free medium

MIEAMRIE; NifS SH M nif ZE =W RS

SHEGREFRONE, WARLERE, RITBALT PRVET S KR, 538K
nifS FLL, 5 F0 3" S4Bl S 264bp F 261bp, RIEHZFLREEH K puCI8 r, BT
HEN pUCS, Tl EIEEAM T, ¥ oUCS 8-S A Awiobacter vinelandii B) nifS 1
B TR nifS BB AR SUL, SUL AR RIBE K 5° F1 3 5wl ) i A 2 i
nifS ¥, BiEZ [E 8 pUCIS [BIFF. £ Southem Ze3Z 41 PCR # 1%, iEBH B Wy
A nifS HMT Tk, SUL A KR ER, 7ESMIE T BBON Bk SU1 fEasthi
AR, BRME Buks EEHFET, HERKGRHES, AHT pUCSHEA, C&
BSU1 WERBENJLER TR, RENMSFARENTRERT: (1) ZHAkKED
B, RS WMETIE O T EERBEEFEBFI R S HRAERS T
BE: (2) nifS KTEEMF, G HH apo-MoFe Fl apo-Fe BN EA BB EIEME; (3)
iscS FREM A AME nifS OThRE. FMKEHE, SHFEAPR. SETHRORIIWE, K
—# M SUL FELE BSR4 5T, K S B ABMESHRITENERURE uS 55
REMR iscS T REF MM EAERARE T RIFAER,

XXM
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