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Studies of Transformation of hrap Gene from Sweet Pepper into Eucalyptus

WANG Shui-qi', CHEN Jian*, GANG Yong-hui'
(1. Dept. of Food and Biological Engineering, Zhangzhou Institute of Vocational Technology, Zhangzhou 363000, Fujian, China;

2. Institute of Biotechnology. Fujian Academy of Agricultural Sciences, Fuzhou 350003, Fujian, China)

Abstract ;: After a treatment of 2,4-1 and JAA with different concentrations, callus was induced from leaf disco of Eucalyptus for
regenerating plantlets and a new regeneration system of Eucalyptus was established. Furthermore, the leaf disco of Eucalyptus was
infected by Agrobacterium tumefaciens carrying the hrap gene from sweet pepper and no obvious influence was found on the induction
rate of callus after the infection, but the regeneration of callus was inhibited. The PCR test and Southern blot of regenerated plantlets

show that the hrap gene has incorporated into the genome of Eucalyptus.

Key Words. hrap gene; resistance gene; Eucalyptus urophella; transgenosis; tissue culture; plant regeneration

R Eucalyptus 2 EBRAAMGEA F7= G RBNERARNF, 2EBMR EREEWARHEERZ—,
02 I v o DX B R B A R R Rt B B AR B R AR E AR R R A B R AR RN
90 FR VIR FAMARE A £ E M A D, ISR A M AT 1991 EFBTIFE BB EARE
EAR SR BT A C A 10 M B [E] L, #8483, 2004 45 2178 & Mo 3 E AR 800 hm?, R F >R B 152 000 J7
BUOELER A AR A E P EERAE AR ENRERE, RN TN IER K, WEARE
FERE R K. R EHN BN (E. urophylia Black) (B B (E. grandis X E. urophylia) %R h 5 &
B BIEH 3.3 %~6.7 %, EHBF 50 % ~100 %W by T ¥ b A9 M DL R AL 22 B 36 » 8RR S R AR ) “ 938
HE 5 B B b R R R PR AR AR RS .

R AL BT SE EEA W IE: — BB R R RERGED, R RN RS, AR
BB R R AR RS S IR A TA M EH B D HEEESRBRITEN ST B, KB FHBN
B RCDAAEAR. BT HUM 2 R S5 Ak p A AR P DU o oM B KBRS B IRl i, S P TR B R B R MW Bl 36
H RO BT R AR

hrap 3B AR R IR —Fh B 3k B, & 0l & R 4 ) B 1R 0GB 1 90 o B A R B —— — R AL )
BT BRSO, AT R BR A EH M hrap FE DR RO AR B0 HOR IR T & B B A BB i B A He . w7 )
FHIX AR T Y 0% B AT BOR A, AT 3 T S hrap BB, 0B F 35S I3 80 FRIIR3h 2 T H 1L Ak

KHEBAH. 2007-04-17
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W I W% 58 hrap FEPR B 5 AR,

1 MRSk

.1 &% #

BRI AR SR R E B (E. grandis X E. urophylia) oV F , B M AROL 41 55 900 R 4. SR hrap B
BARBARATE LBA4404, bR % 4R fr B2 S Be AR 87 SE 0 5 SR 43t

1.2/ &

1.2.1 BRI RMEEEE

AEEHPIBRYE 2~3 mm’, R THMAREE (0. 5.1.0.4. 0 mg/L)K 2,4-D XA K E

(10 mg/L,20 mg/L)KIAA MMS B E L (RED. B—FRELAFEAFEI0OE, BRE2 MMEK, EE3

K. WEHEF24d, B6d it ] KERGALWIMEEEE . WERGALWINE . BI5GB B H LR E.
%1 ERRMEBRGAASSEEKBLEGRE

Table 1 Results of callus induction and plant regeneration from leaf disco of E. grandis X E. urophylia

FEWE BHER . o GEITRIAEYT MUER 0
o /(mg « L™ B SME R 1 4 e 4k BRE/% WA mGAE% ZELER/Y

0.5 60 59 98.3 48 9 18.8

0. 5 (B D 60 57 95.0 / / /
1 60 59 98. 3 48 2 4.2
2,4-D
LRERD 60 57 95.0 / / /
¢4 60 15 25 48 4 8.3
4 RED 60 14 23.3 / / /
10 60 51 85 48 17 35.4
10CEE D 90 78 86.7 72 16 22.2
1AA 20 60 56 93.3 48 21 43.8
20D 90 85 94. 4 72 18 25

BRI T 28 d AR F 8 ARR B 3R 2 M0 20 mg/L IAA+-0.5 mg/L 6-BA B MS HA R,
BRAASRAGHSN. EEBENXTIESR. SASEFHE,. B5d WK1 K, EXEFHNRHBHALANMGHER
A S .

1.2.2  hrap ZWREILERM

BT R B A S hrap R RERIFE LBA4404 LB #2355 5,42 5~15 min. ¥ 8§t i 4h
BEBTFTERERKEL  RELZRER . EMS B FEFAE R BESHFRFEEES00 mg/L MR
BERERAE@EFSREL 2.1 HED L. BER24d, 86 d R 1 RABGHLAWIIMEKEREE . WEAHAR
FIANE, B G BAGASNRER. BERT 28 d WAGALH A 20 mg/L TAA+0.5 mg/L 6-BA H MS
LR T 5. AL R L. B 5 d W 1 K, EFHFNAGALT B HERGAL W IR,

RABHFKEO0.3~0.8cm B, HEASH A FEWRE RIBER (50 mg/L) HIFER I 5 2 (BB MS+IBA
0.8 mg/LOLLES AR, 8BS , ¥ F A4 i 58 B A AR SEAT A
1.2.3 SEHEFKRGEN

FAEM RN 4] DNA R A CTAB BB, UFR pBIHRAP #EfH ST R, % —51 % HRAPs (57
CGCGGATCCATGAAAATGAAGAACCTCTC3’ ) X HRAP748a (5’ GTTGGAGTTGGAGGACGAGG3” )it
TTPCR 43 #7. Southern Z¥ 324 J5 35 2 I8 Sambrook & Russell B 04 F Bgl T B # 44 M V) B (Promega 2%
ADEUIEWERYA DNA, ZLVFE  BIKFHFEE G B EHIT R 2=2W B 6 LB #l &% PCR DIG
Labeling Mix (Roche 73 @] )8 VB 3847

2 &R59H

2.1 ARREMN2,4DE5IMANERRHBRGALESREKNTFANRN
AFEHHE0.5.1.0.4. 0 mg/LIK 2,4-D BARHE K IAA (10,20 mg/L) , e B0 K B2 R GH
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BREKEENEMGERMTERL PR,

IR A :0.5.1. 0 mg/L #2,4-D 4. 0 mg/L K 2,4-D EHFFif SR ZEB =4 A5 4 40, 2 it
Mo.5mg/L #11.0 mg/L 2,4-D ¥ E ERGHLANFHEFEERAD T 96. 7%. 7EMMN 10 mg/L TAA HEFHE
b EEF12dFEERERDCOK L L, EH24 d FESFXDIG6. 7%. 7£20 mg/L TAA WIEFHE L, 7EEH
12d FHEFEEBO0XLU L EFISd FERFEAD5%. HILATR,20 mg/L MIAA X F10 mg/L HIAA
HETHRHNAGHANES. '

BRI FAERNO0. 5.1. 0.4. 0 mg/L #2,4-D L& 10 mg/L TAA 120 mg/L IAA WEHRE FHAGHSR
¥ AMM20 mg/L JAA+0.5 mg/L 6-BA 3% B T RO 5. AESRAGHSA T HLH R EFEK. fik
BEERTUGH EHFEFAGHALMER2,4-D. &SRR EMIPH FER T A B 2,4-D R EB K, WHEH
AR, MY AGHAERENL. 0mg/L 2,4-Dit , i FREFENBGALE A MR AL H A
F,HAERNTE T M. I W, 20 mg/L # IAA M F 10 mg/L 8 IAA T 3E TR 2 00 8 4. % KM
10 mg/L TIAA 120 mg/L TAA M3EREE F R4, KB R 18 d i, th B/ R FA 5, W WIAA A &
BT 42 3 A 405 4 Y T A
2.2 RAEEGRMEERHARGALFEREKFLENR®

FAFE RPN REHRE (0.5.1.0,4. 0 mg/L)K 2,4-D R AR K TAA (10,20 mg/L) %S AR &
SMER R A S KR AN LS R (LK D.

O A hrap HEX R BGHSFESHEWLEE ] OBE. ARAXBN 2.4 DB, BLIAA B, Y
W LAE R hrap R, BHHALNBESREARGE LR, 2t MB B 5 A hrap R 5K AL EH
GERB o /N TF 1000 =2. 045 2, n=30.

REFEENBRNBGERLREGHEEW, BRI AAGHLEE KIS S0 B A GHR WA K &g
BB AR X TR E MR S, AL AERKNE S EERT 6 d 2, AL A KK B E
12~18 d (B n20 mg/L TAA @3B BHT12 d EREFFRED). W TR EHG MR IMIE, GGHAEKME
A 6~12 d 2N, A KK IETE 18~24 d(BIN 20 meg/L TAA BIEHEIR 12~18 dHARREFER).

@A hrap BRXNEREAERKEWMEEELE] WRE KA e
10 mg/L TAA .20 mg/L IAA FHFHEGHS MW HAERKEET .2 W
BB E A hrap B PR 5 REFE AT EE IR 1200 mrny = 2. 66715, 025
= 2. 068 7220 mprtr = 2. 986>>20 005 =2. 807 3,2 =24. W] WEE R T B4
B OEME TR AR, A 5 E T 37. 3% 42.5%. 2,4-D
FRMAGHEA S KA RRK, FIE RE G TR ERE
2.3 hrap BEEHULHNEEBRETE

iR E (10,20 mg/L TAA MMS 853578 FiEsf12~
20 dERARKBENRGALGE MFEE 1 KA. FF8~14d KERBE
B A S b 3E 35 5 (MM 20 mg/L IAA+0. 5 mg/L 6-BA ¥ MS 3%
FE) LS AU AREF. FAEFKE0.3~0.8 cm B , A FIGER -
WERMBRAOFERIEFEBRMSTIBA 0.8 mg/L) UIIERARTE 5| grnmencmeswnmpian

R (LE D. Fig. 1 The complete Eucalyptus plantiet
A LI X B HEIRTS 9 BRBE B AR R SE B AR M AE IR i 17PCR 1 regenerated from explant infected
W, A 2 BREE L AR E T PCR 1% B 5 BHPE ST HE (pBIHRAP) [l £k by Agrobacterium tumefaciens

ANB 748 bp H B o T B 4l AR RHHE AR U TEAS B MRS S 2048 , WA AE W hrap 5 R O 3 AR AR 1038 R 4L
Hh, KR 45 S DL 2.

HE— 53t 5 Bk PCR K3 2 P44 0 % 55 DR A 1 3847 Southern Kyl RBLH 3 bk o7 LA & WU 5075 B3 & 1 232
5 ABAT 2 B 5 A 2 DR 00 0 TR — RE 0 R B B 10 23 LD 3).

PCR Fil Southern %35l 55 , # 33 3 1182 37 72 3 10 M o 1 45 AL 14 7 W7 LA B0 e SR L B2 A B R AR
GBI R TE 10% 4.
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LipBIHRAP JFRL; 2: Ry EEEN
3~7: PCR %52 KtE A $E 2 PIbE i

C3: REREHR, 1-9: sHEERR LipBIHRAP plasmid;  2:non-transgene plant;

M:Marker; C1:pBIHRAP: C2: A.tumefaciens with pBIHRAP; 3~7:transgene plant identified by PCR amplification

M: #iME#F#; Cl: pBIHRAP JoRl; C2: 4 pBIHRAP MIBAF R

C3:non-transgene plant;  1~9:transgene plant

B3 FHhrop EERPEEEBM Southern 7

B2 Hhop EREMBEEEKNHPCR ¥XE )
Fig.3 The Southern blot of regenerated plant of

Fig. 2 The PCR identification of regenerated plant
of Eucalyptus transformed by hrap gene Eucalyptus transformed by hrap gene

3 W ®

B EERNBRNABETEL SZMHRNWAREFEAREAR. B ENA -~ EXTARBENFE P&
RAGHREEAHRE, TERXTAFEERN 6-BAIBA NAAP ), Wi IAFHKE K 2,4-D.IAA M
SMER (O # T AGALMIE R AR MR RHE. RITWFR LI 2,4-D 5IAA SR EGHIES BB
W HEERERRER. ZHUEFEXMHER TEERN2,4D RATARMNEER, ERESRAMAM A
2,8 FERE YA LT A0 RA R MARBRXANHYEE JAA,6-BA IR MY SR LT
HaRAER  ATERSEE. HUERESAGALNEHE2,4-D, 2 A FREMEZFNEA; H2,4-D MK
A MHERARHE EREASEN, E2E A6 MEBOR AR EEEFHAhARA.

BAFREN EHRABREARANAGHESFRAVHEL W HSEREGHA T4 MBS MR GA
GUA A KB, M E TR ZE A, B TFREF SN EEFAREIERALMER (CeD HHERTH

W . RATER . RAIMERPHEANRTEERNORE AR IR, AR THYAR MRS, EFHE
o R I A — 25 R, (EE A R AT L R AR AT LUK SRR R A B AR .

g . AGMAERRASBREAL AR EGBE2EAREHARTH S5HE S, BB
BE UM :

(1] BB4k3c. NEBEWERRFE AL g TR L RIT] REFF,.2005,169—173.

[2] #oMf8, wREiRE , HEE, . R LERLE LFORRA R EAT MR BEML R ,2003,30(4),46—54.

(3] bEIME. EWEERENFRUI] AERL¥R,2004,17(4):500—503.

(4] EXH.ZF o BHT ERASUERSEAERERIHFRL] W@ HR B ],2006,23(2) 7174,

(5] W, FR4E, HED MR L2 SEAGESNESSEAMERERENDMA] AFED ¥ ,2005,26(3).24—28.

l6] # =,.ILM,R4E.% ERENAREFRREEME] MY 4EBEEN,2005,41(4):488.

[7] BE8%, iR ERMEUERR T LEHEARMNHRI] BEMLFHE,2006,33(1):61—63.

(8] BRILY. ANHEH A4 K 3T B R A T #E R A S AR w8 [J]. 7 iAok B4 ,2003,32(1): 50— 55.

(9] BEEIBRAETC, BHE. . FRIUEKD RRBAERIETFRHEHRRROHITI] Aok 2, 2002,38(12):92—-97.

[10] ¥Bsezk. W MR ARMBPOPARLI] BEMFR A, 2006,26(4):339—343.

[11] Chen C H, Lin H J,Feng T Y. An amphipathic protein from sweet pepper can dissociate harpinPss multimeric forms and intensify the
harpinPss-mediated hypersensitive response[]J]. Physiol. Mol. Plant. Path., 1998,52:139—149.

[12] Ger M ], Chen C H, Hwang S Y ,et al. Constitutive expression of hrap gene in transgenic tobacco plant enhances resistance against virulent
bacterial pathogens by induction of a hypersensitive response[J]. Molecular Plant-Microbe Interaction, 2002,15(8),764—773.

[13] EXM.FEH MYHERETEIM] . 2Rt 2002.795—797.

[14] Sambrook J, Russell D W. 4 T BL KA M ). #8405, Jb B2 AL, 2002487 —512.

(AX % 5R&F]


http://www.cqvip.com

