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5 - S (Schnepfet al., 1998) -
&AM - SRR AU R A B
S RiEESEoHEsS - AIRSITENEE
BB 0 B ICP #REZIEEHENT 280
~330 nm AYR/ R - EHAFHRMZ BN
AR B M% (Myasnik et al., 2001) -

VTR - SR RN - B4
M HhETEEE - AMHAAEYETDR
ERBENAET - BRI - ST EYRER
FHBRREKFR  ERHMERERE
i » fi1] Pseudomonas fluorescens FeEE Y
+432— (Maduell et al., 2008)-EEEHLZ B

KA - FFREREREEN - 6§ ICP B#RE

AR RAORERAR - EHEEE M
REEERRYEHE - ISR » ERSR
83807 - W TRESCESEES IR BN -

A REYIE R A

EEHEYROi EIR - HERF SR EEEE
% (colonization) » FHIFEICHEMA » KB
SRIFRE L - EEEDH LR EES
B HETFERME - SFHA0NEEKE
£ 10°~ 107 BB TE 10° @ - B AT —>
FERZIVEERENEE It -8
B DURAE - BRGE988 (Lindow and
Brandl, 2003; Beattie and Lindow, 1999) -
H R - RN RSB IR
THERNAE » PINBRREZARATFMRE ER
L SRS - RS R
EBRZ#Y (Ercolani, 1991) - DUSRAY G
WERHE > EWEMY Pseudomonas Hi
Erwinia (Pantoea) spp.RRHELEHPRER
HMBEMEKE (Lindow and Brandl,
2003) » HAt;BA Acinetobacter ~ Bacillus -
Enterobacter - Sphingomonas E{l# (Yang
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etal., 2001) -

Pseudomonas # Pantoea hHl
RERAEENRT :

Obukawicz % A (1986b) W&k 1EERY
ICP # 5% EHK L. Tnb Bt (transposon)’-
AR TR Pseudomonas BEHRY:
bR - SEEREG I TSN
3% > AIE=@HZA (Obukawicz et al.,
1986a, 1986b) - SLEAREMEEAI A BN
BE REEICP EH RS CEARIRE
RiEH: - RENBHFIEAIEET) - KR
#5288 Escherichia coli (Ge et al., 1990; Oeda
et al., 1987; Whiteley and Schnepi; ;
1986) - Clavibacter xyli (Tuner et al.,
1991) - Burkholderia cepacia (Stock et al.
1990) ([H 438 Pseudomonas cepacia) -
Bacillus megaterium (Bora et al., 1994) -
Bacillus cereus (Moar et al., 1994) -
Bacillus pumilus (Selinger et al., 1998) -
Azospirillum lipoferum B Azospirillum
brasilense (Udayasuriyan et al., 1995) -
Gluconacetobacter diazotrophicus (Falcao
Salles et al., 2000) - Herbaspirillum
seropedicae (Downing et al., 2000; Falcio
Salles et al., 2000) - Methylobacillus
flagellatum (Marchenko et al., 2000) -
Bacillus subtilis 8 Bacillus licheniformis
(Theoduloz et al., 2003) - ;EEFEBEIBEAITE
¥R ICP BA R BIEEA 0.24%
~48%) » AR EXKBENEDEERET - &
H—ERENSR - ATEKEHAEANE
WERENRT - BESIEEREEEPY
BEN - WEFRONE - TRRAHLARE
PHIEHE - EREENENERERESE
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BLEEES WIS AR K - LURBERE SERUE
BAERRET AL E -

Alberghini ¥ A (2005) fEfABISHEER
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By Pseudomonas B4 g C1b01 » g
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(Galleria mellonella) W cry9Aa EA - —F
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HORH - SRTMHREREEANRER . 5
—HEHERNEE . FEHRAEONHE
HEBHME - FREHREFNEREDEER
R - RIANREE - HERNESGEER
(Mortality) B BR {& (Alberghini et al.,
2005) - AL Pseudomonas 578X HY
cry9Aa - RBZBFOT - \TRE=MH -l
TPEREEER EEAKINLRYTS
(Thaumetopoea pityocampa) W4 ¥Bh ¥4
(Alberghini et al., 2006, 2008) » R LHE
FA#EAERY Cry9Aa O W - BRSSEAN
BAEREES @ AR ESENERE - FAIARS
N5 FE (polymerase chain reaction,
PCR) RBEWBIEF 1T 5 BB 16S
rDNA - E{THWNMERE - ZER SRR
BEH - 52 102 X288 HEEREHE
F - MHRAMFEEROERS BB SR
# % (Alberghini et al., 2008) -

KT Pseudomonas spp. * B—ERER
RERLERERRE Erwinia (38 Pantoea)
spp. (Lindow and Brandl, 2003) - Vifias %
A (1999) FIFHSEAIEHEY) Pantoea agglomerans
CPA-2 8% - &bt Penicillium digitatum
1 P. italicum H#l - DB EBERBERN
MRS SKREE WSS EENSETT
KEFHAER - SRR TR ERI IR
B - 8 kiEN (water activity) - {85 -

BRRGRE - SoIR AU SE R RGR S BUEAHRN S - B
FRHHEEESEYRERLOEE (Vitas
et al., 1999; Costa et al., 2001, 2002a,
2002b, 2002c¢; Nunes et al., 2002; Teixidé et
al., 2006)- L&t Pantoea agglomerans
CPA-2 BHk » GeHlHHEIE GERes R AR TR BE R
(blue mould) 4 & » B RZEH 80%LL L
(Nunes et al., 2002) -

WE% A\ (Lin et al., 2002, 2003)F]H
Erwinia herbicola (= Pantoea agglomerans)
ATCC 14589 EEfTHENTEGMSHE
¥ W crylAal B - BREWRE NS
EfEIEYIET E AR  ATREA) CrylAal
EOEY - Wil HERE - ETR5EE00R
BOCENRZHR - BRER - 16 HAWE
BERERNERGRBNT  HEEEAN
Erwinia 348 » R R#—EBRE
WeEEA (0.0001~0.1%) : FEFIHER G
IR L - B FAEEREERER
EREET TN T EEE R
M EMAREEEERE - 1658 17 ET4E
YE BB =73 — /PR = 4haE
1 48 /NIFIZEL” - LB ERA (Linetal,
2003) 52 Alberghini %A (2005) 5B
FH LR RORAEREENBEY - EfT
BEIESASERNREERS TR AR
FEHREREHE  SERARN - HB4LEYER
B B—BEETTEMEGaENE - DR
Pantoea agglomerans ¥ B EHEYIRE
MBS EENIRE ] (Nunes et al., 2002; Lin
et al., 2003) - )

JIKEER AW Bacillus pumilus 958
1) pa) |

EEMKBENRSEED - Bacillus
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pumilus B9HIAMEAES - BESTEESN -

Selinger A (1998) & EERAEN - ¥
AEMEEYAREN Bacillus pumilus » I3
HEAFEYHIETR (Selinger et al.,
1998) » ifii Bacillus pumilus A5t B HI5
HER B EEYERENENE (Leifert ez al.,
1995; Mari et al., 1996; Walker et al., 1998;
Sari et al., 2007)-Cao ZF A (2000, 2001) 7F
ZKanyERE /> ML Bacillus pumilus - 5§
B—EEBNEE T pCPO1 - EEBET
(electroporation) M A, EBFEHRNKE
K (Cao et al., 2000, 2001; Sun et al.,
2006) - FAE{FZX Alberghini % A (2005) Bf
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H fb
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ABSTRACT

In biocontrol strategies using biopesticides, it is worthy to develop the -
combination of employment of insecticidal genes together with plant epiphytes.
The naturally-colonizing bacteria on leaf surface, Pantoea agglomerans
(Erwinia herbicola) or Pseudomonas spp. for example, play roles in such a
biocontrol strategy to serve as the transformation target of insecticidal genes.
In this mini review, we discuss several practical cases for the transformed
insecticidal crystal protein (ICP) from Bacillus thuringiensis (Bt) into dominant
epiphytes in an attempt to illustrate the use and trends of recombinant
epiphytes to express ICP for pest control.

Key words: epiphytes, biocontrol, pest, Bacillus thuringiensis (Bt), insecticidal
crystal protein (ICP)
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