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Construction of pXB94 vector of Arabidopsis thaliana
NHX4 gene and identification of transgenic plants

WANG Tong, FAN Tingting, CAO Junxuan
(School of Food and Biological Engineering, Hefei University of Technology, Hefei 230601, China)

Abstract ; Soil salinization is a crucial factor restricting crop yields. To alleviate the inhibitory effect of
high-salt environments on crop growth and development, clarifying the gene regulatory mechanisms in
response to salt stress is of great significance for agricultural production. Given that the vacuolar
membrane transporter NHX4 can enhance plant salt tolerance by storing Na™, and the transcription
factor MYBX may positively regulate the expression of NHX4 at the molecular level, this study aims
to further verify the regulatory relationship between MYBX and NHX4. The laboratory constructed
an overexpression vector of the NHX4 and introduced the recombinant plasmid into Agrobacterium u-
sing electroporation. Subsequently, Agrobacterium containing the recombinant plasmid was used to
infect the Arabidopsis thaliana mutant myba-1 via the floral dip method. Positive plants were ob-
tained through resistance screening, and homozygous transgenic plants myba-1/35S: NHX4 were fur-
ther screened out by polymerase chain reaction(PCR) identification, providing experimental materials
for subsequent verification of the relationship between MYBX and NHX4. This study establishes a
foundation for further clarifying the molecular interaction mechanism between MYBX and NHX4.
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1.1.2  £FXA

F2E ) & R BB A - Trizol (RNA 2 BURK
#F . PrimeSTAR [ (F {5 E DNA B4 8 | ik
FIR5F] & RevertAid First Strand cDNA Synthe-
sis Kit, 7 #2 Bt 71 & Plasmid Mini Kit50-
preps, OMEGA B JIg % 12 9] i i 57 & Cyele-
PureKit (At mt 2 i 6 £ W RHE A BR A 7D s DNA-
supermix DNA 5 A #F (A= TR | R % 42 iR 9
Il Kpn I (NEB # R3142V) . Xho | (NEB #
RO146V) . T4 % i (NEB # M0202S) ; & i 5|
Y1 (Oligo BAFET) B A TA Y TR CRIE B
ABRAF]

1.2 A&
1.2.1 MHIFLB G AR

M4 °Cykda Bt MS(Murashige and Sk-
oogmedium) }5 3R 3, DA 150 mL B33 R4, R
B O0.65 g MS 3 373%,2. 25 g pef, 1. 8 g FJIg
¥ro A 150 mL KB 7K, pH{EZE 5. 8; 5%
MK 20 min (121 °C, 101 kPa) 53443 515
B3 LA feft Lo 1 o 5 T JHE 3 1 7K 43 (o o B
UFRE 7R3 5 0k s T 0. 1% Gk R Fl 1 vk
13k, R B A 258 Tk b ok 3 3, 76 S8 4K K Fh
Tl TS5 SRR b 4 °C KR ARfE
2 d Ja BRI FRA b B E RS 14 d,
1.2.2 #HI RNA 6932 R B B 4 F

e ORI T 5 S T AR i E T
180 °C HtF 1 3~6 h, PR T —20 C vkiEH
AT FNEE TCK CEERERT 1 d BT VKA 15
%o BT RNA WG 15 YR, S50 6 b Al OR e A
HH 750 CFEHATIN T . KT TE 1 B T B0
HIAR RS O A5 TR 1 mL Trizol k%%
WHES . BB W R L1533 5% 57 %2 1.5 mL 1Y EP
Bk EiE 5 min, 4 °C.12 000 r/min &[>
10 min; HC EIGWEEH 2819 1.5 mL 1) EP &
LA 200 pL S, B 15 s I R E
5 min, 12 000 r/min &.0» 5 min; B Fi§ Z2HH
1.5 mL EP &, B2 i A 500 pL SENEE. 758
EGIRAE VK E#E 15 min, 12 000 r/min 2505
15 min J5 7 L3, FRRZEEINA 1 mL 75% 1 &
iz, 4 °C .8 000 r/min B§.Lr 5 min; 3 b1 5153
ITTTE B A R O RNA,

TR 38 XU Hh RS TS 0 4 R S A 50
DEPC 7K, & F 65 C /KB HINEL 10 min, &
BRRWATHOIE ST . DU 4R B RNA i
TR R Al B S R RNA R (R o
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WEAREF—2, f#i ] Thermo Scientific /A 7] #2
) RevertAid First Strand ¢DNA Synthesis
Kit Jiz %% 5% 7] & 8 38 IO RNA ¥ &
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1.2.3 DNA #9323

R I A . 3T 1.5 mL EP &
oA B B TR E R R S 15 S HEAT I R R
A 400 pL SDS DNA $2 Ui . 2 0> 10 min
(12 000 r/min,4 ‘C),HL 200 pL. B3 F 75—
1.5 mL EP 1, BEIA 200 pL 5 RE B0
10 min(12 000 r/min.4 ‘C) . 3¢ EiFEHIA 800 pl
5% B, B0 5 min(12 000 r/min) . G5
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A A v ) B A P Pl DD 46 A

S
5'-CGGGGTACCCTAGTTCTATTGCCCTGTACA-3';
Ty,
5'-CGGGGTACCTTCCAAATCTCAGCTTTAAGAGT-3',

PLBF A RUBARG ST (W) ) cDNA AR 1T
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PRI AT . OB I WL A iE A DHSa
AN b ARAR PR PR R R S AT I . A
Fb X B 5 A T i 4 O B R LS 2 T
LIPS 1
1.2.5  KIAF i eh 4L

80 “C ukAf Hh W KA TR B2 285 Tl
UK BT BARER AR . WO S pL BRI
BRHEEZED, BEWAITIRY. # &
30 min, JBUEAE 42 CKE G 60 s 5 Pl
T UK VR 2 min, BUH JEANA 700 p L Jodi
PR LB e bk, 7 37 CHER BERESE 2 hy &
OEBRFRST LI AR IR ST SR A 1
MW EE R POk B ARG IR AL b P AR B & AR 37 “CHs
FRRE IR 12 ho R A0 B8 v B T T Pk At
WEE RPUPER A IR A 78 37 °C IR BR3¢
12 h J5#F47 PCR %7 . 4 FHPE v EA 70 Y B

245 B P 5 L X IE 1 5 A 4L 50RO
FFH
1.2.6 RHHEGHA

I FHICK Sl B e B p i 3 0 il A
HiToK 7R K . Wi A A VK& Th 3 TR
1 N —80 °C Ay AR IR VKA B HE AR AT TR 2
BB 1 pL BRI BIRATF Rz &,
FIIRA) G AR B AR . o L 3% SO0 5T
R AT AL 2 U4 700 p L TPk A 57 5k
B TR AT S JG 28R h 28 1. 5 mL
EP & iCETE 28 CHER L3557 4~6 h, B0
FRE S IS WS W AR A TIR 2 B S i A 7
PO R AR KGR EARE FR ELT
28 °C 1EIREEFRAA PRI B R SR 48 h,
1.2.7 #ARMHIe9HER

PRHTIE AT T A AAT B 45 3 13 5 5% 1 TR
B 2 mL #4254 100 mL f LB HpF 28 °C {HIRFE
Rk OD & 1. 2~1. 6, R 580 % Fig, H
{2 YL 2% Witk A B AR DUUE » S 24 AE 4 mL R
AL pLR G MR SilwetL-77, 55 K7 2AZ Y
(40 e ST AR 1) SR e F T B 2 . B N R T AE
(N2 LS o B A8 B oo AR AR
H1 30 s 24, SRIGHUH . A FRZE R K B B e
T R EE AL A, B4R 12 h, 1 )5 FRIR
TR Y
1.2.8 #AHTaM ik

WA IR AR Y G FEAR TS I R 7. B F 37 °C
G SRR AT TR AP, Bl S 4 °C KA AT
B, FLHISA 20 mg/mL &R M 1/2 MS [#
PREEFREE T T s 5 A SCI R T T i 15 57 07
Perp RS R i — 3 TS TR
B 1Y R 34 &) M RCZE AR B R 2 b B 0T
4 CUKFEFRAL 2 d, U 5 & FIE IR SR v B 7
12 d, Gk th 98 R e 4 MR &R & ik HAC BE AR
KRR RAEAT L 35 Ab 2R, P 56 BT 2 LA S 1
T R FREREE , JO B 4 B i - i S R R
ff R 25, 14 d J5 R B 32 UL DNA J5 i#47
PCR %42,

2 BRE5SH
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ARSI LIC TR PSR A RNA S 8% 55t 19
cDNA Syt i i PCR §717 . 3 2 NHX4 13
1B 5P A 1659 bp —E WA 1
JIR o DRI ) T B s o5 A [l e 1790 46 [l WAz 19
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X SO B9 N H X4 B[R R BEH pXBI4GEP Ji
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2.3 KW EHRUEMEER PCR £E
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Je » BRI R v 7 A TR 9 R B i o it
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1 000 bp
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Fe O R B ARAT T 5 A % DR i 4
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W T4 ok I HL AR e A aE A GV3101
AT PRS2 AR A0 L T BB A A H UL A R R
R EREEFRIE LT 28 °C B4R 5 3%
2 d J » PRICHL 5 TR 75 1 A R T VR G 7
TR SR, PRI TS PCR %@ 25 R an &l 4 pr
A4 L PKEE 1~ KGE 12 R % A AT
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7 R INIEAR— K, Ul W AR E 4 i Akt
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(9 B P RS Hh EA T B A R
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DAy AL O 2 Y ) B R S T Y
myba-1/35S: NHXA 53 FUBRL, 845519
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DNA 7% 5 . 455 6 Fix.

Marker 1 2 3 4 5
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— AR BB myba-1/35S: NHX4 i3
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T1 AR AR SRRSO T J5 A T U 43 B L
i T2 AR IR, T 45 R an &l 7 pros. MK 7
AL Y, JL0 5 BHPE R 32 AL, BIME T 11 A3
FEAPUE B L 3 = 11 LMl 328 T 4 i T 45 28] 1)
PRPER 2 5256 Ir @5 myba-1/35S: NHX4 % JL
Uiz 4 R B e w8 1S 0 e =
myba-1/35S: NHX4 ff) T3 R4l Ak .

myba-1/35S:NHX4

WT]

7 myba-1/35S:NHX4 BERERINIES B

3 3 i

B 5t S5 118 S W 3 s R 1) 7 SR A
N TRy T TPNG =S ) FlEN e I NI e wb LG A
AR AT IR o R DA R H S R A vk
e 2 FEE A K BT, R
PRAEYI K2 06 1 18 FEUR A A ) » 10 ) 2 R T
FREOAR K B 5RO 1 B2 & 3 R R 3
Bifk H U RA R L RABR SR Y
T SR AL o AR DRAG 2 s e e R AR 4 B U DAY
XA BRI . TR I PR i) ik 52 5 5%
PR (R I, B8 ST E I MY B %% 55 5 7 i 1o
AR L FEROK i H W SRS . MYB 2%
ORI BRI S S E S Y, %
FRTMIBFGE 4 B 5 5 N7 MYBX i 7 8 ik £
S IR H AT LAITE [ 4 NHX4 JE Bk,
HRE Y LE = ER PR EE T 52, IR A e 7 2 R
i PR AE R Yk il N AR (A e, i e 15 3] 5 L [
THMR myba-1/35S: NHX4, )T H #F 38 MYBX-
NHX4 A5 58 i L Ay dr b s 2 e it 7o R

B RIS FEAEH R ER 7 Pl AR X T e s Dy fiE
HH NHX4 P R R DTS R 23 0 55 7 i
TRAFDFT i AR AL A BRI, .
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