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Potexvirus ~ pitaya ~ Cactus virus X ~ disease survey ~ virus vector ~ oral vaccine
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d %@Kﬁ}?ﬁ # (Citrus tatter leaf virus» CTLV) #7531 4= 54 4§ £ ﬁ:}]% MR L
Ren sl 2 — o CTLV VB % 5 B 1R~ £ 6% 36 & § fiek
FidcE > B¢ CTLV t Citrus excelsa ¥ § ¥ % 1 i3 3487 prgl ~ X 55 @
A5~ 3 EAE S Ed R R B T AR S ALE s (Wallace and Drake,1962) e
CTLV i stiffe s 3 ¥ H 23 R M SMEt pF A RE D PR » ¥ 57
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W AG TR FEA L IR AR E RS R RS RE éﬂ’i‘l’év\ 178 5 Rt
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Wit emkihe4]* TRIzol Reagent ;2 44 B~f8 4~ .",_“%‘ & ¢ chtotal RNAs» ™2 % two-step
RT- PCRig g i’fﬁ_ﬁ CTLV 2 & cDNA i 78 $&> £ 12 *2 *} §i 45 (in vitro transcription)

GRESE ks R EA AT RNA 278 R > FRATT
EERBBI YA - P e SHRFIAE L E > 485 5060bp 2 1896
bp o » E- #5448t T3 promoter ; 5 7| &34 3 x84+ poly(A) tail 2 *L4|fx
e ARES BILE LS TT E L FHMP > (5 RNA 2 in vitro transcription %
EFAIEA KA LB TT AL RNARBIF LB PREZARE A -
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Citrus tatter leaf virus > infectious clones
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Integrin-dependent FAK activation and its signaling —

Akt activation
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R97633021
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Integrins & — fa* fmPe 5 b X 48 0 ¥ & ¥z ‘b 0L BT (extracellular matrix)
BEIIEY > A dbE R {od R Ewe i o Focal adhesion kinase
(FAK)&_- f& 4 + & 125 kDa iz =ik jc¥# (tyrosine kmase) & d £ talin fr
paxillin ¥ focal adhesion complex F3-¢ B < 3 £% > 1ntegrin 3 hm e N IR
- #A, R B & PR integrin ehiwie i 4 @R £ & g0 4 A F o protein kinase
B(Akt) & — #7414 SLES: Sl ERCIRN DL S 4 g Sk %‘r v 2F 5 dmve vk 2
B Fl+ € L8 Akt /& 1t o R m 3 FAK 4rie 33 37 Akt cB 2.1 A AR mFT 7 o
POt BT F &4 FAK i 10 450 Akt i (e % s2 (747 7 > TR H P &)

Llimie 4 2 ig v )ﬁ Eorir ik d o f ;t;ﬁd A BEp &% b g w2 (HCECs) &
i FAK & iv & AKT SR % 0 14 western F230 e HCECs ® & it en FAK g—i
B AKT g it 37 K over express £ knockdown FAK ** HCECs ® - 473
FAK v Akt {fm%e £ & i AR R FR o ¥ = A R AP f«fré‘jg‘g
ol R o ¢ § TP b Wh - P FAK ) B e Akt A FIP)% | B R
+ FAK 2 ARt fof & 9500 L mse 3 4 2 v £ TR ek ¢ o
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FAK (Focal adhesion kinase ) 3 — protein tyrosine kinase > #— £k wm% ¢
HiZqrwrie B2 2 L5074 38 o arf 5285 d 5 ¢ > FAK %30 E 5 40 %
BOERIRE D F A Gwed > v FAK fdd 35 4 e TiEARY o TR
shk d s o o0 Pl A R e Tt 0 AR FAK g e it b B E g
By v 7 fRH MR o AP T T - ¥ AL Nerve growth factor (NGF) #73 ¥ 4
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phytoremediation.
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& (Allium fistulosum)% 2t (Allium tuberosum) 3 & # K /BEF > RA P R >
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R A4 ad 27 &4k ehh 338154 o Puccinia allii ,15]{"’}?'?#7”%}?3 R
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The Study and Application of Plasmid pPLY of
Periwinkle Leaf Yellowing Phytoplasma

R4 &
R97633024
G 438 1 HRET)

# &
PPEETR M (periwinkle leaf yellowing) £t 94 & 8 7 o - F %k
CEREAERLD P AR ST EE O RE RS B

i
Ay A1 HRpES FF WS - 12313 $ (primer) 5d PCR &R $ 5 7
feF A S - FEP F T (16Sr 1 group » * fL aster yellows group,
AYgroup)- z F]%8 ¢ DNA»* £ % DNA (plasmid DNA)- & 3 # # {% (mobility)
27 p {747 (autonomous replication)z. #4305 ii e FL F 1 & -
ARBHIPHER LS o d A2 B R D A0 A DNA 17
rolling-circle (RC) #+#]:& 747 W » F1 548 DNA ¢ & 5 %2 W 4847 W *7 5 7 Rep
# %] (replication-association protein )’ = #8 4 5 48 DNA i & 5 DnaG A %] (DNA
primase)% Ssb  F](single-strand binding protein) Hip|s % F 48 4 RC #4148 @
P EIPEATRZ 39 T P AL ET SIS A TR RC
FleFA - AP e FLAhs - FhEPFATHZ s BRI Lp2 LS
%f]ﬁa 4 DNA> # 2 Rep A %% Ssb A F|k3- & - (2513 % (primer) ¢
PCR & Ji » B~18 & 2.6Kb 2 * B 5 d BLAST " 4 7 /e € 5 & - ¥4 A H
2. B4 DNA E 71 » i&- 3K 3 F » 313 % (inverse primer) i&{7 PCR ¥ J& » B~
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15



4

1.

Pracros, P., Renaudin, J., Eveillard, S., Mouras, A. and Hernould, M. 2005.
Tomato flower abnormalities induced by stolbur phytoplasma infection are
associated with changes of expression of floral development genes. Mol. Plant
Microbe Interact. 19:62-68

Christensen, N-M., Axelsen, K-B., Nicolaisen, M. and Schulz. A. 2005.
Phytoplasmas and their interactions with hosts. Trends Plant Sci. 10:528-535
Malcomber, S-T. and Kellogg, E-A. 2005 SEPALLATA gene diversification:
brave new whorls. Trends Plant Sci. 10:427-435

Jagoueix-Eveillard, S., Tarendeau, F., Guolter, K., Danet, J.-L., Bové, J.-M.

and Garnier, M. 2001. Catharanthus roseus genes regulated differentially by
mollicute infections. Mol. Plant Microbe Interact. 14:225-233

Kanno, A., Nakada, M., Akita, Y. and Hirai, M. 2007. Class B gene expression
and the modified ABC model in nongrass monocots. ScientificWorldJournal
7:268-279

Bai, X., Correa,V-R., Torufio, T-Y., Ammar, E-D., Kamoun, S.and Hogenhout,
S-A. 2009. AY-WB phytoplasma secretes a protein that targets plant cell nuclei.
Mol. Plant Microbe Interact. 22: 18-30

Hoshi, A., Oshima, K., Kakizawa, S., Ishii, Y., Ozekia, J., Hashimotoa, M.,
Komatsua, K., Kagiwada, S., Yamaji, Y. and Namba, S. 2009. A unique virulence
factor for proliferation and dwarfism in plants identified from a phytopathogenic
bacterium. Proc. Natl. Acad. Sci. U.S.A. 106: 6416-6421

Nicolaisen, M.and Horvath, D-P. 2008. A branch-inducing phytoplasma in
Euphorbia pulcherrima is associated with changes in expression of host genes.
J. Phytopathol. 156:403-407

16



B-3

Evolution and further characterization of HLBB

strains in biological and molecular natures
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Citrus huanglongbing; differential hosts; strains; phylogeny
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Cloning and characterization of zebrafish FAK
genes, zFAK1la and zFAK1b, and their roles in

zebrafish development
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Abstract

Nepl-like proteins (NLPs) comprise a family of secreted proteins produced by bacteria, fungi and
oomycetes. NLPs have been named after the necrosis and ethylene-inducing proteins (NEP1) purified
from culture filtrate of Fusarium oxysporum f.sp. erythroxyli. With infiltration of NLPs, leaves of
dicotylendons show rapid cell death and general stress responses. Monocotylendons, in contrast, are
considered not to respond to the currently described NLPs. The cell death inducing mechanism of NLP
was assumed to relate with pore forming ability on plasma membrane. Moreover, NLP has been shown
to have effects on the virulence of some pathogens. In Colletotrchum coccodes, overexpression of
NEPI1 from F. oxysporum showed hypervirulence for biocontrol of weeds. NLP-deficient mutant of
Erwinia carotovora ssp. carotovora were reduced in virulence on potato tuber. However, NLPs are
involved in virulence of only some pathosystems, rather than all organisms containing NLPs.
Colletotrichum gloeosporioides cause anthracnose on a wide range of hosts. It is known to be a
hemibiotroph: In the early stage of infection, the fungus acts as a biotroph, with no obvious necrosis
symptom; it then turns into a necrotroph causing wide-spread cell death in the plant tissue. Although
the switch between these two phases involved multiple factors, the ability of inducing active cell death
in their hosts is essential for the pathogenicity. Considering this requirement, we proposed that NLP
may play an important role in cell death caused by necrotrophic infection of C. gloeosporioides. In this
study, we cloned a gene homologous to NLP that was designated as CgNLP. Expression of CgNLP in
response to different carbon sources and in the infection process will be analyzed by Northern blotting.
Moreover, recombinant protein of CgNLP will be obtained from Pichia pastoris, and its ability to cause
necrosis will be assayed by infiltration into leaves of dycotylendon. Finally, a gene disruption
experiment will be performed to investigate the importance of CgNLP in the infection process of C.
gloeosporioides. These studies will uncover the importance of CgNLP in the pathogenicity of C.

Gloeosporioides.

Keywords:

anthracnose, Colletotrichum gloeosporioides, necrosis, Nep1-like protein, secreted protein
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Abstract

The genus Phytophthora, which belong to Oomycetes, includes many devastating plant pathogens
that can infect a wide variety of crop species. Phosphonate (PN) is known to be an effective control of
many plant diseases caused by Oomycetes including P. parasitica. It has the advantage of being safe to
the environment, and moreover, less risk for induction of chemical resistance. Previously it has been
shown that PN may function by inhibiting the mycelial growth of Phytophthora. Not much is known,
however, about the effect of PN on the activation of plant defense response. To investigate the
mechanism whereby PN functions as an activator of plant defense response, a tomato (Solanum
lycopersicum)-P. parasitica system for studying the effect of PN was established, and differential
expression of tomato genes in response to PN treatment followed by inoculation with P. parasitica was
analyzed by using DNA chips. The results suggested the importance of ethylene-signaling pathway in
PN-induced plant resistance. To investigate the involvement of ethylene-signaling in PN-induced
resistance, genes predicted to encode ethylene-responsive transcription factors and known to be
up-regulated in the microarray analysis will be analyzed in the present study. Expression of these genes
in response to PN treatment as well as inoculation with P. parasitica will be analyzed by Northern
hybridization and semi-quantitative reverse transcriptase-PCR. Moreover, knockdown experiment will
be performed by using tobacco rattle virus (TRV)-induced gene silencing to investigate their roles in
the elicitation of PN-induced plant resistance. To study the function of genes in plant resistance,
systemic expression will be performed by agro-infection, followed by challenge with P. parasitica.
Furthermore, yeast-one-hybrid and/or gel molbility shift assay will be carried out to characterize
properties of these transcription factors. It is expected that these experiment will provide solid evidence

to confirm the importance of ethylene signaling in PN-induced plant resistance.

Keywords:
phosphonate, Phytophthora, tobacco rattle virus, potato virus X
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