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Transformation of Lettuce with FMDYV Epitopes
Fused Gene Mediated by Agrobacterium
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Abstract: Plant-derived vaccine is becoming one focus of plant gene engineering, which has advantages
such as easy production, low cost,convenient and safe use. In this experiment, the fused gene 0,,- O,,-
A, containing both type O and A FMDV epitopes was introduced into lettuce mediated by agrobacterium,
The hygromycin-resistant lettuce calli were obtained by screening on the medium containing antibiotic.
Fifty six hygromycin-resistant lettuce seedlings were regenerated. The results of PCR and PCR-Southern
blotting indicated that the fusion gene were successfully integrated into the genomes some of transformed
lettuce plants. Expression of 0, - 0,,-A, gene in transformed lettuce plants was proved by RT-PCR
analyses.
Key words: Foot-and-mouth disease ; Epitopes; Genetic transformation; Lettuce( Lactuca sativa var. ca-

patata L . ) ; Gene expression

TEEX HYNEARFTENRYERE 1A
ARG T ZFERNZEY . BESFEDFNE
&, AR SOR AU S e B2 0L 49 DR A JE I3 40 38
¥, HELE R BEREEBELNELAR
&t B, AN REMEY RS YRR E
K EFESBECRA R ER B, W HERE
RHYE O REGRAEE=RH L RERK. &K
& HRFE . SUFELERAY,

[ B & ( foot-and-mouth disease, FMD) j& — fif
M O BERER 2 (FMDV) 5 &2 1 R B RSB 8 H 3hdy
SRR A BB RE LR, B E

WeES H #9:2006-03-17, 4 [@) H # .2006-06-12
LT E ARREAPHIH W 3 (JY-03-B-3020) ,

EER(OIE) 5 A Kt g™, HAS RRIEE
B, BREMATER, AATHFRTEANEZ
Tk

H3£( Lactuca sativa var. capatata L . )TEHEH
S KR, E TS, B s s BR R
EEFRMERE, TAR, BAERRPH L&, B4
DEF BRI, B —F MR R R YR
WHREAHEY . ZHRERAS TERMERENZ
BREEHT OB R EEREGER 0,- 0,
Ay -HBcAg RIFEALBSY , 3K18 T ¥ IR H A M bk, 3
5@021-014-A21-H304g§51‘£7fﬁ¥k‘“1“ REBEREEX

YER RN XBNFI(1962 - ) 20, I REIA, Bt , BIsR, NS HIYEE TR T EHF, BTS00 TR AEN AL YR (E-mail

xldeng207@ 126. com) ,
* EIRAEH (E-mail; gche@ whu. edu. ¢n) ,


http://www.cqvip.com

®5H

SR/NFISE: OB TURBOE B A LA R BT ST 477

HOLBEAT TR,
1 #SE5AE

1.1 ##

HEYI AR 3 E A A A 3R ( Lactuca sativa var.
capatataL. ) Fh T BB & TRHAR T2 A4 7= (5
LT o

AT B 4k A AT B EHAL05 (& OB pCAM-
BIA1301-0s,- Oy-Ay ) H LIRS 4 A B 3 S B B
B,

JERE pCAMBIAI301-0,,- 0,,-Ay, HIZEH TLFE 1,

LB— Pu| 0-0-4.  |NOSF—RB
B1 BMAER 0y 0,-4,-HBcAg EHREH &S
Fig. 1 Plant expression vector of fused

gene 0, - 0,,-A,,-HBcAg
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Table 1 Composition of media for lettuce tissue culture

R Media B4 Components
FESRG(ER)ERE M, =MS+6-BA 1.5 mg/L +
Callus induction IAA 0.2 mg/L
HIEH SM, =MS +6-BA 1.5 mg/L +
Co-culture IAA 0.2 mg/L + AS 40 mmol/L
i i 38 SM; =MS+6-BA 1.5 mg/L +1AA 0.2 mg/L +
Screening Hyg 20 mg/L + Carbenicillin 300 mg/L
Sk HERE SM, =MS + Hyg 10 mg/L +
Regeneration Carbenicillin 100 mg/L
e e SM, =1/2 MS
Rooting
1.2 Fk

1.2.1 ¥ ZEMIESF

BESER R 75% WEHEEREHE30 s, TH
JKPP¥E 1 R A 15% B R EERERIE 3 20 min;
BAKrp¥E4 ~6 K, BK 1 ~2 min; ¥ IH L HFTF
ERESE 2 ~3 BREANKEEFRPHITHRE
R 3 ~5d WEES FHMT IR, FHR%
SRAHZAR 0.3 om’ ; FEHYIBE 3 ~5 mm, #FHF
SM, FiEFAGHA, AHHAAKEERBIFK
SM, g FE, A 10 ~12 d AR —K. EHFFHF
FIBEE 15 ~20C , 3638 2 000 Ix, Y688 16 h/d,
1.2.2 WE@RTEIRXBAEE

MR EBRBURIT BT A & 20 mL LB %

335 (& Kan 50 pL /mL) (9= fafE, F 28,
200 r/mindfE F1F FE FE 0Dy, 4 1. 0;4000 r/min B L
5 min PEERA, I 172 MS BiAASEIER BN 2 K, ER
F 172 MS Wikt 2k, ODg, 0.5 ~0.8, BN R R
1.2.3 ¥ MikfFEHNBERTRELFERH
nik

e A KIE R A G AR RS T I
BB ERHEHB LB PRNH S ~ 10 min, BE
ER=AE, EHR T EMB B, 25 B
kL AXE B AR E R MR R B E SM,
B e 28 CEBE AT IIESR2~3 d; A SM, i#
FITEERESE, 14 d JFREART /Y SM, R —IK; f¢
KR HS R A SM, T MBS, BT
YA H S SR 3 SM, A R, X
FKH 1 ~2 cm BB A SM; PRFTERES,

LA (5] 33 y B B AR (R R e st ) {4 °F B
BRI R (KIS GUS H kAW, #F 15 BEAX 7 31
B BB LRE) WA RRIGIALEIL RS
1.2.4 435 DNA BRI

BT P M B F R S5 AL M BR 9 0 1, A CTAB
B:CHRBUE AR 4 DNA,

1.2.5 H{LAERE RNA 9iRE

A4 SRR S RNA (1R HUS M8 TaKaRa 2%
Al AR &V HT,

1.2.6 #H{LEHKHEN

GUS HE/HW™ B R TR GARRH
Ut ML AR B9 B, A X-Glue JE 4 8 sh ™™ o,
37TCRBER,75% K ZRER 1 IR K BERL 6
2 ~3 YK, K 20 min, FEHE T WE, ML R B N4
SRR =

PCR ¥ 3 30 : AR 18 Bb -5 2 A 3R IF 53151
¥y, Y1+ BE 44 800 bp B B M9 B

5’ #814:5° -GGCGATTTGCAGGTGTTGGC-3” ;
3’ #3|4).5’ -CGGGAATCTCAATGTTAGAA GC-3’

PCR R k4 5:94°C 5 min;94°C 45 5;52%C
45 5;72°C 1 min;35 MFE¥F;72°C 5 min,

PCR =4 Southern 443% . § PCR =¥y 475
BE) 7% 3% 7 ¥ 4K B Bio-Rad 2\ & #9 Dig High
Prime DNA Labeling and Dection Starter Kitl i3] &
LB AE

RT-PCR #:3l): Fi Dnase I #4:38 1.2.5 K181
RNA # 5, #1735 %% 5% G B ¢DNA 3347 PCR ¥~
¥, WEERG M cDNA B FHY ¥ RAER.
RN #&451.2.5 B9 PC P ¥R MARE,
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A. Induced browning callus; B. New callus regenerated from
transformants

B2 S KHOERAEAER

Fig.2 Lettuce callusi on the medium containing hygromycin

B3 BIARE R P H S B £ R A
Fig3 Regenerated lettuce plants
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TERBCE , ELA S 4R THLRS AR B A7 R T (R
FAF 25 52 P b At AT A B e 1) A B g, (LTS
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Table 2 Effects of bacterium concentration and infection
time on transformation efficiency( 100% )

Y ] (min) PR HE (0D ) Bacterin concentration
Infection time 0.1 0.3 0.5 0.8 1.5
1 7.4 17.6 185 19.0 18.1
5 17.7 188 1904 201 18.0
10 175 187 193 19.5 184

20 17.4 185 189 18.4 181

FeAb B AL B IR IR S GUS SEE A4
A S R e (2 B 7 2T S UK (5 B
AERRN Y 196 P fH 4140, 38 S B PR, PR HE R
H19.4% o BULERHRI -6 GUS LR 414 ke
R R, thBUE €5 X 8 S  fL A b, 76 10 0 B
24 BRIUHERT PR, 16 PR P, FAIER S 66.7% .
2.4 HEALHITRA) PCR 43

ML R 43 51 $ IROKE P 411 B DNA £ g 5L
M2, LA & HE 8 YRR F 9 03| 4T PCR 474,
RTS8 LA EZ9 4 800 bp (35 M 45 , 15 BHEAT
(kL pCAMBIAI301-0y,- 0,,-A,, -HBeAg ) i) i —
B AT TR SATAC I B B = (1 4)

M I 2 3 4 5 & 7

M. Marker; L #3300 C R pCAMBIAIZ01-0y, -0, -A,, -HB-

edg) ;2. REALRIBK; 3 ~7. iRk

M. Marker; 1. Plasmid DNA a9 positive control; 2, Untransformed

plant; 3 - 7. Transgenic lettuce plants

B4 SEFRELRBRAY PCR ¥ 5347
Fig.4 PCR analysis of transgenic lettuce plants
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Hitr BR—BURAA, BT H A9RE R B g 4 B L
AR ZEBE AL, W tIESE T PCR il B 4
HETIYE. Jeacsi R s,


http://www.cqvip.com

BRI CESRE R E R A 2 R L BT 479

1. F#E pCAMBIA1301-0y, -0 -4y, -HBedg; 2, BitERTIE 3 ~7.
FEALRIBRIT 4 i) PCR =4

1. Positive control  Plasmid DNA pCAMBIAI301-0y;- 0y-A;-HB-
cdg); 2. Negative control; 3 —7. Transgenic lettuce

B 5 PCR ™##) Southern 3%
Fig.5 Result of PCR-Southern blotting

2.5 HEFREHK RT-PCR &3

BT #E—HEH 0,,-0,,-A,, -HBeAg FE [H 7E ¥
SEFEAE MR b A SRR IO, B 3 AR PR AR PRI
FEHEH 5 RNA |, A Dnasel ik DNA , FRi o5 5
FLRE AR eDNA 4 RT-PCR 2 31( [ 6) . 455 3 #k
ARRERE Y5 ) 540 bp A5 YZR4T, 15 Southern 2532
SR BB R B R E A SRR BT T
ik,

1 RSEALHIBE s 2 ~4. $E{EHE M. PCR marker
1. Non-transgenic lettuce; 2 —4. Transgenic lettuce; M. PCR marker

M6 $EEFEER RT-PCR R
Fig. 6 RT-PCR analysis of transgenic lettuce plants
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