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abstract

Cloning and identification of Na'/H" antiporter gene(nhaA)
from Pseudomonas sp. & Oryza sativa transfor mation

Abstract

Na*/H" antiporters are membrane proteins that play a major role in pH
and Na" homeostasis of cells throughout the biological kingdom, either pump
Na" out of the cells actively or translocate it from cytoplasm into vacuoles in the
plant cells. This is one of the key reasons that bear responsibility for the
organisms surviving in a high salinity environment. According to the
essential character that no intron can be found in the genes of prokaryote, a
pair of primer has been designed on the basis of the conserved sequence of
Na*/H" antiporter gene nhaA in Escherichia coli. The nhaA gene of
halophilous Pseudomonas sp. cn 4902 has been amplified by PCR reaction
of making use of its genomic DNA as template and inserted into pMD-18T
vector. Sequence of this gene can be shown that it is 1089bp in length and
codes for 362 amino acid residues. The nucleotide sequence and deduced
amino acids of this gene share more than 90% homologies with nhaA gene of
other organisms, especially for the nhaA from E.coli K12 that reaches as high
as 98% by bioinformatics. The gene has been registered in GenBank by the
acception number AY 643494. Furthermore this gene was then subcloned to
construct a high expression recombinant vector pBVA from pBV220 and
transferred in E.coli IM101. An over expressed band of about 41kDa protein
in the transformant was found after protein SDS-PAGE electrophoresis,
indicating that it was coincided with the foreign expressed gene. The
detection of growth curve showed that the biomass of the transformant is 2.3
times of the control in the liquid medium containing 1.0mol/L NaCl. It was
found that Na* concentration in cytoplasm of the transformant is low to
60.4% of control by the detection of atomic absorption spectrum, because of
active transporting Na“ out of the cell membrane by the membrane fusion
exporter, NhaA . After continuously cultivating for 18 generations under 42

hot shock (9d), all the transformants lost their reconstructed plasmids
with the result that salt-tolerance-level went back to the original standard. In
summary, all the experiments prove that the cloned gene mentioned above is
nhaA gene of Pseudomonas sp. cn 4902. Evidence of SDS-PAGE
electrophoresis of membrane protein also showed that the NhaA was located
in membrane.

Purified NhaA has been harvested by ionic chromatograghic column and
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abstract

digested by FXa proteinase. This protein sequence of eight amino acidsin N
termination is entirely accordant with the sequence deduced from nhaA gene
we cloned.

In order to transfer the nhaA gene into eukaryotic cell, a 35S promoter
was adhibited in 5~ end of the gene and form areconstructed plasmid pCHA
in Agrobacterium rhizogenes, then it was transferred into the calli of Oryza
sativa. Nowadays the foreign gene could be detected by GUS staining in the
function and PCR amplification in the calli resisting to Carbenicillin (Cb).

K ey wor ds: Pseudomonas sp.cn 4902; nhaA gene; salt tolerance



1 (progresses of the gene clone strategy)

cDNA (=31
11 (The physical and chemical clone)
DNA GC
AT GC 3 AT
GC GC
111 GC DNA

DNA



112

AT

S1

113

114

1.2

DNA

DNA
Tm
GC

GC

3'=5'
The hybrid-cell cloning

RNA

1%

mRNA

GC

(4]

3'-5'

DNA

hnRNA approach

3!



Alu

hnRNA

(1)

cDNA

)

cDNA

1.3 DNA

DNA

mRNA
Alu mRNA
Alu PCR hnRNA cDNA
hn cDNA cDNA&0%

hnRNA cDNA

cDNA

PCR

(The DNA-inserted mutation)

DNA

DNA

DNA

DNA

hnRNA

hn

DNA

hnRNA

DNA



DNA

DNA

14 (The subtractive hybridization)
7] mRNA
cDNA DNA cDNA
cDNA cDNA
mRNA DNA
DNA
RNA  cDNA cDNA  c¢DNA
cDNA
mRNA cDNA
mRNA cDNA-mRNA cDNA-cDNA
cDNA
oligo-dA
cDNA
DNA PCR
DNA
Monaco
1985 dnd ™
1.5 (The coincident sequence clone)

PCR DNA



ol DNA DNA
cDNA DNA M13
DNA “ K
DNA DNA
DNA DNA
DNA “ " DNA PCR
DNA DNA

DNA cDNA
1.6 (The differential display clone)
1.6.1 mRNA mRNA PCR

P. Liang A. B.Pardee 1992 PCR
PCR
[10]
1999
[t D.bardawil
DDRT-PCR 424bp ATP

a
1.6.2 1
DNA Driver DNA Tester

DNA Tester

DNA  Driver DNA  Tester



DNA  Driver

1 DNA
DNA
DNA DNA
DNA
2
DNA
3
DNA
DNA DNA
DNA
DNA
1.6.3

DNA DNA
DNA
DNA
DNA
DNA
DNA DNA
90% DNA
DNA DNA
DNA DNA
DNA DNA
DNA
DNA
PCR
DNA PCR

DNA

DNA

-10 -



Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways:

1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library.

2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.



http://etd.xmu.edu.cn/
http://etd.calis.edu.cn/
mailto:etd@xmu.edu.cn

