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Agrobacteriunr mediated Transformation of Alfalfa by MsNHX1 Gene
and Molecular Detection for Transgenic Alfalfa
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HU Xiao-yan"3, YANG Qingchuanl*
(1.Institute of Animal Science, Chinese A cademy of Agricultural Sciences, Beijing 100094, China;
2. China A gricultural University, Beijing 100094, China; 3. College of Resources
and Environment, Northwest A& F University, Yangling, Shaanxi Province 712100, China)

Abstract: In order to obtain the materials with better performance of salt tolerance, the plant regeneration
system mediated by A grobacterium tumef aciens was established using the cotyledons as the explants from
the sterile 7-day old seedlings of Medicago sativa L. ¢v Zhongmu No. 1 and the genetic transformation of
MsNHX 1 gene was conducted. The vacuolar Na* /H" antiporter of Zhongmu No. 1 was coded by gene
MsNHX 1 and then transformed back into Zhongmu No. 1. PCR, RT-PCR, and Dot Blotting analysis were
used to verify the transgenetic plants and the results indicate that MsNH X1 gene had been inserted into
the genome of the transgenic plants and the extrinsic gene had been transcripted to mRNA.
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) , : CKi:
UM+ 2.4D 2mg/L+ KT 0.25 mg/L.
1 ; CKo: UM+
2.4D 2 mg/L+ KT 0.25 mg/ L+ 75 mg/ L Km+
1.1 500 mg/L Cef , c.
“ 1 7 (Medicago sativa 1.. cv. Zhongmu UM+ 2.4D
No. 1)7 : LBA 4404; 2 mg/ L+ KT 0.25 mg/L , 7d d
pBINHX, MsNHX1 >
ddH:20; ddH2 O+ Cef
1.2 (500 mg/ L) ; UM+ Cef(500 mg/ L); 20
Taq DNA Taq™ Hot Start DNA poly- ~ min, e.
merase BamH]1 EcoRl EcoRV Hind (UM+ 2,4 D 2mg/ L+ KT
I Psd TaKaRa DEPC  AMRESCO  0-25mg/ L+ 75 mg/L Km+ 500 mg/ L Cef), 20 d
,Tris RNase A Sigma , o, Cef 100 mg/ L f.
Promega ,ANTP  TaKaRa ’
(UM+ 2.4D 0.5 mg/ L+ KT
Promega 2mg/L+ 75 mg/LL Km+ 100 mg/L Cef), 25d
TaKaRa , 1 g. I~ 1.5em |
Roche 1/2M S+ 100 mg/L Cef ,
30 d ,
13 1.3.2  F4 A PCR 40 CTAB™
131 HENHL a - 80°C 1 DNA,  PCR
mL 40 mL YEB+ 1.3.3 FAAAAME) RT-PCR £ =
Rif 25 mg/L+ Str 50 mg/L+ Km 50 mg/ L RNA,
180 1/ min 28 °C Ao =~ RNase DNase I DNA, mRNA
0. 6, b. 7d R GUSF GUSR RT-PCR
, 8 min; (1
1
Table 1 Detection of specific fragments of regeneration plants
Length A mnealing
Name Upstream probe Dow nstream probe (bp)  temperature ( )
GUS GUSF: 5- GCAACTGGAC GUSR: 5- GA GCGTCGC 750 5
GUSS fragment AAGGCACT-3 AGAACATTACA 3
358 P35S 1:5- CTTA CGCAG P35% 2: 5- CCACCTTCCTTTT 30 o
35S promoter fragment CAGGTCTCATCA-3 CCACTATCTT-3
MsNHX 1 NHXF: 3- CCACCTAT(AT)AT(AT) NHXR: 3- CA C(AT) ACACC( CT)TC(AG) 250 5
MsNHX 1 gene fragment TT(CT)AATGC(AGC) GG( AG) TT 3 CC(CAG)AAGAC(AG)AG(AC) CT-3
MsNHX 1 Psy: 5- CACA ATCCCACTATCCTT Pgy: - CAATTCCA CAGTTTT 1700 60

Whole MsNH X1 gene CGCAAG 3

CGCGATCCA-3

1.3.4 HAHMHHEY Dot Blotting 470
1.3.4.1 H4HF T pBINHX ,

( S-CACAATCCCACTATCCTT CG-
CAAG-3, 5-CCAAAGTTATT-
GAAAGCACCAG-3) DNA ,

Roche “Dig High Prime DNA

Labeling and Detection Starter Kit [ ”

Sambrook 7

1.3.4.2 Dot Blotting #]
Roche “Dig High Prime DNA Labe

ling and Detection Starter Kit [ ”
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2 1B); CKi 100% ,
( 16
2.1 MsNHX1 .
7d , , (24),
, 2~ 3 cm ( 2B),
, 2 (20, (
( 1A); CK: : = 1: 1) (2D

, ( s ( 2E)

(A) (B)
1
Fig. 1 Callus induction under different treatments
1(A) 500 mg/ L Cef ;o 1(B) 500 mg/ L Cef ;o 1(C)

Cef
Fig. 1(A) Callus of cotyledon after theinoculation of A grobacerium and under the stress of 500 mg/ L Cef; Fig. 1(B) Cotyledon without i
oculation of A grobacer ium, but under the stress of 500 mg/ L Cef; Fig. 1( C) Callus of cotyledon neither through the inoculation of Agrobaceri-

um nor under the stress of Cef

(A) (B) (@)

(D) (E)
2

Fig.2 The tissue culture of transgenic alfalfa
2(A) i 2B) i 20 i 2(D) i 2(E)

Fig. 2(A) T he somatic embryo of transgenic alfalfa; Fig. 2(B) The callus with shoots; Fig. 2(C) T he transgenic plantlet with roots; Fig.
2(D) The transgenic plantlet in pot; Figure 2( E) T he transgenic plantlet in field
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2.2 PCR PCR ,
DNA , , 3
GUSF GUSR GUS : PCR ,
750 bp, P35S 1 P3552 355 \ Psy Pgy
530 bp DNA MsNHX1 PCR 3D),
( 3A B), 35S MsNHX1
NHXF NHXR GUS , 1.7 Kb,
MsNHX 1 11 ., 7 PCR \
PCR 3C). 4 .3

750 bp 500 bp

2000 bp
1500 bp

3

250 bp

PCR

Fig.3 PCR identification of regeneration plants

3(A) GUS  PCR
PCR

3(B) 358 PCR

- s+ M;:

DL2000; M5 :

3(C) MsNHX 1 PCR 3(D) MsNH X1

DG L4000

Fig. 3(A) PCR identification of GUS fragment; Fig. 3(B) PCR identification of 35Promoter fragment; Fig.3(C) PCR identification of
M sNHX 1gene fragment; Fig. 3(D) PCR identification of whole M sNHX 1 gene

— : Negative control; + : Positive control (plasmid pBINHX); M;: DL2000 marker; M ,: DGL4000 marker

2.3 RTPCR
RNA cDNA
RNA RNase
DNase [ , DNA, 4
(A) 285 RNA 18S RNA ,
, RNA
RNA cDNA , I
GUS , 4(B)
2 , 1
GUS
, mRNA
2.4 Dot Blotting
(DIG) 692 bp PCR

DNA Dot Blotting (

5) , Al pBINHX A3 B4
C2 C5 D4 , BI
DNA Dot Blotting
MsNHX1
3
Gallego

B

, 18
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8% [10] , « l ”
Cuadrado — , UM+ 2,4D 2 mg/ L+ KT 0.
[“]; Iantcheva 25 mg/ L )
R108 : 1 mol/ L e
48 T2h , , PCR
72 h . 554, : :
70% " PCR PCR
) s ) ’
’ ’ [15]
PCR s GUS
35S PCR s
) Gus 35S
750 bp
MsNHXT, ,
R MsNHX 1
() ® MsNHX1 PCR ,
B4 BEHEKN RT-PCREE DNA Dot
Fig.4 RT-PCR identification of regeneration plants Blotting , PCR
P 4CA) KIH 1 0 WK AL bR o SR U B RNA, 3KGE 2~4 , ,
MEE A MR P B ECA 8 RNA; B 4(B) B4 M4k #9 RT-PCR % 5E , 3% MsNHX 1 « 1
1 N PR LRI PR A PCR 4558, 3Gl 2 O oK # Ak A bk B 0t R, »
M 4+ F fik b5 (DL2000) ’ ,
Fig. 4(A) Lane 1: total RNA of untransformed plants; Lane DNA ’ ’
2-4: total RNA of regeneration plants; Fig. 4(B) RT-PCR identifica-
tion of regeneration plants. Lane 1: PCR analysis result showed the ,
presence of the expected 1. 7 Kb fragment of transgenic alfalfa; Line RT- PCR RT-PCR

2: negative control (untransformed alfalfa); M: DL2000 marker

A B C D

5 ETEH{LHE A DNA Dot Blotting & £

Fig. 5 DNA dot blotting of transgenic alfalfa
Al,JfiR pBINHX; B, dE 8 LRI Bk ( CK) 5 JE 4% 9 5% 1L b Bk
Al, -plasmid pBINHX; Bl, non-transformed plants (CK) ; oth-

ers are putative transformed plants

PCR DNA Dot Blotting

4
[19 1 ”7
[13 1 »
4 ,
GUS, 35S , MsNHX1 PCR
, 18 ;
8 RT-PCR ) 2
18 DNA Dot Blot

) 5 B
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