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KB#HE Na* /H' REIESHE A BZENZEEFISH
248 KERT L A BB I E

(FEXPEGRESEAPRFBEIYRFELERTEEAIRE SEHAF  830046)

RE: AEHEENTHEERIE, BEHRTFEEN Na*/H LEEH%E (nhet) MERF
¥, RAPRYWMTE, WKIITHE ( Esherichia coli) DHSa FIEEEKE T 1.1 kb 9 DNA
FE, 2B a1, EREERBRERT nhet EETBMEER. RAFFIR
WEa#r i, SRER nhed XHIELZFNE PHTEE, BY nhat BRBAEH T LRT
TER—FREERE T MBS Na* RO, SHEMNMLHEETDNLE, aHEAREEY
W E v FEAA £ BN AME.

X7 nhat ZA, b, DNA FRIHT

FHESH#S: 93 URHFIREE: A XERS: 02532654 (2004} 04-0034-04

Cloning and Sequencing Na* /H* AntiporterA Gene of Escherichia coli DH5a.
LI JinrYao ZHANG Fu-Chun™ ™ MA Ji SHAN Wen-Juan WANG Bin
{ Xinjiang Key Laboratory of Biological Resources and Genetic Engineering , Coliege of
Life Seience and Technology, Xinjiang University, Urumugi 830046 )

Abstract: The gene nhad encodes functional protein that may play an important role in salt tolerance of Escherichia
coli . In order to study bacteria salt tolerance, a pair of primers were designed according to public nhad sequence and
was used to amplify 1. lkh DNA fragment with PCR. The nhad gene from E. coli DH3awas cloned into a T-vector and
sequence analyses reveal that the cloned fragment contains entire nhad gene coding region. To apply the method of ho-
mology analysis, the result shows that many kinds of bacterium have nhad gene, such as E. coli K12, E. coli 0157
H7, Salmonella typhimunum and Salmonella enterica , et al. This analysis suggests that nhaA gene lie generally in bac-
terial ; and it has intimate relation with salt tolerance of E. cofi that may be of great importance in improvement of the salt
tolerance of plant.
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MR EEEOREENTRRE, WBEALYERER, EEYIEARETR R
RERREA, SCEEEKMERNEHES . EIASGE AT PCR SR WA FF B 2
WHPY L nhod R A B, AFWH AAER L ERES RIEDIER, BHHEDH
MR HEE S %,

1 #E57EE

1.1 ##FikH

KEGFFR ( Escherichia coli) DHSe Witk AALRFERFHEM, pMDIS-T Bl FRAEMK
H Takara A Fl, PCR P=#7 Wi & . DNA marker, Hind Il 1 EcoR 1 BRI P ) 85 .
ExTaq B§LA . PCR 594980 8§ Takara 208]: HIF AN AW ARE PE AR, HEfb%RK
R Aot
1.2 KB DNA AR EX

RIE R (8] #17.
1.3 PCREE

BECEFENKEFTE nhad EFF) (J03879), &3+ PCRBIYIFETIN:
P1: GTGAAACATCTGCATCGATTGTTTAGCAG
P2: TCAAACTGATGGACGCAAACGAACGCG

K TaKaRa PCR Kit #/F 8B #E4T, ¥ EH: 94C5 min; 94C30 s, 55C30 s,
72°C 70 s, 35 PBEF; 72°C10 min, KN =817 B IR RERE AL el KA .
1.4 nheA BEEHIERE

&% Takara 22 7] PCR Fragment Recovery Kit 8 34T PCR =¥ R, FIKIKE K
nhaA 3R R BES pMD 18-T Z4ATE T4 DNA EEBNEAT 16CI R, & nhat HHE
%) pMD 18-T MERE £, S RS2 A4,
1.5 EARBMETE

XTHIER YRR pMD 18-T/ nhad HEFT/NERI, BEUSHBA Hind [l #1 EcoRI X
MU T EARNNEE, BYRMESREHTHREHREREREE, ML ERKN
KT R K BB,
1.6 XBG# B DH5c nheA BEERNF TR ERF TS

HEETIREWN nhed EEF ], X pMDIS-T/ nhed EH b FH fraife, H A
BcaBEST primer RV-M F1 BcaBEST primer M13-47 X1 A FF 8 nhad 38 7E PE377 2 H shill
FAGEITAUR DNA FP50WI%E, FF3 51 PE 245l SeqRd vi.0.3 BiF i a4r.

2 &R

2.1 PCRYMFMEE

EL nhad SEAFFFIBITH PCR 314, MEBAAHITFHEEY DNA F79 18, 37
WY 1 %R E RS E (WE 1), afW—5%41,100 bp W&, SHiITH
nhad FEHF B 1, 100 bp 89X/ —3,
2.2 FFHENHERREE

PCR {381 nhad ZEE R B, BIE S8FAMR pMDIS-T R, HMETE R T4 HH
pMD18-T/nhaA . EHFER H HindIl M EcoR T K1), BASWREER K B BB S H
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1,100 bp # DNA K Bt (& 2), S5#EH) nhed BHE K BX/MEF, iEAHRERIERE:.
2 4 1 2

bp

15,000 —
7,500 ——
5,000 ——
2,500 —

1,000 —

Bl 1 PCR YWY ik B B2 \EHRREMYIHSR
1 Marker: DIL2000, 2 PCR=%1 1 Marker: DL15000,
2 pMDI8-T/nhad Hindill # EcoRI B1Y
2.3 X & DHSa nhaA BEEFFINERF A5 H
%t pMD18-T/ nhaA T #H . ] BcaBEST primer RV-M Hl BcaBEST primer M13-47 7E PE377 £
HehMFE PG TR ERF, BFSERCABRREHEE (GenBank) HiFHE3ZS A bankit
574128 F1 AY449719,
2.4 3t nhaA BRABTRFF5i#1TEEES B
F DNAMAN X} X B #F 8 DHSanhed X5 E . coli K12, E.coli 0157: H7 F Salmo-

nella typhimurium VA B2 Salmonella enterica 1) nhod B HEF TR RS, KRBT K
100% . 98% . 82%F81% (W.HE3), FFHTLER cDNA N nhad R, € FEH|XH]
48 T nhad ZFETEMIZHEESR,

E. eoli DH5 o [ESEy: o 40
E coliK12 n %0
E. coli O15T: 61
Salmonella t & I 102
Salmonella ¢ ERRE | IGCA rATTRTTTAGC AC e 205
Consensus gaaacatctgceca cgatt tttagcag gatgcctc g

E. coli DH5 o (& Alele ECGC TGGCELTGE] 80
E. coliKi2 nlE 130
E. coli 0157 & 101
Salmonella t 142
Salmonelia ¢ 245
Consensus

E. coli DHS o TENNE 120
E. coli K12 n TENEEIE 170
E. coli0O157: G o H 3 141
Salmonella + G 182
Salmonella ¢ GRASEIEIMNNA TE!NT GleElelniein G ARG R 285
Consensus

E. coliDHS c i3 160
E. coliKi2 n 210
E. coli O157: 181
Salmonella t PRI 222
Salmonella ¢ P! 325
Consensus
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PR B0 R M N TC R AC AR AR ACATGCTGTTRITG 200
E. coliX12 n Wi 250
E. coli 0157: B TG 221
Salmonella t§ 262
Salmonella e BV VO BABA AT AT TGTTETGCATIMA Liey LEA I 365
Consensus assasacatgctgtt tggat aa ga UCQ’C

E. coli DHS a [EE SR GTRITTTTTCCTCTTIRE T®GGIC TGGAAGTTAAL 240
E.coliK12 n (& ; T TCCTGTTIRE TI®GGENC T 290
E. coli O157: & 261
Salmonella t & I I 302
Salmonella o ERNEEIEINCIER IR NN 405

Consensus Qatgye gt tttttoctgtt t gg ctggaagttas

Bl 3 K DHSa nhad B 5 E. eoli K12, E. coli 0157: H7 H Salmonella typhimurium LA B
Salmonella enterica ) nhad &0 RV HBE

3 itig

ABF5TiEN PCR AT 1 X IHFF DHSanhed HH, BIEKBGHE nhad ZHF5
B9, LIAER PCR &AM ik HIEE K B, WKBHITHE DHS« R4 BT
BHEMWEKEES E. ol K12 nhed ZERRYERIX 100%, 5 E. coli 0157: H7 HEHE
P4 98% , 5 Salmonella typhimurium )RR 82% , 5 Salmonella enterica WIFITYEN
81%, FH Na* /H* Rk EBERE P RS RTFEN—MER,

Roberto 24 BIH5 3¢ ANHX 1 RS ARERE ol RAKKN, SRKE THSREK
M YE. XREBWTHY SEGEEHMOTIEIE . EHES, XMHPREEHE
HEAE FRERT, HATEIRT. ZABROEE NIRRT FRNEAFEBE,
B LR B PR EEER HY - ATPase P49 . Na* /H* RUAERRA LUTF JLFZh
fit: MZEFF4NNE pH B B8, WERAIM Na* B, HIEAKRER, DUREY Na' F8
MRS E Y, AR RN T KB DHSe nhad B, X NH—SBRHA
B, EEEMYARORENA, UERNFHZERRREED SR TEE TS
BAb,

X AW
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