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m O=E

T ARG IF R R 1) B a8 RA N H XS F RS 3 F (proNHX5) I fig K 38 R 0 2H 21 2k A, A

FE A 20 s BEACNH XS 55 D FF BB HE CORE) B IE M3 9845 X 1 807 bp ¥4, kK iz Ja o + B A JL R 5 3
T —MAFRAE , AUEF TATA-box,CAAT-box S 4% .0 JCAF , 38 & 46 55 e R L 38 28 i 1 36 65 475 5 i Jog 0 432
HAFRPATE TN . WEBANHXS RN 375 GUS M flA 26 1K 2 8 1 4 4T 15 16 77 35 Yl ok 5% 1b 15 2 1
IR ST ARG 5 I A bR . R 20 20 e €0 S5 5 5 3R PR OF 1) GUS kA8, R A 70 R IRl A A th A
B2 GUS G E B AR S A SR G I 2 GUS 23k, 78 K R BE T8 2 1 S € T o i 3 3 77
 GUS Bl M, BEHANHXS JEFE 8 75 GUS Ml & 3855 84 i DA 8 HLIE % )3 8h GUS S5 235, [\
B R ] ANHXS JE FZAE X i 0 ik, HR KB AR SRS,

KN ANHX5 SN 88T 5 M GUS; Kk
XHARRE A

HMESES  QU85;Q786;Q944. 62

YEFE RPN B TR pH RS X 41 B Y 76 2 A )
e e mEY, BAMR LW, MY Na' .
K" /H" ) 532 (& (NHX) % 4557 240 i 9 85 1 F
fr AV pH P B B AR L O A 45 B A4t i
b A by T A, A A e L i
W CEOAY AR BB Na” il KT 5
Tz kK S EEEAH AT REDT, NHX
- RERR mEEER ST —MHEF/H”
J2 [0) 5% 38 {4 (cation/proton antiporter, CPA) & [H
FIGE ) CPAL W8 %, A4 A6 % M2 8% Na™ 5
K" 5 (H ) #1785 W 1) 5% 32, 76 e BE L 20
LR/ R S L AT /R N PP <

Y NHX W 5% 50 =28, B JE
NHXs i NHXs fIPN B NHXs . B Y
AT NHX e G & 8 i, Hoh i
Il NHXs ( AtNHX7/SOS1 ., AtNHX8) . i IS
NHXs( AtNHX1-4) W58 W A H L, B At-
NHX7/SOS1 W15 HLEIAF 58 e R i 2800 4
FIFNIEANHXS F ANHX6 3 B 4 05 1 2 1)
B35 PR 8 A A R AR B LR R R SRR A R 25
(TGN, Y5 M CER) 1A Aif 1 (PVC)H117

3=
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MEHS 1004-1389(2019)12-2035-08
HAF 58 F B, ACNHXS BE 68 30 1 B2 &) 28 25 1k
nhx] X5 2 A ER W30 Y RO PR L SR 1S n kit
Li" W 32 v e s o b N I NH X s 1819 i Y
MNBERGE N pH K B 7 P800, 52 3 i
i VAR, A0 Ol o Y A R 2R A AR
ARKAERDY ke gk BLUL I, 5 40 T A
W NHXs Wi . B NHXs BA M Rg. 2
NHX Z WY & 220 R 5. H X Sl m Ir At
NHX5 13240 g 5 i, B g & #4781 2 0F 58 (2
XIS 2 F R SRR B s b BT,
AR FREAINHXS B 5 8 JF #4775 5 4
Br o 3 5 RATF T A 5 B A6 P 3= e 5 AL e o, JF
FIH GUS e a6 M BF 5L ANHXS F R T8 A bR
Ll AU ) Rk Rt . IR ACNHXS 15
A T 401V R 45 4 20 D B % 3k o 55 5 6 L Dl F
— BT AINHXS 75 8 F i ia fil pH 9895 b iy
AV FH 0 el 45 AL ) 2 (AR A1

1 #MB5F %
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S 28 %

Col-0 . FrHtEM M R A K ZE R 21 °C,OlksR 100
pmol/(m* « ) DGR 16 h/8 hOEI/ R ,
X EE 50 %+ 10 %. JoHE MR EE 5. e A
e=20 Y MR E R A FREH T 13 min,
FHTC P Z8 17K Ik 6 IR, AR 5 MU E & F 10 g/L
B, pH 5. 8 i MS RS Fe kb, '8 T 4 C¥
AR 3 d EREAREH ALK, FoE
BUEA BRI R FEBf R K 7 d B A
BREN.ETRENESR.

1.2 Bk HE
Fit K 1 #F # DHSa IR AT GV3101, 1
R H A B 2 B A W B R B 5T BIr 8 A TR S

R RM, BT A Y R BB pCAM-
BIA1391.,
1.3 5| %

R BT A5 S 9 50 L3 1, 51 5 A

B A Primer Premier 5 %17,

®1 HKBHAASIMFT

Table 1 Primers used in experiment

S5 (5" —>3")

. Y
Primers sequence(5 —>3")

518 4 Bk

Primer name

Jitk:s

Purpose

PRNHX5-F ACGCGTCGACTACATAAAGAAAGAGCA
PRNHX5-R CGGAATTCTCAGATTTGAGATTGGACCAC
C-PRNHX5-F1 TGGGACAGTAATAAGTGAAG
C-PRNHX5-F2 CATCCAAGAAAATACTAGTAC
C-PRNHX5-R  AAAGAGCTTACTTCGCACAA
GUS-R AATAACGGTTCAGGCACA

J& 31 F 5 ¥ Promoter cloning
Ja 3 F 7B Promoter cloning
Ml J¥ Sequencing

I o 5 PR AL B 8

Sequencing,identification of transgenic plants
¥ Sequencing

T FL A R %6 5 Tdentification of transgenic plants

514 PRNHX5-F 1 PRNHS5-R FXIZ 75090500 Sal 1L #1 EcoR L BEVI {7 45
Note: Underline sequences of PRNHX5-F and PRNH5-R were Sal I and EcoR [ restricyion sites.respectively.

1.4 DNA REUKAINHXS ERBZhFRE

DL A= B4 T Col-0 g b4k, A= T4 By
& DR A 4 B D B B m JT BE L 4 DNA,
HRAE TAIR P3G 23 A 0 400 re T 56 DR 4 55090, 16 B
AtNHXS5 B HFF ik b 32 HE CORF) E i 1 807 bp
Ja s ¥ 9, iz FH 51 9 11 344 Primer Premier
5B HE 519 PRNHX5-F il PRNHX5-R,
FEARE Fe B BAR RS 31717 5 B VIO S A2 51 9
5" I Sal 1 F EcoR 1 B ¥ 7 55 K A 47
B, 517 50 i A2 R A /A k. LERAS Y
PR IT 5 41 DNA b B, F s ) 20 g afF 17
PCR ¥ 84, 4" 8 5 1 PCR #4510 g/L B g 4
38 Jee FL Uk A 0 5 B0 G [l WA - 44k
1.5 AtNHX5 EEBFEFIIHH

F] H PlantCARE ( http://bioinformatics.
psb. ugent. be/webtools/plantcare/html/) 7 £&
X ANHXS 3 5% 568 46 47 A5 1T 1 807 bp
(4 I 2 75 50 AT 43 B S04 oo
1.6 FHEHMEREKRENL.FE

JH NEB Y Sal 1 Fl EcoR T FR 44 Py 1] it >
St 1) 26 3k Bk pCAMBIA1391 Jfi ki f1 PCR
L IRl B W R Be. AL promage 23 F] T4
AR ISR PCR O 077 9 b 31 3% 36 404K

pCAMBIAL1391 L% A KRBt E 4 3, K15
GUS(B-2- 7L ¥ # il ) 3 18 48 /& pCAMBIA1391-
proNHX5-GUS, £ PCR ¥ 34 | [ U] K I /5 48 %
B 1 TR AR ARFF IR GV3101, AT 1A £
YEP [& & £ 3% £ 15 3%, YEP K5 9% 3 8 2 .
5g/LAWE.1 g/L BERHZIRYY .5 o/L & H Ik,
5 g/L R4 g/L MgSO, » 7TH,0,15 g/L B JIg,
pH 7.4, i@ if PCR % & R85 A L) B 4T 18
R AR, I 38 2 A8 7 R Y ik B Y 1) BT AR A4 R
et B SL M OB AE B 50 me/L Y & R
(Hygromycin B) ) MS 55324k b 3E47 5 1% , 3%
Ja 3l F W7 BT A IE 18 5] % C-PRNHX5-F2 Al
GUS 5K PR 5 11 514 GUS-R Wi 9 i 4R
kR AT PCR %58 o DU 1) 2 Jir 1 bk & v 77 7
AlA BRI T, R 3 RGP
3 AL A R R T GUS B8 5017 .
1.7 GUS &S

BE AR K AE MS B 35 35 1 1) S8R 4 R 2%
AR R 1R R 21T GUS A 24Uk 24 46 I 43
Br. BEICH A RHR 7 75 4 4 (100 mmol/L B
MR, pH 7.0,1. 9 mmol/L 5-1R-4-5-3-13|
%*B*Df%%ﬁﬁﬁg‘i, 0.5 mmol/L k& 4k 4,
0.5 mmol/L W2k F L, ¢ = 0. 1% Triton
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X-100,10 mmol/L EDTA #l ¢ =20 % H %), ZEHN L 8 41 AE-box. Box 4, GA-motif, GT1-
T 37 TR P o )5 B Qe A, A ¢ =70 % motif , TCT-motif J% Wi ¥ 7T £ 3 ABA Wi 3 IC £
CEER T LR, R RENMEFEERY  ABRE; EF B H i L ot 4 CGTGA-motif #
B T LA A TGACG-motif; 4= K Z W i 76/ TGA-element;
A HAUF R FE T CAT-box; IR &5 T 1) b

2 BREAM R I F ARE 1 B5 B8 55 0 #0M 5C I8 TC-
2.1 WEFANHXS BEEBH FHRERIRK rich repeats($ 2),
ER TS M proNHXS5

HRAE O AU T 2k AL 7 95 B A
RF 5 D) 5RO A7 B EE B 5, T R 51
PRNHX5-F %A Sal | BV, S 43 51 9

PRNHX5-R & # EcoR T B ¥ {i 5. LAl i 75 200 DD
Col-0 FE[H 4 DNA S #5 # , >R F e ) 5Ll i 17 1000

PCR #"# ,PCR =¥ K/N A 1 825 bp, KP4 =
Wy HEAT R T F VK R I, 25 SR R BT R A AT S T
BR/NE D, i
. AtNHX5 promoter sequence
XF proNHX5 43 #r & 3, ¥ 5 s T & A B 1 ANHXS EEE DTS E
fj] ¥ J’ﬁi‘ UENUE PRI ﬁ: TATA-box MICAAT-box Fig. 1 Clone of AtNHX5 gene promoter

R 2 AINHX5 J33hF X EUR1E R T4 Fu
Table 2 Prediction of cis-acting elements in promoter of AtNHX5

M. DNA marker D2000; proNHX5. AtNHX5 3 8 T % 5

G- (DT [l o Yike

Cis-acting element Core sequence Number Function
ABRE GCAACGTGTC 1 ABA i )3 Tk Responsive to ABA

AE-box AGAAACAA 1 YR N TG4 Light responsive element
ARE AAACCA 2 g;i&iigﬁ Y W 75 8 2 JC 7F Regulatory element essential for anaerobic in-
Box 4 ATTAAT 2 S W JC 4 Light responsive element
Box Il-like sequence TCCGTGTACCA 1 i =15 #2764 Cis-acting regulatory element
CAAT-box CAAT/CAAAT 35 I AE T Cis-acting element
CAT-box GCCACT 1 A R kP8 6 Regulatory element related to meristem expression
CGTCA-motif CGTCA 2 2R A0 R H R mi 15 98 55 JC44F MeJ] A responsive regulatory element
GA-motif ATAGATAA 1 S B J6 4 Light responsive element
GT1-mitif GGTTAAT 1 S B g6 Light responsive element
TATA-box TATA 18 iff)%)iﬁ;’fgrf%bﬁ ¥ Itk Core promoter element around -30 of tran-
TC-rich repeats ATTCTCTAAC 1 ziﬁf 50 i AH 5% JC 4 Element involved in defense and stress responsive-
TCT-motif TCTTAC 2 SE i )3 J6 4 Light responsive element
TGA-element AACGAG 2 A WA B JC 1 Auxin-responsive element
TGACG-motif TGACG 2 iz i i 107 9 35 J6 14 MeJ A responsive regulatory element

S

2.2 pCAMBIA1391-proNHX5-GUS B & F &R i& pCAMBIA1391-proNHX5-GUS, DH50¢ B &
HUEWHMEBERETE PCR "3 =¥ K /N K 1825 bp, 5 130 45 A —

WE 2-A, R THFFRAINHXS B H S 371 K 2-B), B TAEM P EREEA R Sal 1 F
WA A TR B3 T8 7 proN-  EcoR T BEYIA A, 35 4 820 4 kL B4 i V) )5 F Tk
HX5 #8935 84k pCAMBIA1391 43 51 H WA — 4 K/NR 12 454 bp B B B &35 1 W
NEB 9 Sal T #1 EcoR T WUV 5 % 3 . 22 1 V% YIJG B UK A — 40 R/NGr 30 2 10 641 bp (k%
PCR il 51 %L B U] 55 Gk 3% 159 1F 8% (9 = 41 5t ke J L 4 FIl— 2% 1 813 bp 5 proNHX5 JLF—%
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28 %

)7 51 257 i U0 36 25 R A5 & B0 A Ac-
NHX5 J3 3 T %3 72 B 3 pCAMBIA1391 7 {4

A

R L L L™

1 000 bp g
-

B - *% =

W& 2-C) o dl e Bk — 25 P 36 ik SiE 520
B 45 2R 55 Rt I P 9 — 2K

EcoRI

Sal 1

15 000 bp

10 000 bp\

7 500 bp - "H
- ’ .

3000 bp —e
.

1500 bp —

* 59

A:pCAMBIA1391-proNHX5-GUS ik A #5 & K] Map of construction of pCAMBIA1391-proNHX5-GUS expression vec-
tor; B: pCAMBIA1391-proNHX5-GUS £ ik # A& PCR 4487 PCR analysis of pPCAMBIA1391-proNHX5-GUS vector; M. DNA marker

D2000; +. proNHX5 J& 3 F ¥ %1

pression vector transformed into E. coli DH5a; —. [ £ Xt 8

AtNHX5 promoter sequence; 1~5. AL K AT # W PCR 4 PCR product of fusion ex-
Negative control; C: pPCAMBIA1391-proNHX5-GUS & ik #§ {4 i U] % &

Identification of promoter analysis vector pPCAMBIA1391-proNHX5-GUS by digestion; M. DNA marker D15000;S1. EcoRI #ifi§4]  Sin-

gle-digestion products by EcoRI;S2. Sall Fll EcoR1 Xifi 1]

AtNHX5 promoter sequence

Double-digestion products by EcoRI and Sal I ; +. proNHX5 3 3+ 5 51

2 AINHX5 BE FHEHE
Fig.2 Vector construction of AtNHX5 promoter

2.3 WETHEEEERNRKS

¥ OE B A 4L RR R §% Ak R KT
GV3101,7E& A Rif fl Kan $14: £ 19 YEP [#{k
Br IR 3k bk , PRI A Ll RV PCR i i
RERE Y 44 Hh 5 proNHX5 J3 3l ¥ 3 B )5 51 K /b —
EVQEOI i S I I N S - R N U R SR S

2000 bp = B Aadadod ool ol
1000 bp weu

M. DNA marker D2000; -+ BH 4 % g
8. B AL A KT B B PCR =% PCR product of expression
vector transformed into E. coli DH5a; —. B X i

Positive control; 1~

Negative
control
B3 RIFHFEB PCREE

Fig.3 PCR detection of agrobacterium tumefaciens

(I 3) o ARAS B4 B ARAT T 38 i A8 7 3R g ik e
PR IT Col-0. #4153 2y To fRFh T 2 1 % J5 #% Fh
T &AW R M MS B gr b gt 170 e, BA $t
PE AR bR 28 PCR AR BH A A 50 BR W3R B 5
AR RS T3 ARAl 5 5 FE I RR 2 (181 1)

M+ 1 2 3 4 5 6 7 —

ZOOObp ——
1000 bp e

M. DNA marker D2000; +. FH 4 5 7 % 18
trol; 1~7. % BN M Bk  Transgenic fusion Arabidopsis; —. B
ARIXTIR S Wild type

B4 FHERBBTEEKMN PCR
Fig.4 PCR analysis of transgenic Arabidopsis

Positive con-
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2.4 AINHX5 BRhFEMEFHPHRIESH

Shy G I s R ) 2 2R 3 SR R 2, A i) 3k B R
HEEBAAEK1d.2d.3d.6d.9d. 12 d iRk
LI OT A i M AL AR AR K 45 d MR 2K
M- AEFTR SEHE AT GUS b2 @, K
W1, 3 AN ST 1Y 4G % 5L R bR R A AR B 3Rk
i, R BN, HANHXS 3 H 153 )55 6

Y =t

B
D
g |

) GUS ik FEM RN R F LB — 1A
HAT AR (& 5 R 6), B A& 1 dF 3 dAILhE
H, GUS W& PEAE T i FR IRl e )z Rk, mi A
Bz FRAR ok DL 2638 (& 5-A — & 5-C), Bfi& 4
WK, T RZE R GUS )z ik, H i
ZEPME RGN GUS Rkl &, B b (L
JR A ] GUS ik, 4K 6 d.9 d 112 d %

‘rf"

A~F. 4K 1d.2d.3d.6d.9d.12 dBIFEILKME  Arabidopsis seedlings of 1 d 2 d,3 d,6 d,9d,12d
5 HEEMEFTYE GUSRE
Fig.5 GUS staining of transformed Arabidopsis seedlings

I

A.ZE Stem;B. M Leaf;C. 53  Silique; D, fE/F 5 53¢ Inflorescences and sulique; E. 6 Flower
E6 HERFRBEKRANRIBL GUS HLEL S

Fig. 6 Promoter-GUS assay of transgenic Arabidopsis in different parts
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S 28 %

FE DR R AR vt A SR 0 DA I ) A 55 GUS
FE(E 5-D— K 5-F) . BUAM KR 25 A B
) GUS ik (E 6-A F1lE 6-D) . 78 BT B,
AR B GUS [ R34 1A 2R J= 3 A
M) GUS ik (E 6-B), FEAEH Ak AEH: 1
RN AE IR 00 B R R I B GUS B B8 3R 58, R
4 DX B Bl 55 2 3 T AR A6 7 0o 46 8 K I GUS
FIEE 6-D), FERMBR I, GUS FEHKK
SN LS JE T A, R0 &)y OR 9% 3 i h A
SRR, B A R IER T R IER JR I F
GUS %3k (K 6-C MK 6-D), s i3,
AR RS GUS ik, 5 3 10 o i 5t
A, GUS ik (K 6-C),
3

FH ) H PR 6 36 45 o A 2 234 DNA KP4
P e RO PR i SR e S R TR B R
PE R R 5 R Ak e g Oy b B SRR P
TR RERAFEN ., ST R T A5 EE D 1 f
#) DNA JF 81, A AP 5 K% 5 7 ) fl RNA R
G WSRO R B S OKOF 1 R 3R R R 4 ) R
O TR B X A AR 2 A8 e SR K OE R it
o B AR AR ook, 2 5% T
e LR R 3k T 8 5 A Kk B R HE BT 4h B 1 B
17151 RN <oy = ) B S BTN = ) e Rl P B I
TATA-box fl CAAT-box JCfF, & 3h 7 1 F;
PSR ACNHXS He DI b B HE B
Fe 90 o b, R Bz F 50 h B 24> TATA-box il
CAAT-box ¥t Ja s F o 14, vd W1 H 2 A5 B A g
Bl F R

BT T B R A A% 0 3 F e
AT A2 55 3 R Ty 6 AH OC 14 98 1 OT PR 545 A
Mo PR AR AE I B R Y S B 50 L A AR
R 22—y A FH ek, 2R 40 08 550 s b 43
MBS SE 7 i NHX4 3 g sh 7 & 3, 7608 8h 7%
FINEA 25 R GBS AT RDE R
NEAH G TCAE . AR 22 55 vE B R A . HgNH X1
BEHEZS a2 5EEY e Y ER
P KOG R & e f . ARWF A A B0 225 L 7
ANHX5 SEH G 8 F 17 508 & B2 A6 1 oo
TERIE R B E FAHSC TR, S Ah iR R
HAPFGR W IO (6 2), XULE R HREAr-
NHX5 3 H 3635 7 Rk 52 21 396 58 W38 L% & Kok
GRS, AR RN, AINHXS BN E

BN Nat K" /H" R a3z 4, 76 I ) 56 iy
3K Sy GE R0 B OE 3R AR b B AR
FREe2ees) RIS SR B9 8 ELRE O I )
BERSHEKENMRHEKRSEFYY XA S )G
Bl P43 AT 45 S R T TR D e A — 2t FiR
F AtNHX5 AR AT BETE G L | 434 41 2136 38 R A
iR R4 R VR TR A B & B0 (B A T — 2505
FIHARAT T A0 S 05 e AL 30U R o L X 3R 45 1Y 2
HRR R IEAT GUS H YUk 2# Y 4, & B proN-
HX5 IE # J3 31 GUS 3 [’ 3% 35, 36 v B /Y
proNHX5 #3| BA B 31 7% P, Bassil Z07H
B¢ 5L I 2 B PCR (RT-qPCR) 43 7 £ B, At
NHX5 #l AtNHX6 FEREMBE T A K EE N4
M BAR Z HA N B R s BRI A3 2R
ERENT RARIE, HARAF AL RELER A
fRIEXT AINHX6 5K 5 3+ #4770 Hr s A5 2
FEAUEE R A5 38 6 4l B OR R AR K
(B A FE R GUS 4 % B, proNHX5 R AY I B i
3l GUS FEPH KA, i HAf GUS 764 [F] A4 4 B i)
YIS DTN RIB RIS . EYHH,
T RZEd B LS 1 KIF A GUS ik,
P L IE R A 2] GUS ik, B84 K35
556 R, AR AT BB A TF R R I B GUS £ ik
(W5, K 6d.9d. 12 d g &, 2%
T sty o3 A MUV B 1) GUS K3k, HTES 6 K
i B IR K BEE MR AR K, Bk rp GUS
& 3K X SR iR R % 9T A /N RS L )RR B AR
I AG I 2 55 B GUS sk, AT 1f i 3h 74 0
W&k 7E proNHX5 54 H N A 70 A 21 41355
W TCRAEAE X IE 4P 5 GUS 78 25 T i 43 4 4
U5 FE IR A — B, Xt G R AR P B GUS Kk
AR AT R S5 A AR AU 6. BARTEAR AR AN
AR PR K3 GUS £k HAME R R, 5
ANHXS5 & B2 8] I8 5 2 68 TC A% 1 4 IS S 1) %% iz
B — A5 ACNHX6 1 )3 8 T 46 AR 42 R i)
FRFIE A IR 3 GUS B3k %) i ] g 5
Z proNHX5 3K 3 GUS FRiAER P —bp4 4
SURANI B R A . AE R L 25T B B
) GUS ik . MifEd GUS BkpEH LR AT A
A AR AR T0 S A TP R A DU B GUS 3k, &
BRAAE S BA B GUS Fik, Ju H M8
Sk AEAE FAE IR A1 80, ¥ GUS b
REAEK KT RIF IR 2 7, A R
JERE T UG I SR Al IR B S S T i 1 B 3 v B
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B GUS ik BUAE RN A 55 Rk . A GUS
PR R M ENERK SR D, proN-
HX5 K3 GUS Rk B A B 0 = 4 5k,
R HEANHXS K AE LR I ot B A A [\ Y
FkkER, T ANNHXS TERBEIFERKRET &
A B kA5 A AR
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Molecular Cloning and Tissue Localization Analysis of
AtNHXS5 Gene Promoter from Arabidopsis thaliana

LI Jingwen, HOU Yiqing,CHEN Jun and ZHU Tiandi

(Biotechnology Research Institute,Gansu Academy of Agricultural Sciences,Lanzhou 730070, China)

Abstract The endosomal AtNHX5 is one of the genes encoding Na® , K™ /H™' antiporter in Arabi-
dopsis thaliana. In order to test the function of proNHX5 and the tissue expression pattern of endoso-
mal AtNHX5 gene,the sequence of proNHX5 from Arabidopsis thaliana Col-0,a 1 807 bp upstream
of reading frame (ORF),was amplified by PCR. The analysis showed that proNHX5 had the general
characteristics of typical promoter,which not only contained TATA-box and CAAT-box core compo-
nents, but also contained control elements for light response, hormone response,adversity-induced re-
sponse,and meristem expression. The fusion expression vector of proNHX5 and GUS gene was con-
structed and introduced into the Arabidopsis thaliana (ecotype Columbia 0) using the floral dip meth-
od. The expression pattern was monitored using GUS histochemical staining. As results. GUS staining
was preferentially observed in cotyledons,hypocotyls and flowers of transgenic seedlings carrying the
AtNHXY5 promoter. In true leaves and roots, GUS activity was only partially detected for the AtNHX5
promoter. Whereas in the immature siliques, GUS staining was restricted to the silique tip and base.
Collectively, these results suggested that fusion expression vector of AtNHX5 gene promoter and GUS
was successfully constructed and it drived the expression of GUS gene successfully,and AtNHX5 gene
predominantly expressed in these parts,and the expression had space-time specificity.

Key words ArNHX5 gene; Promoter; Cloning; GUS; Expression analysis
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