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Construction of Inducible Plant Expression Vector
of HRAP Gene and Transform Tobacco
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Abstract: In the co-evolution with pathogens, plants have evolved complex integrated defense mecha-

nisms against pathogens, Systemic acquired resistance is an important component of plant disease re-

sistance mechanisms. HRAP is a elicitor which cloned from sweet pepper. It could trig plant SAR ef-

ficiently. SARS. 2b was cloned gene was at downstream of tobacco SAR transduction pathway . The
promoter of SARS8. 2b, which could inducible by SA and pathogens. The SARS. 26P was constructed to
pUCI8-HRAP,then replaced the 35S promoter and GUS by SARS. 2bP-HRAP. The inducible plant

expression vector was named for p2300-SARS8. 26P-HRAP. The recombine vector was transferred into

Gv3101. The tobacco was transformed by leaf-disc method. Transgenic plants were identified by PCR.

All of this will make the foundation of plant anti-diseases.
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persensitive response-assisting protein) 3 [ 7£
Wy B K, TT LB RS 9 T A 4 R L
BHYRERE GBI, NT5IRREHKE
Ptk BRAG X 2 FOR IR B I AT RS B
J3 7 FI A HRAP 2 B AE 7 5 B A7) R 304 4 40 F
A TR, R BEEERGRBHHRL.

SARS. 20 N B M EHE R K KB ER T
BRPTFHmMER., AREA.-EHRHFE-
728 ) —927 K 1 —197 B —351 X 77 7£ % 1 i &
WEAKGRES IR T, HAE SARS. 26
HEMEL EKHRLEE 12 h ELHFBTE, 36
h E R RS,

AXKE T PCR W% ERENE EHE K
HHAAS, 5 SARS. 20 BEE RS TH+7 2 —
1191 K& B 51, Fi A M 97 3% 38 8 4k pBI21,
pCambia2300, ¥ HRAP ¥ H & SARS. 2b %K
BHFEIT . ROHWERNEFHRERHGK
p2300-SAR8. 26P-HRAP , i@ 1f M & 2 5 L 5,
BAHEEZ PCREGWM, ML RBEEFEEE
B, Hit— S RIEHHEEFNABAREET &
Bl o

1 #E5F &

1.1 # #

7 ke R 4K pGM-T easy, DNA marker 1 B
4t 5 TianGen 2 #], # 4 £ & 8 & pBI21,
pCambia2300, X B #F B ( Escherichia coli) DH5a.
REBRITE GV3101 ALK E R, pBll2l-
HRAP fdbt E KR¥EMEFHT X,

1.2 BaEARNE.ERELRA

Taq DNA R4 85 508 b BE B R0 &
DNA Marker B B3t 5 R g af R BHEE A F 1)
g5 Pstl1 . Hind Wl .Xbal.EcoR I .BamH I.Sacl.
T, DNA ligase . g § KiEEEYH AR LA Kt
B8 E e O A i, 51 B A s
B e TBAFAER.

1.3 /&

1.3.1 ME X DNA sh3 i iEid SDS WA
B epEBUE DNA, 2% L7 P &
HAT .

1.3.2 SAR8.26 B3 F# % 11 Gene-
bank d % # HRAP % [ 55 (af168415) , F|
#it PCR L F#51% HRAP-1 1l HRAP-2,#
S8 LT 351 A BamH 1 Sacl B§ 4] {1

= 9=2 71} i

HRAP-1:5" GGA TCC ATG AAA ATG
AAG AAC CTC TC 3’

HRAP-2.5 GAG CTC TTA AAA TAG
TTG ACC AAG GGT 3’

#4% Genebank W R B B SARS. 26 8 3h
F7 5] (U64816), Fl A i it PCR £ T #5194
SAR-1 #1 SAR-2,. 7E5| ¥ £ T #E 5> 55| A Pstl
#1 Xbal 6755, FFIAF -

SAR-1:5" CTG CAG CTT GTA GTC TAT
TAG CAT TGA GGT 3';

SAR-2; 5' TCT AGA GCT GTG AAA
AGG GAA ATA ATG T 3';

VUK 3 F 4 DNA R#4R , # 51 SAR-
1.SAR-2 ¥ # SARS. 26 B & F.

PCR [ J¥ #& % : 10 X PCR buffer, 2. 0 uL;
dNTPs (£ 2.5 mmol/L), 0. 3 uL; MgCl, (25
mmol/L), 1.0 uL; EF#5|% (% 25 ymol/L) ,
0.5 uL; # 4 DNA,0. 5 uL; Taq DNA B & &
(2.5U/pl),0.3 pL,,{‘—;\ﬁiﬁ 20.0 pL

R R 94 CHAEHE 5 min, 94 C A 30
s, 56 CEH 30 s,72°CHEfH 90 s, 30 MEHE,
72°CA#8 7 min,

PCR =91 2 By B 0H 58 FBC eB. 1K )T » PR Bt M W O
BERRAEEREMER, 5 pGM-T easy
kg . MEEARN, %L PCR.EcoR 1 B§
VT X EBETHF, SR BERN T
{4 3 SARS. 26P,

1.3.3 HRAP AR # F MY AAR KA ZE
BB RER T & pUCIS-HRAP FpL Al
SARS. 2bP B RL, Fl Pst 1/Xba 1 & Y], 4 | [
WBEKFBMBERAE BEEK: Flih1:3
BILLB,16°'CiE#2 16 h, ¥4k DH5q, M EAH T
ki, fr 4 % pUC18-SARS. 26P-HRAP,

¥ pBl121 SH 4 £ & X pCambia2300
EEFER G Hind M/EcoR 1 EYI, B F 10
Gus B H i # 1F B EM pCambia2300 & k
R 8k RO L 3 I BlESR Bk, &
H3t47 PCR $ & # Hind M/EcoR 1 W& ] %
BB EATFAHE R p2300-121, B K EHTFH
pUCI18-SARS. 2b6P-HRAP Fl Hind [l /Sac 1 3
YL ARIRKEE KR BMEN R, R8%
: HWA M 1: 3 Hfil, 16 CEH, 7% 14k DHSq, 5
HEATF .4 N p2300-SARS. 26P-HRAP,
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1.3.4 #ABAMEGFAY BEAFK p2300-
SARS. 26P-HRAP %L RAF 8 GV3101, K5 i
A SRS ERE. SHdERE RGBT
HEAREK2PCREMN. VSRV CKBHRE
HEE.

2 GREM

2.1 SARS.2bP#jPCR B HILE

WA EEFH DNA @S PCR ¥ 18 GBI &
SAR8.2 bP BB FREBER/PMSEIEHAME D,

B # H B k23] pGM-T Easy Z4k /5, % B
Z EoRIMUEE . BIERPR N —BHER
B RB(E2), % LA THF, HTF550
Wi IEHe SR 4r 4 9 SARS. 2 bP, SIEIEFIM
ik 98.76%.

12000 bp
11000 bp
B 500 bp
B 250 bp

1-2. SARS. 26P ¥ #4%5 & ;3. DNA 4 T B 47 ¥ DL 2000
1 SARS.2bP By LR
Fig. 1 Amplification of SARS. 2bP

e

12070pf R - K BB

2000 bp
1000 bp
500 bp
250 bp

1-3. SARS. 26P /EcoR1 B ¥)45£ ;4. DNA 4+ ¥ & 474 DL 2000
2 SARS.2bP IEBUI&E R
Fig. 2 Restriction enzyme digestion
identification of of SARS. 2bP
2.2 HRAPEEWEE
BT R M PCR 4 ¥ # pBI121-HRAP
HRAP ®H T %R £ pUCIS ik, A THIE
PCR 3B REBRA K ENIESRT, Bam H
1/Sacl 1B DEEFE LEETHF.

2000 bp

[ 1000 bp
500 bp
250 bp

1-2, pUC18 HKAP , BamHtil, dSacl; M. DNA 5 -F B #5% DL
2000
B3 pUCIS-HRAP Rt IEEE
Fig. 3 Restriction enzyme digestion
identification of pUC18-HRAP

1 2 3 4 M

4500 bp
2000 bp
1000 bp

500 bp

1207 bp

1-2. p2300-SAKRS, 26P- HRAP/ Hind111/Sacl; M. DNA 4
FHRARE 1T
4 p2300-SARS.2bP-HRAP BN &R
Fig. 4 Restriction enzyme digestion identification
of of p2300-SARS. 2bP-HRAP

Pstl gar8 2 promoter
Xbal
BamHI

2300-SAR-HRAP
UL Kan  9990bp NOS

EcoRI

5 HRAPMEMFESRIKEMMR
Fig. 5§ Inducible plant expression vector of HRAP gene
2.3 p2300-SARS.2bP-HRAP H MBI %L RE
2B p2300-SARS. 2bP-HRAP Jii %i, Hind
M /Sacl B4, s ik, B2 S MK/ DB W7
MEMABEYD, BRiEHERRERLAES.
2.4 BHERESHRNCD '
REHERNMELRYA L DNA, i A
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HRAP % 2 #5|9#4T PCR KM, 5 R E R 5
HEHHEEKRBIAFRDEELHEFTE ),
BT E KGR ERE,

23 45 6M

4500 bp
3000 bp
2000 bp
1200 bp
800 bp
500 bp
200 bp

810bp

Lo PR B 2~5, HRAP WM MG R6. TR
M. DNA % F&47% 111
H6 HEEEE HRAPERMI #E R
Fig. 6 Amplification of HRAP from transgenic tobacco
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Harpins f2 % 2 [ B ¥ A8 4970 JR 40 o S i T
HAWMRETEN—LELGE. FIREA . KL
¥ harpins ZEABEBUR I B P R BHE T
EAEH, B R IE Y £ % & H (avirulence, Avr) B,
HEHRFHEAT EHMR, MEFEFE LFEA,
|WAFESHR R M. % %A Harpins #IH
MOSLEMHRME R, TR KW, Harpins 8
B SAR 5H##8 SA IR X R E Y, KEEL
WKIFH, SA RHEYRRNNERFS ST &
MM SAR FE%SMIFRM P EEXEN
fERI. Verberne %M B R B YA SA B
MR BRE THY KB IEIR KT,

HTHARBBH TR BEEREHEYE
HAPHYFARBERES, HATZEHREH
— R AR ENEZREYTFE . ARNE
B, FEKERBEORKARE-WEEYEA
HE, B THYREANRE &, 2EE25
EEYHESEERE ERAYNEREE . B
gyt ELNFEEERE BMMAESTHE
MIMERER, BESBRT., HTHEAERER
ERYENEREEER, B X R 3y
BAFER, BEMAMNMESREHFHHAERAM
SO PR SR 12,

SARB.2V R REERARBHERESH
T U AN R, TR 3 TR RIEY K

MSAES, ARXRTET 2KE SARS. 26 %
HiEshF, HkEH HRAP BRI RK, HHE
BEHZPRBEYREN EBERIRTE SA R
BHF,#MiEs HRAP REE R . HAFEES
—EE AT NREY £ HR HEE U R R
RERBHMERRE , NS R E I .
ABR BATEEHITHERPER TMV REFH
W LK LIRS TR R .
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