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Abstract: A 1.5 kb gene which encodes the SZZ-Harpin fusion protein was cloned into the expression vector pHZBI of
Bacillus thuringiensis and located on the downstream of cry! promoter. The recombinant expression plasmid pHSZH was
then transferred into BiK-CryB strain by electropomiion, and an enginessed Bt strain Bi-pHSZH was oblained. SDS-
PAGE indicated that the $Z2-Harpin fusion protein was ohviously expressed in Bi-pHSZH cultured for 48 hours. The re-
euhts of bioassay showed that the fusion protein had the ability of eliciting hypersensitive response (HR) . And the sirain
Bi-pHSZH was able to irigger the systemic acquired resistance (SAR) in tobacco.
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1 (hypersensitive response, f&1FR HR) FIEREY RAERKEHE ( systemic acquired re-
sisiance, B SAR ) WIEFETY . Hapin BERMH 385 MEERMARNMEEN, B
A2, MALAE Hapin BEOABAYRHEBHAR, WHRIH FHMEE, 4B L
WHFIERE, FEESBIEBN TR ET L. FESFEMATHE (Bacillus
thuringiensis, Bt) BE—MIRRTZHRABREY, ©r-EWERREN ZHEFEY
FRTEFREREMEMY, RBABEOY oyl XEENBHTR-IMENEHE
BRHTF, BHEEREFEROERD . SZZ FFIRU & BHERERAERD A E
SRAKT, FHS G E-FNN 22 FHY . EFHEESD SZZ-hapin MEEHH
HETA B, Hi oyl REAMBEIFRITFREL, EHRRERENEHFIEYHHES
Br B T EEMI B RE

1 MRSA*

1.1 ##

1.1.1 BB, BEBkSHEMk: pHZBl, SHREWER oyl BEEANE TR RBS FHIH
BiEAEE, HPUKEEYHRERESEREAEA R LHE; pSQ2, SHRD
SZZ-harpin B & FEEEF AR, 610G KFER T FHFIREL; BK-CyB, Bt {kGtE
RIEEBR, % E B.A.Federici LR ERM; DHSa, KMGHHE, NALRERIE; Ralso-
ria solanacearum (RS), MWEFHWHE, BHEERLFEFEMRME, HE (K
), WEHREBOBRESR, HEERVKEEFEME,

1.1.2 35558 G-Trs MK FFEE, CaCl, 0.08g, FeSO, - 7H,0 0.0025g, CuSO, + 5H,0
0.05g, ZnSO, + 7TH,0 0.005g, MnSO,.H,0 0.05g, MgS0, 0.2g, (NH,),S0, 2g, Glucose 2g,
50mL 1mol/L tris-HCl (pH8.0), Yeast Extract 1.5g, K,HPO, 0.5g , W3 pH{E % 7.4, &
F 1L; G-Tris BEFEEFFE, G-Tris HABEHREMNA 15 8K 1B, SOC HRE
¥k (A FRE) #HE,

1.1.3 B5iEM: Nsil, Secl, Tag . W HEMA T4 R A Promega 22 5]; PCR
Purification Kit. Gel Extraction Kit #1 Plasmid Miniprep Kit /¥ B QIAGEN 4y &]; 2 {5 s
{L#E, 400mmol/L Surcose, 1mol/L MgCl,, 7m mol/L B§ESZErh¥, pH 6.0; B BN REE
B, 25g/mL Surose, 25m mol/L Tris.Cl (pH8.0), 10m mol/L EDTA, Img/mL & &K
(pH8.0),

1.1.4 348 SZZ-hapin M EEHEZEB MW YW: L #55]¥, CCGGATGCATCAAAAA-
GAAAAACATTTATTC, S15IA Nsil BEUIALAL; F 94,  ACCGAGCTCTCATGGCAT-
CAATAC, FIWPBIA Secl BBUIGL A, 51939 d LA T H M.

1.2 A&

1.2.1 [k DNA 932, PCR. MREIVEAIEER N . BAE PRSIk, B R B
. DNA HEEMELFHSRHEXENERAR (O TRE) ERFMHT.

1.2.2 BiRESHRNWE&SHEEL: SRICRISIHT, % B SEEBRKEA
W, 5 120 B AE, HBREZE oD K 0.2~ 0.4, JKIE 10min, 1,000 o/min B L
10min, 2L, BKGEXEKEREE 3R, BREET 10%TE WS, SRky
K 10° ML, HEE 200uL 8, WEGT, WAIRTBULRIR, MASEREA 2 f%
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R4 B A 2 ~ 10l DNA (0.01 ~ 0.05ug/pl), FEAHEA], KIS 10min, BATE RS
¥R (0.2mm), BLE1,500V, ELFH 400 ~800Q, 7 25uF BEATHRE S, i sntE
PH4~6ms, BREREBAKE, 10min JFHIA 800mL SOC, 30C ~ 35CHEHH
h, REWEE, BAHTHEFHRS,

1.2.3 Bt B{RY G-Tris WA FE: 5 BUEEE T Sml 1Y LB R FRE, 28CHR
®’, MU0 T G-Trs MAKIEFRE, 2000/min, 28°CHEFHE, MEERMES 72h, BrigsER—
MREWNAEFBER, FRRBHBT.

1.2.4 DL Bt B{RRMEW v PCR A& Bk Bt A T LB F4R, 28CHFHKE,
HERSEMFIR —FF AT 200ul WITHEAK, #KE 10min, 12,000 /min 5.0 10min,
B 10uL _EI1EN PCR BiR,

1.2.5 Bt EARBAEEBEE . 3,000 v/min 2.0 10min Y8 B @&, F 5m mol/L BHEREE
PRI, 3% 1mg BRI 10mL 5m mol/L BERRZE M AV LB B B, MARHH, BO
B, P8 ¥ BT SDS-PAGE - #r G HETI A

1.2.6 HEYEHEWETE: REETEmfL—/NL, KRB EIFRAK
LEIEATAS, AFHREE/MEE, SEEWENUER, FSEBIEST AN RH
KRB, HSEERA NIRRT, EHAREERN 2em, 16 ~ 24h MEHF BB LA BE
FRESL, IRt A 7k PRt R .

1.27 BRBEFEARNERDE: Bk pSQZ S72-

(4. 5kb)

48h £ Bt 35 5 MK AE S0 10 X A R ARG 10 4
ERARIEGRE, SHAEEMH 20mL,
HEEABEE, 2d /5, & 100ml/E. 10'CFU/ ees——
ml, DAWHLEE BRI R RS, 30d B4R |

RS ““Egﬁiix

2 & B
2.1 SZZ-harpin @& & B ¥ AR AL pHSZH B9
o

DA SZ2-harpin B4 7 542 B 60 FORE pSQ2 B BEEE &SR pHSZH R B
WEEM, PCR P 1%4R55 SZZ-harpin B-& E H Y 1.5kb : y :
XA, #T Bt FKiAZIK pHZB1 1Y Nsil M Sacl {7
AR, HE i FIkRR pHSZH, H AR A 1,
WEERBE TR B REBAEMNBFESRMS
(ATG) RHEEHIG o M ERBEENEETRIFF
(GAT AAC AAT CCG AAC ATC AAT GAA TGC), B
55 SZZ-harpin Bi5& 2 QA EF M EHEME, UM
HRE—A 509 MEERAM, KD SSDWE mo makusiih uH 0BRSS
H. PCR. BEVI4E S DNA WY irEREH, = M ADNA/Hindlll+ EooRI marker,
KPS amD IR MEER (B 2), 1 PHSZH/ Hindlll + EcoRI,
22 MEEAHIRE 2 pHZBY/ Hindlll + EcoRI,

T 1.2.2 ¥R FORL pHSZH A1 pHZB1 13 3 PHSZHE PCR 4N
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AL B ARG BRI B BK.CyB, BRNELAFINEEN
Bt-pHSZH #1 Bt-pHZB1, ¥{bF4 PCR X% (B 3) BiEH
1.2.3 $H17 G-Tris WU ZEHEFE, 48h )5, BB RERHEH
ABFREM (FRg), Bk SDS-PAGE 87~ Bi-pHSZH 7E 55kD
: B —ZFNEAW, 5 SZZ-hapin HHWBIFREHEYA
o NEYIA (B 4). ¥ B-pHSZH i B-pHZBI BE{T R #5535 72h
N LR A T SR ., BRI TR SRR S, R B S
| PHSZH Plasid, 2 Bophiszn, P DR EHFRAMAKNARE R, HE=WET SDS
3 Bt pHZBI PAGE %3#f, T2 Bi-pHSZH ¥ B B 8 55kD WEHF, B
: :  MEWMBRERE KA B R ARBR R (EIR),

2.3 SZZ-Harpin B&EAOFSEWTHE REERS
4y BS 3G 3% 48h ) Bi-pHSZH H5 321 &4 5r, 183
o {(A) REFEWEMLEE; (B) REEFRENERE; (0
W R Y RIS (D) Lat¥k A
 HEHBREY LW, % A, B, C, D4FAEKY
EhEL2.6 EFERBENEENR, EREFAR
N B ARSI BAS BT, C A D S5 BT
@ﬁ: m;i;ﬁg;gﬂiﬂif HWiBE (B15), LA BrpHZBI fEXi 0, HAFHMBHRME
M protin marker, RGP (EIR) ., SFERATRKBAREE SZZ-Harpin

| BupHSZH, 2 BepHZBl A EAE S BN EE.
2.4 T3 Bt-pHSZH iR W RAENEN AR
e 1.2.7, ¥ Br-pHSZH F Br-pHZB1 48h B 5
Pk T HRH R, BT RAKMo R, HE
Had, BHHIMEHBELR 5 %HE,
2 FEMERWRE, 30d G4ttt it
HR SR THEE B-pHSZH B4 B i HE
FHFSA (B 3),

427

3 i it
| _ SZZ-Harpin ﬁké‘r {H7E Br-pHSZH 1
B 5 Bt-pHSZH AR4b =My i 8 ~ -
A BFEW, B EK, ¢ HENE REWTFEREDHEXMBHTY . oyl
PR R, D BRks B FERNHEHREEMN S BLMW
A BB PR b Bill, BIAEMR FEEITEE 1 ~ 2h #¥

W BEAERTERAG AN, MAFERFRE 4~5h SRS, HHREERTE
BRI E 18he HIL, SZZ-hapin S EEMEF S FREREHEX, KR
Bt i G-Tris Wik FR 444, Bt-pHSZH F1 Br-pHZB1 #71 T HIFEEEFIS 24 ~ 36h; 48h BH
FRERNRBEDS, W2 oyl Bl THEEKRE; £ 72h, EAZHR—MEEER, BTN
B TR TS, PIIERD 48h J5, SZZ-Harpin A BB N =R EE, B SHEN
RITE LRGSR, X SRBRERAY S,
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SZZ-Harpin fii4 2 H 7€ Harpin B M) N-R#ET

—AEEKR—A ZZ FP, 15155 AT R E zsf“

CARSHEE W o MEEMRE, BOAHE EE

BV R AR S S SR EE (B S, B8

H6), %9 Hapin BEIWIEAT A TEEW ¢~ ) LS
t-pl

Bt-pHZB1

W, CHBEXRBBHEME ( Pseudomonas syringae )
) Hapin KEE CHFAEMEEFFIEHEIUR Ho TRE B-pHZHBAER AN
ERSSBEMMERS Y, ATFREROEA, HRRBGHHR

Harpin (IZIEER 2 N 3 R RE QA H, MBI Hapin EESW SN X RA —&
WEHHHE, BT KAL) SZZ-Harpin B2 728 1 U3 AR 5 1 R0 605 OPEAS BE
(B 5), #H SZZ Harpin Fh & 5 518 B X 4R Harpin 5 B FEE M9 HE" . SZ2-Harpin B
ABEEA NG IgC BRI 22 53], TTLURA CHARENE R BT T
AR,

ARITGER B SZZ-Harpin B4 17 TR E Br-pHSZH H3F R R B Rk, A
FERRALTN T BrpHSZH 5 Y H R MW (B 6), AR SZZHapin -
BAEEREHBERR T RENETENIIA. AUV REHREREIAEE
BWRIE MBS . K4 Hapin (X FFHE B E B YIM K8, FERFIRT R38R
B, HEEESEYMEY RSN SR T B SZZ-Harpin B A R U SAEY
Wi, B BHEEUEY, BRSNS SEYRREM, FEELRPERTI
RERMBMAL S, KR SZZ-Hapin M BET HEMYRRAR., B4, B
ERRE—MRBAE, BEESHARRKES., ATREARKERRIEAS
BT Z IR B W T B RIRMERR.
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