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Abstract

Plant constantly encounters environmental stresses, including abiotic and biotic
factors. Water deficit (WD) and bacterial wilt (BW, caused by Ralstaonia solanacearum
or RS) are very important factors limiting crop production worldwide. The nature of BW
shares commonness with that of WD. However, information on plant defense response
to these stresses is far from sufficient. To elucidate plant stress defense mechanisms, this
study aimed to study functions of a group of genes previously selected from tomato
WD/BW microarray analyses. First, the genes were subjected to VIGS assays to study
their roles in tomato BW defense reéponse. The trariscript accumulation of the test genes
in stembases of a silenced BW—resista?n.tE:bme.lto cultivar (Hawaii 7996, H7996) was
reduced at various levels. Furthet BW. bioa-;says rgvealed that silencing of a few genes
led to a significant increase of R. sol énaceaf umgrowth and BW symptom development.
Additionally, The expression of a few of these genes in a H7996 was enhanced in
response to R. solanacearum infection, further suggesting their involvement in tomato
BW response. Moreover, functional study was performed on SZFP. Its expression at
transcriptional level was reduced by salicylic acid and ethephon treatment. Localization
assay showed that SIZFP:GFP recombinant proteins colocalized on cytoskeleton with
the microtubule marker protein in Arabidopsis protoplasts. Transgenic Arabidopsis and

Nicotiana benthamiana plants containing 35S:9ZFP or 35S:9ZFP-GFP have been



generated. Compared to the control plants, the transgenic Arabidopsis lines conferred
enhanced tolerance to salinity, similar response to Erwinia carotovora subsp.
carotovora, and increased BW development. These results suggest that the level of
SIZFP might need to be fine-tuned in order to achieve the optimal disease defense
response. This protein might play some role in the possible antagonistic interaction in
plant responses to abiotic and biotic stresses. This study is expected to pave the way not
only for elucidating mechanisms and determinants involved in plant stress defense

responses, but also potentially benefit the establishment of useful disease control means.
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bp Base pair

BSA Bovine serum albumin

BW Bacterial wilt

CFP Cyan fluorescence protein

DNA Deoxyribonucleic acid

dNTP Deoxyribonucleoside triphosphate
ET Ethylene

EtBr Ethidium bromide

GFP Green fluorescence protein

JA Jasmonic acid

LB medium Luria-Bertani medium

MAPK Mitogen-activated protein kinase
MES 2-(N-morpholino)-ethanesulfonic acid
MOPS 3-(N-motpholino) propanesulfonic acid
MS medium _ ,‘Mij'raéhige and Skoog medium

PEG 4000 Polyethylene glycol 4000

Pss Pseudomonas solanacear um

rpm Reotation per minutes

Rs Ralstonia solanacearum

SA Salicylic acid

Tris Tris (hydroxymethyl aminomethane)
TTC 2, 3, 5-triphenyl- tetrazolium chloride
VIGS Virus-induced gene silencing

WD Water deficit

YFP Cyan fluorescence protein
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Thomashow, 1999) <« DRE F 7| ¢ :® ¢ 7 - K& & & 05 7L (F Crepeat (CRT) »
PRy - B3 R ATGNEARET > % yeast one-hybrid 77 3% & 4 7R
B u] g 4 % & F) DRE/CRT i 3% = » i34t 6 F 44§ (¥ DREBs
(DRE-binding proteins) & 4 CBFs (CRT-binding factors)(Stockinger et al., 1997; Liu
etal., 1998) - = }I?% v 59 DREBIA {r DREB2A %~ %] 422 4 48 47 3§ 18 1 F &
KB P ek i (Liuetal., 1998) % i CBF1 (DREBIB)i& £ 4 H4 5 7 4 10
K ey 0 » IR CBF1 ¢ 3 4% cold-regulated genes (COR) £ ILE + = @ 3 4c @
F iR 2. 8 @2 4 (Jaglo-Ottosen et al., 1998) ; - pF CBF1 ik £ & e dvig 7
AP 4o $45 K 33 B et 2 4 (Hsieh et al., 2002) -
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BIGR I G SPESF R RPRTF)Z - 0 ikl PAETE L ER
Mg Y 77 B Redgs > AR E NafeCle - a3 PRV DS &
FE* 2 FRGWERFTDEE F LRI FREE -3 BHBEHES TG T 4]
AR AR IEEARFAN  HHES A 2 - 82 12 5g F (physiological
drought) » # 4o BT kA fr A FEE > Fliicd frd B3 2 R 3B 88
ek o R RRNBLENELHP 0 E S P Nat g § L i {odripE R
T4 > - S HrA ¥ P 4E > 2@ 3 T 454 (Mahajan and Tuteja, 2005) °

PRHEFRATAEIE R COHFER LI > Eh RS RG>
¢ p e apoplast # 91 Ca®'i¥ 5 30 4 @ # )5 g B 4] (Knight, et al.,

1997) o % % crfi @ # 414 SOSpathway » 3 & ¥ #74] w7 %+ Na'/H antiporter
RGNS A e NF O g ‘3&%_%.3918% %% R e (Zhu, et al.,

2002) ; ¥ *hA BmAES A F ),'i%" g€ A2 ”compatible solutes” » Gl4r% #E2 &
o BEBETA R PwiE 1)“\:31'3’4% (4 F M e "'ﬁ; (RRER & L AP ] i
= |

% (Delauney and Verma 1993).; f ﬂﬁﬁ%"‘i\? o v e «‘P" 2 7 3§ e (betaine) Ak 3 IR
LI ABEEROF a‘ﬂfﬁ 2 e Eﬁ:}%ﬁ#(N—metbyl transferase) #-+ "&fit
(glycine) it 2 7 ¥ dk » B %‘\IFLE' %ﬁ#’ﬁ@ml‘v PORHEN TR AR
AR FAT AR P 2 a4 (Waditee, etal, 2005) ; 178747 7 #4511 » DNA
helicases 4= PDH45 i & 4 A5tk 7 3 4o ¥ B T onaf X 14> 428 PDH45 e it

A {84 Fov B 334E T ik (7 (Sanan-Mishra, et al., 2005) o

5. -+ 3# $1£ 4 Fl# B (Virusinduced genesilencing, VIGS)

T s dsduh kP R B (9 Hpa 2 4 31 AT Pipt ) hik r o e
bk P pk ¥ B4 IR (Baulcombe, 2004; Fuchs, 2004) > 3 B 11 L 5 A FIEF BRI % (OF
# RNA interference) /7 @] o & 4] * )?5"%‘ HA EESPN A LTFR IR
FIREEr e T S fad P A A FInd AR Prd] ~ BRI s PRS2 S
virus-induced gene silencing (VIGS) - i7# % » VIGS © 4575 = — 78 f§ i{ ¥ P&
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2_ B P 3 (transient) ¥4 HE 4 K F1 A Renf e T Lo @i A T L pE 2
3o e pn g r L o BEE 0 F] VIGS © 2 S b A FFEf ehf vk E(Livetal,
2002; Constantin €t al., 2004; Valentine et al., 2004)> — % 7 f= 72 = RNA 2 DNA
Fid e SR T L G oeh VIGS 48 -

Tobacco rattlevirus (TRV)-based §*#8 A_p & & i * 0 VIGS %48 > v & *
WA RS T o R L AL B3 TRV-VIGS 0§ S ik 2 e 4L
ZF2 o AT E RTAR ALY HESF R B g g o Bldey };?J‘;fﬁ a1 1+ VIGS
Fref B H 7 RARL - HSP90 & NDRL ¢ i {2 4~ 4% Pseudomonas syringae pv.
Tomato g % crups e 4e B > BT e A B BB P Hp F Y L A &
¢ 5 4pk e RING 28 > gifgﬁfﬁ;ﬁé“ﬂ’@;gsﬁz Feae 4 0 Bon RINA # 5
B piEF e hp B H(Caletal 2006) S TRV-VIGS # & 74t * kb § ic
G éf\ffii?f" 3+p/ga 2 Renig ial’é %o TR KR~ 2 ’T% 2 MAPK
MDA TIERG ) § RS »r%m R £ RET R TR R
BRFE N2 BRIES RDED @,'FF %(Chenetaj 2009) -

$ i * TRV-VIGS # 3 & ##m},}? 4 ¢ ¥ % ¢ * Dbarley stripe mosaic
virus (BSMV)-VIGS # 2 + & ¢ RARL - HSPQO A SGTL, T~ FH?E
] (powdery mildew)ehds iy 4 *% 4 (Hein et al., 2005) - ¥ #t » VIGS 5 % » 4%
et A T R RE R F AT FERAT Y F AT b4 D P
HSP70 ~ ADH & FAOGT > ¢ & # ¥ ¥4k -k i 35 eit 4 % 33 (Senthi-Kumar et al,
2007) = 4} 2 RV ER 538 VIGS ¢ AR T E I ER b EAT

E
IR A TR L AcAH T f’r;ﬁiﬁﬁﬁﬁ, e e les BoE TR B R

6. & 3¢ (Zincfinger protein, ZFP)

ZFPE - ¥ sh s E A $ 7 hE £ 30 > ¥ F zinc finger domain#3-v
i ZDNA ~RNAR H v §od FF 23 8% chiv 4 > iga A3 o L
FREYPFER DEFIE S > GlaeR it BT Bl k- PRER
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(Ciftci-Yilmaz and Mittler, 2008) °

ZFPengr e 8t Hv il B 71 ¢ Cys{oHis 883 7 = 4 00 & 4k enly
1 ZFP e 55 Pl £ CysfrHischiic & % £ 5 5 & 35 ° RING (really interesting new
gene) F-v AR G 4 % ZFP¥ - 3g(Freemont et al., 1991) » RING 3% ¢ 7 3
Cys/His-rich motif (C3HC/HC3) » 1345 % 7 B "=zt £ Cysst ¥ His» * ~» i
RING-HC{rRING-H2+ f#&RING 3-v (Freemont, 2000) o B 7 f# 4 ~ fo i~ 2 «‘I]isffr
Py g o IE M FRING F-¢ ¢k Fl(Freemont, 1993; Jensen et al., 1998; Saurin
etal., 1996) - tfif ¥ > = FF SRINGRY AT > " HEF 20L& s
4 IBALE s Glhesk A {3 4 drd]F COP1 (Deng et al., 1992; Torii et al., 1998) ;
B a4 5 4p B <PRIELD (Xu and Li, 2003) ; ¢ < # #1734 % 7RZFP1(Zeba et al.,
200) ; 4% ik -k 1 5 2 X ERICO (Ko et 8l42006) -

AR 2 FF RING}W Wﬂl’z‘ e M T «’rﬂimffia ¥ J&(Devoto et al.,
2003; Goritsching et al., 2007) - ELS&;&’]}J}L g % 3 /,%r’? =+ (elicitor)eivis ¥ m £ ] >
s 5 LRI ARIDE T L i D ﬁgf}: 7t (Boller, 1995): XA21# XB3:4 45 i

R 3 ITH > FOUFET *ﬂa#ﬂ‘ﬁ 8 K 1?&&.4_ s 48 @ ¢ 84 HFuXanthomonas
oryzae pv oryzae (Wang et al., 2006) 3 b fe :}f_iév #¢ B3 - FRINGH-v #ITATL
F2% 0 ATLA %] € & F| & gFeigesd + 734 % % 3R (Serrano et al., 2006) » ® ATL?
0SBIRFL+ 4% F § % FI k2 F 34 % > OsBIRFIE £ £ e 4
& B 4o E s8R il 4 (Liuetal, 2008) b i ¥ e d 5 % RING 39
GBS ER Y R

vopeEr g ¢ g IR o RING motif 2 3 F-v Fr 23 (8% chag 4 > ¥ pba 4
RING3#v ¥ # {7 & 'wre 4 12 (X3 > — - RINGF-v ¥ 113 % 7|E2
ubiquitin-conjugating enzymes_t - E3 ubiquitin-protein ligase=7% 14+ 2 RING
domainy B ¥ (Freemont, 2000; Joazeiro and Weissman, 2000; Joazeiro et al.,
1999)> ¥ ¢t if 5 3F 5 £ 47 ARING F-v A3 & ubquiting? 57030 B 4 2 & 53
46 B 1% > ]4-COP1-interacting protein CIP8 (Torii et al., 1999) ; elicitor-responsive
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ubiquitin ligase EL5 (Takai et al., 2002) » i 77 § 45 Jiubiquitin#7 £-£2 1 3-d F 4~
fRaE 2ty £ R nime 4 EAFHA o 222 P SRINGF-Y (g & (44 7]

SERD K

7. P e ¥ o3
w2 F 7 (cytoskeleton) £ km#e b 12 Fev ARG 1 & = 4 iR Rk
P FRESE D A LA fee K3 BT A LSk (microfilament) ~ At

# (microtubule)fr? ¥ 3k (intermediate filaments) o ‘w¥e # 7 £ ¥ ¥ M 3# twie cHA)

‘?i

o Forbd R miEiE R #ﬂ%"fﬁﬁﬂ B ER S BB s HEA
Beoi gl i wmet R A I PRI RIFER LS o b BT
WHY o HE Y AT L #'flf,é}ﬁ—?/ff«ﬁ’ ikd et R iR
J&(Thion et al., 1998; Chinnusamy etal., 2005) ‘ABAE—?’ e ak-RiEBF £ &M
B o etk § A IMCE A "*’ B (ShlbaokE; and Nagal 1994) ; Phospholipase D
(PLD)s% ABA2 ROS2 £~ gﬁk_’} %Lpr&k 4147» ru, Fl > 75 % 4 IPLDGE 1 P ¢
ﬁ&@ﬁéﬁﬁméﬁﬁﬂ®MMhmadlm%%54’¢;%ﬁﬁﬁ%&#
# ALY e b B R b R R e —Qr',__)r’ia]_;frlx,\)x L Y T
5 % € B F4ed s (Kobayashi et al., 1994) ; § #e sk en® & % Fldrd|pF > 54~
i ac it F i (hypersensitive response) & It ¥& 3R % (Takemoto et al., 1999) ;
Xanthomonas campestrissieffector AviBs3 ¥ iv € sL3fic g AR i€ £ ff wore Wk
(Marois and Zambryski, 2002); ¥ #} :Ifisfr 2_movement protein § “E {2 4= ¥ 78 #5 & > A
frPlasmodesmata < -] » §T 245 4 30484+ ' % B 2 4 7(Waigmann et al., 1994) - 14
T o e F Y PO EP QB YRR o e F 2R 4
BEPET o Y A ey G REROBE A R Sy Ry B

vb?g_;ﬁ‘—_f@m’?é’%’f? ER LGRS AL A R ek S A



W- PR B FEFUR & LG0T VA SR HRT R R
dEE AT & EAFIEN P R ET AT

P ETRE 7 3 A o
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Zx B
1 4
rAF AT Y i ivh #’u% ‘féﬁr;‘r%,fi H7996 f%%ﬁ/ﬁi)@;lﬁi%f L390 > f&+
M- p ko kRl ETRAS X > PRFBBI BT 12 [ FXR
25C 2 12 /PR 200 % - L3RG B G L 5k (Arabidopsis
thaliana, Columbia 0) & ~§F %4 3 A @A Flenfics\ {54 > 2 £ 1512 5 22°C »
6] kP ~8 ] P2 g o Nicotianabenthamiana = # ¥ #7287 & * a5 & - 12

RIEEE 26C 0 16/ PFLR ~8 | FF2a o

2. ¥ RZH 2

2.1 B £ ps: 4 ¥ B (Polymerase chain reacti.on PCR)

- 4 PCR 2. %884 5 20 ].LL P\ ZF ,b«Jf" % 250 uM dNTP ~ 0.5 uM forward
primer~0.5 pM reverse primer 1><buffer P.liJ DNA Taq polymerase % 1~100 ng DNA
template - PCR ¥ i ¢ 5 94°C 5§ A? I.9;1 C 30 7f/ (primer Tm) °C 30 ; > 72°C
X #5GRIBH B Ema 7)1l 30 ll% Vﬁiﬁfg'u_:cn CTra2dr k-

22DNA6{H/{\L/\/Z‘

& AT~ Hrze DNA 7 B% o] -2 @k R (6] 1 500 bp 1+ #E* 0.8 %
TBE gel 4 &t >500bp = # £ * 1% TBE gel 4 ) » #2B~if £ % 5 (agarose)is °
4v » 0.5xTBE X b » 14 ok s #4003 1236 Pqia 0 » BB R {5 & BSE 50 mL
I #50A % 4e » 0.5 ub EtBr (50 mg/mL) st G 8] (7 49 0 355 15 i3] ~ ¥ 8 AR o
BRI DNA P a0 A2 mKRE feildygd =y UV
transillunator box ¥ 4L 4 BLiFFH = E BT R R o

2.3 -] # F 48 % &% (Minipreparation of plasmid DNA)

¢ * PRO TECH 2 2 & Gene-spin’ ™ miniprep purification kit-V? i& {7 B
B oo #-H - FiE e F42 & ehs &% (5] - pCR8 #u spectinomycin ; pCR2 #o
kanamycin 12 % ampicillin)’ & 37C & F % % 16 -] BF {5 B~ 1.5 mL i 13000 rpm
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Bros 1 A 48 At ;g—;‘,’?z »4e »~ 200 pL solution I & i3 ‘;}ﬁiﬂa » & 4r » 200 pL solution
> P T8B#FERBARBEY > Fwes 4 is 4~ 200 ub solution III # v » 353
& {5 12 4°C/13000 rpm Hes 20 A 4> B i D kit 4 R F o 1
13000 rpm 3. 1 4~ 48 > #-DNA § & fF7k3ro ¢ it o BT B3 R 318 4
» 600 pL washer buffer % R dg.w ¢ Hro {8 2 % T & %% £ 2 13000 rpm #t
& 3 4 453 57 washer buffer » & {8 4 » 50 pb = =x-k w3 DNA > 3w {8 (8 54K
LA TR DNA > ¥ R SN XIS EEE K R E LS o

2.4 TOPO® cloning (Invitrogen)

1% PCR 315 VIGS % 5 * thfk #] % B (315 5% 4 = )» 11 2 % 15 SZFP B
i :87F 1 (open reading frame, ORF)(3 !+ 7>t & w ) o PCR 3 1§ (& <7 DNA {1 #

TA cloning fi JZ 1 . »* pCR8®/GW/TOPO®$\ HW(Eitéer= ) & = TAcloning * J&h

i£# 5 PCR 24 0.3~3 uLs1 uL salt solution™0.5 ik pCR8"/GW/TOPO® vector >

B s At J\_,L6}l|- F}f:?;—s";u‘;'_ﬂ 1E‘.ra’ 3Q s "Lq‘\l" B‘S"/}\'—E"F’?xg\-f'rélbﬁ
_ ,,.a_-w .

e a #IR

2.5 LR recombination ( Invitrogé;l')

VIGS 9 5 * ¢k 7] % ﬁiﬁé%&i?? PCRS'/GW/TOPO™ vector 15 » £ 5] TRV
vector (*it#4 ) 5 SZFP B 2x i 2F 78 H(open reading frame) € 2 3 pEarleyGate 201
(*4%- ) ~ p2FGW7 12 2 p2GWEF7 (*44%~) > LR recombination =7k Jiif it 5
50-150 pg entry vector ~ 50~150 pg destination vector ~ 1 pL 5xXLR ClonaseTM II
enzyme mix > # & /2 TE buffer (pH 8.0)4 & 2884 SUL- >+ 2 E ¥ F = | PF{s >
4e » 1 plL proteinase K i /% & ¥ 3+ 37°C 10 » 458 & & ° 1t -

6 = %54 Tﬂ’ 2 F # 4] iT * (Transformation of E. Coli by heat-shock)

-+ %5 45 7 DHSo 2% 12 % 27 748 DNA R & > B30k 30 A 4878 1 42°C
R BRI 45 F) 0 D te TR KBS E e BTk E 3 A48 0 FF 4~ 750 pl
37C 4B SOCE £ » Rk izmie e r 37CA L k2% 1) B B
% 1514 6000 rpm 3o 3 A 4IRS SR F 0 B AR R RS T T H 100Ul 33

12



ARRFSGEFR AHTIRAZDIBAMBA AR AW ITCL L 4 -

2.7 B & m T 7 3t ;% (Transformation of A. tumefaciens by electroporation)

p-80C/kfBMEfERASBETwme ikt > 2FN10 ~ 47 820 - BL
5 7% 2 0% (GV3101 or LBA4404)*x » 0.2 cm cuvette T 4 » 2 uL 5 %2 DNA >
2 MicroPpLser (BIO-RAD) 2.5kV & 7 T # » 2. {54 » 1 mL YEP 32 % g & - B

BEE N 28CH Ltk g 2 B S h 4 YEP A A AL o

3. % RNA ¥5

3.1 RNeasy Mini Kit(Invitrogen)

JeP- 0.1 giade fe > S r ok 3 b M E RIR A E 1S AR EI R K
#% A H 3 15mL Kk E %’p‘. @8, e X450 pl buffer RLT 2 45uL
B-mercaptoethanol » ;& & 353 s 456 C}%@I‘" 3 dmo (S cnimie B fER A 2
QIAshredder spin column > 12 13000 rpm-é’,ﬂm 2 /»\%E e B 138 column 9jE i
B~ g npc g s g o e 2250 ul|. lﬂﬂ%fﬁf »B-£35 3 {4 #-k & 2t » RNeasy
spin column » ™4 10000 rpm ER Mém 3 Rl ﬁ column 7% 4 » 1% 700
uL RW1 # % 5% RNeasy spin column.» .‘%ﬁu‘»‘ fs 3 “f RWI1 & ¥ » 4c » 500 pL
RPE i firife if %@ = > 4t 154 % RPE & i > £ 2 13000 rpm 3t 2 4 484
*# column ¢ R AR PP 0 %3 18 ¢ RNeasy spin column &~ RTERCE oo o
4e » 30~50 UL DEPC -k » 12 13000 rpm 2t 1 A 48 » 7 17 RNA # + o

3.2 Trizol method

fePe lgfadr e I E R § > U E PRI R R 0 Bk Ak
» 50-mL 3t g > 4o r 15mL TRIzol 328 » R £33 T ¥ 3T 304480 £
4t » 3 mL chloroform » & #& 3g.< 'g 318 > 12.4°C 10000 rpm FEew 20 A 48 0 #-
PR E o Aren 50-mL A g 0 de o 12mL B S ARk~ -80C ko B TR 1S
210000 rpm &< 20 min > £ H bR S R F A MR AF FARANRA R
4L3F 15 4 » 400 pL DEPC -k » RNA w3 8% » #7en 1.5-mL Mg s F o 4e >
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800 pL phenol: chloroform(1: 1) » ;& £ 353 & 2 4°C 13000 rpm &< 15 4 45 > &
B g bR 200l A KD A F AT 15-mL B A F 34 2 3M A
30uL 2 2 1 mbL 100%FpF » 7k »-80Crkfh » — FHRATFTED iz > ¥ - § F&
T f5 12 4°C 13000 rpm o 20 A 450 & % b iR Sk 1 TS% i kS
[ 7% AR A8 {8 14 200 uk DEPC Ak w3 o

3.3 DNase treatment

¢ * Promega £ % > B~ 5 pug RNA {& 4 » 5 uL DNase ~ 5 puL 10x buffer » 4
DEPC -k & 2884 50 uL > »* 37°C 2 1.5 -] ¥ » 48 DEPC -k 3 200pL > 4c > 200
UL phenol:chloroform (1:1) > j® & 323 {4 > 12 4°C 13000 rpm &< 20 » 48 > -+ &

FOFR BT g en LS mL e R s F o 4o~ AR 1/10 503 MR AR (pH 5.3)

RO 100%IFpE - R EBIR LR “?-T8O°Cs'§ 7 ts > 11 47C 13000 rpm &<
30 2480 £ 7 T5%iF i iE RNAGI- SRS Pt 2 0 * 30-50 L DEPC
% ;% RNA » RNA k& & 12 NanoDr.o.p i

f_-h[ A26()/A230 I B H o
_u_."
i

|

4 F WER & o0 4 5 B(RTPCR)
Ea- - A ek Promega.l kitoﬂ * bligo (dT)is % T3l F > #-3F 5 poly A

tail W mRNA & = cDNA© * /240 > B~ 0.5~1 pg R P 4 k2 102 ub>
70°C 4c# 10 4 4575 5 4e » 2 pb & ANTP mix (10 mM) ~ 1 pL & Oligo (dT);s
(0.5pg/uL) ~2 pL 7 10x reverse transcription buffer ~ 4 puL » MgCl, (25 mM) ~ 0.4
ML ¢ AMV reverse transcriptase (15U/1pL) 2 0.4 pb recombinant RNasin
ribonuclease inhibitor» % >+ 42°C/1.5 -] P> 3> 95 C4e# 5 2 4512 ¢ b F Ji » cDNA

Aok 3R AR 80 uL {8 k-20°CH * o

5. -+ 3# $14 4 Fl# B (Virusinduced genesilencing, VIGS)
B ez pEA FY PCR & U tgdF 25 BL(PCR #7% 2313 53t 4
Z) 0 H R BREOT pTRV2 (L ) ]~ B F GV3101 - &
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B+ 7 pTRVI & pTRV2 K 3§ p R 7] % £ 0 4% 33 & 3 mL YEP medium
(0.5% peptone, 0.5% yeast extract and 1% sodium chlorine) * YEP ¥ # 7 50 pg/mL
kanamycin > 50 pg/mL gentamycin > 25 pg/mL rifampicin » [§ % #-B % Fic < 2 %

3 42 %2 10 mM MES 12 2 20 mM acetosyringone 77 25-mL YEP # » 2z =
¥ % 121 3000 rpm % R A o 4 “,fi drite 2t ri3s & R (10 mM MgClp, 10 mM
MES, 200 mM acetosyringone, pHS5.6) & i+ B 1% A & ## F B # F ik A &
ODggo=1.5 » #-7F 3 pTRVI1 £ pTRV2 %3¢ p 4 5] 7 £ 2 empty pTRV2 vector
SR FN Lt BRE > B 28Cr A 3 TE I L-mL 4 RR
Flilstr = X s dngard E o M2 f AR T 16 ) R R/S ) PR Ay 227C
2R 10 A BEFFRpREE BAES TBEFFRRBRERTE » £
-80°C i3 @ P VIGS §dc2 42 @RS ~ & R 2 i+ L& RT-PCR # 7] VIGS

FRE AT

6. §awaft wpmLR, || A |
§ im0 HT996 2 L300 % ola ﬁﬁéséfr'&@;; SR B - F RS
Pss4 (phylotype I, biovar 3)4’2?\—80°C. 7k 48 3 *“ TTC A 2 A > 28Cr %= %
{5113 ml 523 55 % ;> 28°C 180 tpm £ % — % » F #-jik % 2 523 FHI £ A
WWCHE- X - JI* BFRRF BRI RAR L AT > AFEREFRIER
% ODggo 0.6 » #-F 3011 7 P ¥T2{s » B #248% 25 mL ﬁ?ﬁ AR F fAvad B
A 2Y  RBRREFBERLEZERVRL D INRKREYI X AR 20 L
B icE ARG L0 RIR LR A4 Y4 » Imb 2 & Fpk a4 m 2B
100 pl fo SkB~ e v g8 R TE R SUFRR 1S 0 R B R AR et & P s 10 L
B4 82 SMI % % A(Lin et al., 2008) 5 %0 28°C4 £ §a » & % (85647 o

P B2 EHm e 5 BaA L ATNE A% s RHES  SEFZHT R
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Lz £ RT-PCR
VIGS B2 s 2. $ 3011 X 7.8 RT-PCR ¥ B P B# B A Fehi E » B F &
%% & 7 4.9 uk Reverse Transcription 10xbuffer ~ 3.75 pL MgCl, 25mM) ~ 0.36 pL
dNTP mixture (25 mM) ~ 1uL forward primer (10 pg/pL) ~ 1puL reverse primer (10
pg/ul) ~ 0.15 uL Taq polymerase (bio-east, 2U/uL) % 8 uL cDNA /% /% » H &4 = =
kK Z 50 pL o &5 primer Tm 2 DNA % £+ /] %k @ PCR ¥ 1% 2 » 3t PCR 443
FRE% 2024~ 27~30~35-40 BEAFPF L 2B 5SpuL 4 > §1* F 5 EtBr 0

1% (W/V)3E Pq 58 % = 7L 2 8 RT-PCR 2. % % oL 7§ RT-PCR #1313 5|3t 4 = o

8. Real-time PCR

¢ * Bio-Rad Real-Time PCR: Detection.Systems v F OB AE 5 18 ub o cDNA
5 15Sng/ul (828 pbo> & 4c » 9 uL SYBR Green Supermix> 0.5 plL 7 forward
primer (10 uM) >0.5 pL srireverse prlmel:-(lf) uM) B £353 143 » Real-Time PCR
Detection & & B ¥ &7 F i 12 LIQS ﬁ_dﬁgé} 15 o3 ~ Real-time PCR i# * 2_

513 75 4w o '

9. §ICRBF o - AP

% Fup sk B Ac HT996 0 A+ - g dokiRie o RRTHRE 3B 4
N Ee i o BN 12 PERR/2 )RR 26CET AR 3R BE
Rt 2 B kP ODgoo=0.3 2t F Atk Pssd s » R 22 4 485 ok
F R HRETE 20 mL B 2 A3 okt d 2 o Je BB 006012524 13 48

PP At EA S E o 0n i F R L il 70 -80C Ik Y -

10. SIZFP *t i $ m¥e ¥ 2 1> % 2 A 47

101 P Er B2 T2 ~ 3

*F % %Y p Yooetal, 2007, 0 B33k T4 K 34 %2 ey ER 5 A
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M RRSME BT A AL o kL T AL E VR ARG AR IR A

oW FERT S0rpmEE 15 B RS BB A ¢ 73 RA TSR RIb

>

s ¢ 0 12 900 tpm B 2 4 45 A R EF B IR 154~ 10 mL W5 i it
Fied o 2§80 10mL WS Sime f Rir R il 3ie P EAL TR
FRER « B-flep R 2 FRECE kD =L 04 FH p RSN LR WSEF

A E Y MMg SRR RFR 2 AR HOER 5 5x10° mL o RFs el

%

ek

B e
& e

10.2 PEG transfection

F1#* QIAprep Spin Miniprep Kit (QIAGEN)## P~ % %8 DNA » #-20 ulL %8
DNA (20~40 ug)*c » % # ¢ » & 4c » 200ul # MMg % % & -2 o # a8 5]
EE o EfSde » 220 ub PEG R g i B R B RR 6353 0 kB 2R
TS A i 4~ 3 mL WS i g 5 < % PEG » i i R 2 e 15
12 mL W5 i e g 0 iﬁﬁév»».ﬁj mg,b L % £ 15 mL 5% BSA
B 30 A 4B 3 s R A @fr@gwﬂﬂ;p B pRE R 2y 16-24 B
| RS L £ g BE R (Leica TCg SP5 Confocal Spectral Microscope Imagine

System)pL %3 % ©

11 e iaR R RIEERZ

B E GV3I01 124 § i $ 4t 23 mLYEP 32 %% 22 % £ 28°C 4 £ 4 -
IE 7o fs 12 200 mL YEP 32 % i 2c % 32 % — < » £ 12 3000 rpm 25°C &t 20 A~ 48 >
= "$ #Fi i * inocplation medium R i B 1% i H k& 5 ODgo 0.8 o -3 & %
Fenle (0% TR R B ER LR Y 30 4 it e 0K e 2
PR LTS E R TR AQ2C, 16 FRR/AB I FRE) - BE %
% §o % 1 TP Ja B~ 8+ (Clough and Bent, 1998) o & 18 k2 & 8 2K + #E> i
Ao - B 25 mygl RE AR ER2RE Sk {1
(pEarleyGate 201)# § Fidi X A A F¥ UL F 2 £ » Hw X (5873 £ BT H P
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2 J‘F’#f_fé?%’% Jaoip) 5 #E A +R 0 £ 2 Genomic PCR 2 2 RT-PCR %3 -

12. f-if 3 B8 % DNA

* 9 % 4P Kasajima et al., 2004 > fie %] DNA X B~ 73 % 40T 200 mM
Tris-HCI (pH 7.5), 250 mM NaCl, 25 mM EDTA, 0.5% SDS- 12 TE buffer 10 & ﬁr%
DNA 5B b3 i 14 % » BB fs 8 540~ 3-5mg b 7 8o f7 | 218
Brip M- Ve SR > @R B SR P 1 opl P i 4 o T h At

4 PCR -

13. £ 43 ERE
JePofE i bt SR R EFEE £ e B TR Y T R

FEASH R #R 1g ekl LML 80%ENF bt~ f k0 R £330 X B

ek

BT TR A4 1 F 2 40 10000dpnid 7 4 4 5 iRl 2 663 nm
| a-"r-n"'l |

645 nm 2_ w3k B o Bt 1 gy M A:I]'non_’itl_949. e g E g .

14. vt FE 5

1 100%FE e 1 M kAL > £ g Fend 3 KRR S 2 mM R A
#-2mM KRy R s B % 30 H7996 5k chiE F o e BB s 1224
82436 | ErenE M > £ BEFEE A o 0L IR
o it 5 $Hpe e o

1 100% i fie #] o J:ﬁ @ 5k47 ethephon % Jk /& 100 mM > £ 12 & gFeh3 3+
'k ﬁrﬁ = 1 mM ethephon © # 1 mM ethephon 323 ¥ Jf &= % < 7§ i+ H7996 &
JOENE G o TP RIR (S 1524824 D E R B o £ BB TS
0 ] P % 7 /&J2 ethephon 4 4017 2 ¥4 P8 b o

4 100%iFp e W F FAL SRR 100 mM o £ 2 Fend g kAR S 0.
mM %37k o 0.1 mM F 3 Ekss g s 2 ¥ < hf ae HT996 &k hE S 0 it
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PoRJRiS 12548 24 [ pEnERES > 5 BREREL A0 LD

CER O T LS T

frdn o i AR B2 B k) 4 AR 12 MS B £ A 4C
MEHA XS0 24T 12 PFRR/2 )RR E £ 218 B 5 e u B

24 % 150 MM NaCl 2 2 # 3 NaClh1/2 MS B#i % 4 > RRREHRL BT

=

CIERS SR

15.2 f6+ pi g 5 iple#

I A R 2 £ e 12 MS Al A A -
ACHEHZ A {53240 12 s F‘*JDF’@/IZ -] Béf“ £ o 12MS FfE & A

= SR SR WOmM*ﬂﬁHMAmNMH’milﬁPq%ﬁwnﬂ
_,ra-r
1QMSWWF%éR@$ﬁ4ﬁ@fﬁ%%M

153 iz % %8 *Q¢' ”;

SRR g 10 B 21 0 Ak BT R 2 P R 0K AR e -

Ji
1’*’?

Fefend 20 3 ANt Bl s 1= AR FHRA EZ B 5 Bk
BE ARk BRI LE R £

153 + e F

RhHPE L2 X2 o A% o %%;L:ffia A Ftk RDI5 d -80°C 7k $a %13 TTC
TR A A 28CE A X EWRIFT 523 B A AL 28CH LB
- XL RFREHS23AMB AL 2T E - B EFO I Rk
TR E R ODeo=0.3 ik o & k[P i iR S 10 mL § e F ER O &
s % At %1 20CER/260C 2|2 L a0 - ¥ BB AR BEd X0k

BB PR 0N E XL BA4eT o Level 0 &P R Level 1:25%= % & % % ;

S
4~
AN
%

Level 2 : 50%¢® * £ % ; Level 3 : 75%#E & £ /% ; Level4 : £ %
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153 4/ s F#fE

B ML 2 A PR 0T o SRR -80C kR T 523 FRs £ A
28CH 4 - 215 "EWRPFT 523 B A AL 28CHEBE- 2 L&
FiiR g4k 523 B & B0 28CH K - % LR L 8 KET T DR
% ODgp=0.001 enpife = 12 4457 B Pefipren- ¥ EF P10 - B o > %10 pl
BRBEAFRF EG 0L 0 IR S HE R AR o A s B
Higashi et al. 2008 % 4 #f > Level 0 © & P B pific s Level 1 @ 34830 =5 & Hok iz

A e s Level 2 AL Rk o o

16. 2% FRAPFE RS 47

SIZFP 3-¢ % & Ap R 7| mxﬁ’-ff 5 71 (conserved domain)€_4] * NCBI % £

S IOl N | L VAN i (http //www ncbi. nlm mh oov/Structure/cdd/wrpsb.cgi) -

~

SubcellplLar localization 56? gy —kﬁ || % "WOLE PSORT & 1 TC122455 toimPe ¢ &
| g,ﬂ
ﬁ@fﬁwEMWMMMMm%H ) ﬁ

G }Pa AT kR A ‘SASl Pro¢ M1x7ed (SAS Institute) fbuzt o 47 o b ik
empty pTRV2 vector g % % e o 22 %*@c#r {E._k Fischgic? REGVRR 0 Y

Student t-test SitFEse A F B F L R o
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3
T
Fs
i1
RE

1. VIGS A F1## B2 s 5 45 7]

§ 30 (7 VIGS B Fiistis % 15 X » faPfirE Ax 3 -2 RNA £ &
# 5 ¢cDNA > 1% £ 7 & RT-PCR ##| VIGS # B4 % p A FlomeF o L B A
F1L % § RT-PCR # * 2 313 55— > § 3e Ubiquitin 3(Ubi3) 5 RNA £
ZHfRE o fRRIE Y = BAFZ RNA AP » 2348 empty pTRV2 vector i3 1]
ft s o 3 I RAV2 ~ SZFP ~ MAPK ~ WRKY53 » MTR~ NABP 2 2 Calmodulin-7
EAFIZRNAAF G 2 FARR DT 5 (B—) M7 e hicy 328D LT

#HARE T > A ERF5 2 RNA A4 il F T %% o

2.VIGS # i T & 5118 & § Sedbig fop i ™

LAy AT 0 AINPRL é%miﬁzﬁ_é ieT a5 2 R e i 4 (Linet
al.,2004)> » CBFl + & % ﬁ&ﬁﬁ%i?ﬁ . nm‘_% % it @5 * (Hsieh et al.,
2002) > 41* DNA A%Ki;uja\ﬁ’élﬁat“ﬁfﬁﬂéwt‘ -3¢ < AINPRL ¢ CBF1:# %
m A ILE P AT %—Le?#zt'ar?:%' EIR N VIGS oo RPRHICAFITOHE
(Tomato expression database)$t i 2_ cDNA };15 B 72k 3+ » 41 * PCR # t5 %
- HFE %ﬁ??] TRV2 vector & 3| » B 4% /¥ > f1* B FAR % - % < d3n
%%{'«inﬁ‘é}i’;r‘%,ﬁ’i H7996 > + = &4 +# & 4 VIGS # & § ivdF T 3L Flamwek o
Phytoene desaturase (PDS) = & = " & § # (carotenoid):& & fif % > # % PDS ¢ i
X IEE N AL Lt 5 VIGS vk it e e (B - 0 A)o &% A7 TRV
B % & gl §aven2 £ o gt 20 calmodulin 7 44 B 18 f i L ME 2
ToER . R b2 ¢ &35 nucleicacid binding protein # 28 c EE 4 £ 2 %

EETEAE

bl

AR B (Flo A AR FIRFRE LT § 4§ mad

- BT R AT § AoRuB A T 0 L390 B &k de AR T
FAZ A EARER OB TSI A2 ERIE A GRAEATETA
#4732 3] 10° CFU g—1- 7 #H 2 RAV2- 9ZFP~PGIP 2 2 nucleic acid binding
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protein (NABP) # i & i & 3¢ H7996 Sty 15k Fac # T " (Rl= > B) > *t &
BHEIREREFLEG  RRHERN FRRFRRAL - FRAFR JZFP
RAV2:NABP 2 PGIP 2 § irihE 388 3% F 455 7))k & - #48 empty pTRV2

vector e1§ Ao¥H PR ok 0% > 12 Student t-test et A TS BT FREEF L B (£ - ) o

B ERAFTIFRALLAFTIZRLS AT

& 1 HR VIGS § % &8 3 607 i WA FI(E— » 2 )L X F BB R
BTk o B HT996 5 4 il F 1 m B AR 81 4 45 ki > £ 026
1224 1212 48 | PFen v g AN e S ¥ B E A0 e % RNA F 45 cDNA>
WA RRI A g R F AR F A g AL 7] TSRFL (Zhang et
al., 2004) - 3 R AT f;f]"f;; 24 | P28 5 TSRFL 2 B v Acileif 2
ok HRE s 3 (Blz)e rﬂt‘*;ifr; IF“ﬂIF"mﬁﬂw\ﬁ#&ﬁ*%p«fﬁsm

Real-time PCR # i) & % 238 » L“ﬁ%é—i B oRz R e - B AT
GRS RS RS S8 ﬁé%}%%l R 0 4 8l it SZFP
LAREA Y EBRBTRBES av .5%1r24 E%__F A2 A3 IL(Ble A);
SCLL #46.F to 5 A1 24 3] 48 Mﬁa B 10301 (Fe > B); RAV23
BFmFAES 120 FLAREF 238 a 524 pr1 A 8 (Hle > C);expression
protein 27 = FiS % 24 ] FLARE LA 5 B (Rle 0 D) ; AAAtype ATPase
AR A U ERBFRRFAGE 6L P48 [ B A 3R A28 2L (R o
E): CCS~SRLI2ZZ snRNP R| &4 & e 2 enps B R F| 2 RE F 2 2 8 2

L(Fe s F-H);ERFS i ME R L A2 3 T A P2 RET 2 (Ble 1) -

4. SZFP-cDNA 2. > & # 2~

%30 SZFP (& F1 5 55 TC122455)2. ¢cDNA 2> & P~ p Tomato expression
database $ xt> 5 2097 bps> §1* Vector NTI 4 47 SZFP # 2z 3% 1=(open reading
frame, ORF) 5 1653 bps> # ;#1546 551 B 3v F 4 Ap A 75 60kDa- 12 NCBI
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T RIVH FRIPR O P F = B SZFP i hiy o %3 5 7|
(conserved domain) 7 Zinc finger domain ¥ 3 C3HC4-RING domain (Bl 7 )~ f|*
% 37 H7996 & % 2. Total RNA F $ii4k 5 cDNA > 11 R & pFid 45 £ i 5 15 SZFP
2 ORF > £ * TAclone = ;% {0 pCR8*/GW/TOPO® vector EALRRER oL - BT

FEAABAA AL TR A £

5. kPR~ ¢ X XTI RASL § ivis 2 SIZFP 2 R A H5

d A maty P F IR 9ZFP ¢ & AINPRLE £ £ g7 f ic? + & £
W %7 QZFP hi E 45 1) AINPRL e 42 > @ so AINPRL ¢ 5 &kt

renfip AL RS L0 - Harn 9ZFP £33 F L PR R D
o FlHF 40 H7996 & % f%@g’u;f@a HRAR R S R RE Y1 2P0
1~2 48113 24 | preng 5 B%T#@B&RNAF%{@"—; cDNA o 4% @ s ¢
Aok Af fath F ok 7 Ptid(Gu et al, 2000)$ ¥R 24 T Pli4 & f sr @ kA
Afs 1P BRI 2 824 q 8‘ Eﬂf%&ﬁa[&'[&“éfﬁ’ﬂli 36 /] B 14
LB AT 0 ] P bR i mg(ﬁla ' A) > Ptid chi B 3
#F RSP AL G ok o SZFP A o AR B AR (S 1) L F ] 2
B R E AR EMR YR RS 8 AR ELRE M 36 ) S A
WEX EBIFAR DG O PFerit R e fp e ILE (B> > B) o

8- B SIZFP £ SRR gHmf FRinon TR KoKz b
% 3oL L 4 % Bt ethephon 5 0 i1 0~ 12~ 4~ 8122 24 | Pk SIZFP 4
B > %%k SIZFP 4 ¥ & &I ethephon MR T » A% 4 | B4R
Fh o ¥ 24 PEEARERBIET O BB L RE(H- > B)- Pti4
mC G ACRFEE F AR RS § Sr/eJZ cthephon (¥R (R 0 A) o %
KPR o FICARSRF S 00124 8113 24 peni B 5 g £
TP A DR G e (R 0 B) s WIPI-2 5 © v g 4 5 37k 3A % 50 F](van Schie
etal, 2007) » wis §IcAILF FTpL R (R N 0 A) -
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6. SIZFP ¥ st - fg = mve § 2§

w13 SIZFP tfg tr fmbe P LIz ¥ > #ru 4] * & 48 WolF PSORT
(http://wolfpsort.org/)3g i#] » 7¢ il % % SIZFP £ PRH (At4g29940)% 15%4p iz » PRH
(pathogenesis-related homeodomain protein) @ ¢ & » ‘w2 % > #1712 3] SIZFP
fnre P kT BT Gy A e % > e SIZFP 0 R 74 45 2 3 NLS (nuclear
localization sequence) - fn 2 F A8 F &% ¢ # W > * p2FGW7 ¥ jH# I GFP 2 i 2
TRISREY X & LRI % (R4 > A) > @ 1% CaMV 358 promoter i £ %
I GFP-SIZFP € e ¥ % 3-v e ialh k2 FH{ > 2R SIZFP fiwie ¥ IR
Sk s ® o 41 % SIZFP-GFP e 2 4 & v sy FF 30K A F i % (B4 >
B)- i3 7 39 (CFP-MAP4)# fic 5 2.7 39 (talin-YFP)¥ jb % 7t o 2 7 40 p&
€ EIMT PR kA F (Bl 400 Cr D)2 8= 4 §1* CFP-MAP4 & talin-YFP
g2 GFP-ZFP FE 2 £ kv B4 IFLE'J 9 h Rk ’Fﬁ%ﬁ“‘ 7% I > GFP-SIZFP {#lm?z
® 4 7.ehix % 27 CFP-MAP4 5 *M\%@(@H VE)> 2 talin-YFP % i % % %
2 e £ (B4 0 F) > F]eoda Rl SIZEP %“?ﬂ#ﬂ O R ARCE T i L

Y ey e *

7. RO EAERLGEELS I Kk

2 CaMV 35Spromoter i & 4 . SZFP 3t e = i} & G v 47 &k 0 Fub E
#h F)(Bar) 3 72 §* 4 pEarleyGate 201 * =& i #h3 » T1 plants r2 #33) & iE 12
75 42 % > 12 Genomic PCR #2346 7 # 78 A Flerza R F T fa B3 £ o T2 {5 4k
T R GRS RRAPEIERI] FE bR - BEALTRE S 0 A
e B fE S (SO T3 L AT RN 2 5 ﬂ % Homozygous-i¥ B~ empty
pEarleyGate 201 # 78tk ~ B 4 AP v} 2 2 7 B 355 :9ZFP homozygous ## 78
B A B4 B 2% RNA /4 F 455 cDNA>f]* RT-PCR = 3 #8] SZFP 2. RNA

EF 2B AREAFRY 2% F R4 2o empty pEarleyGate 201 ## 78 tk 2 ¥

=

|

e
=

gl

<=

fianily SZFP AR > @ 7 SZFP et an v 5 SZFP £ 31 >
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%

Hoe X %5 Y 382 3650355 9ZFP # 7tk RNA 2 & % 3 (B L) g
%%ﬁ“iiéﬁﬁiﬂ%%%iﬁﬁﬁWﬁ@ﬁﬁiﬂn%%@ﬁﬁgﬁg~

RS JUREDE

m

BT A Kk g s E VT

8. R %M SIZFP H 4P 6 F 15 F % ik 3

% thip| 35S :SIZFP A A H F 16 FebuR it @ 8 7 F Heop B RRIGE -
RO EFJ3 2 1I2MSEA - 2B 2 2 FREBEL LT
B T e p FRAERGEE Fup i B B line £ itk BRI
10 mL Eji%t (ODgoo=0.3) » & % B » 35S:SZFP &1 87 4 4| 2 78 3 LR et A f
RERBF R RAL S 7T X DRE B pAc 2 LB line ¥ pHEF 7 3400 030 %
12 2 (5 F et R b sl v ol S o 07 SR i B 0 4 90 35S SIZFP g
TESLES 3= 3IE TS fz;%‘ﬁvfgﬁg:;g B 30%: A B4 5 g e
FERarHRER 3 10%= é«(@‘:iﬁ?erZFPg B 4 fa;}-j_f_f;‘}f‘ﬁq@;;]}%%&;}: .
9ﬁﬂ%mSEP%§f§§h§m¢ﬁﬁ@@ﬂmﬁH

% ¥ P] 35S::SIZFP #4874 A A WERH T R B2 AR

% v E R R R R S i MR A ARR A A 0-2 = 1 (]

il

L) BERESRBEERFARL 20 pEBTES IR FRRE F 2K
EAR I R B S st > 35SISIZFP A bk R B B ¥ C sl
B iR R 5 40%-60% = & 0 @ & B - g o o e s kiR 1

B m QTR Y B L 80% 1 f oM s A L u o ¥ M E R E F AR

T F S 24 ] PERIEE Atk § B ehiit s Hi(data not shown)

10. 36 E 2 M YZFP M s PPt 2 AT a2
57 ¥R 3IBS:YZFP EA P O HA T F at L > Bt X g
BR P wd 12MS#3H 5 150mMNaCl 2. 1/2MS {6 » * 5w 2 7 BRI F
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GG PIRG 2T R RF IR ERY SR BRI EHA L
BT RIT - A AMAT A2 FAy PHOF RO ER L
v 44 > @ 35S:9ZFP E AR = i B L= GuL GIRDL R 5 BT R
BB (Bl cA)c B- HRPIESFNZETFR - B4 2R
12 MS e d i % > 35S :SZFP 58 kg 87 4 4] 2 78 5 UM e et A
ko FFEFZET RS ALR 0 A 2B T HB > 35S SZFP #a thhE S &
G E B A )2 s PP S (B e 0 B) &7 35S:9ZFP
AR AEBRTHEY LD HRE R > B REPRT A o
7R 35SIGZFP BB T WY B T R R 0 T RS ) 4
BHEXZF 100mM & 150 mM NaCl 0 1/2MS FR £ -5 2 (53-8 i g

o h—dnsn 12 MS Bl % A 35S SZFP ki H R P i 6 5

L

=

%}B’;"bploo%-rr"mli_w# 100mMB§ éj’ﬁ@ﬂ]‘p;}ﬂ[ﬁ/\%ﬁ—;*ﬁ—

% % 30%-40%2 B > A B 35S szmaﬁ f%;ﬁa’);;z} o ] H_70%2 38% 0 %
,,.i”

B H ¢ — i 35S:9ZFP s A FOO_’Z}_@M NaCl g @ figf ot 5 33005 4 41

Gl

iﬁﬁzﬁwmwt@#’a%&%mmMN@uﬁmNmﬁ@g%gmﬁ%@
LA T 1K PR 0 R S BB R 1 S 8 K0T 20% (Bl 1) -
12. 5t % B BRI T SZFP A EF B B P chat & 1+

- JER LR SR Y e Rt P sy e R R RS T

w)‘*

% ¥ pliE & 4 I SIZFP £_
Bl e feiaR 4 £330 27 2 Fle B 3(BlLew > A =k iEka %

LARGE:
FEABREEES X (42 > B) e P REBRARETIRALE > L300k

b
ga

ForR B ARRIS A R E G S SR 35S I9ZFP EE ph 2 I 4 A 2 i
ﬁi?Wmﬁﬁm?3%$ﬁ%waﬁbz:Az?ﬁuﬁ,Q,jgﬁki
-;El ° ]’$ 'L /g‘ J\m@ﬁiﬁ ’ HTF “}’E*}\_J_IEJ[&&.Q.Lﬂfp;“" l—’rJ I‘%\ ifﬁ, ;\ﬁ-lﬁ

%] o REom 35S:SZFP # kst & chat L x 3 X B o
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Fri e
Lo#mfany Fahmlisg+ §00 4 58 8% iR R Fow 4
MRERTEE RS IATH A FRIEF A EFF SRR R T
B3 B NVIGSendir o 5 VIGS ® SR £ * & b i fasf » & #5440

FE MR O S LN o f1* VIGSH#: ¢ F 5 5 élﬁk;ﬁfiﬁf 2

»

S48 P H R B B B hE & A F)(Senthil-Kumar et al., 2008) © & 155 57
@ ¥ pkdp 114 B small heat shock protein 17 (shspl7) 4 SRR SR
F i 4 & g T "% (Maimbo et al., 2007) - & L VIGSF 3 {£4 £ & |7 i L Fehw
7t e

* ik v WDNABCE 7] A 47 (8 903 s> — #7528 ficHIT B R F
cfk F3E 7 VIGSH % > 2 ¢ % SZFP - RAV2 Nucleic acid binding protein# 2
s g *r#&ﬁi’h«}ﬁi 7 fs _I_LEL% /‘F" &4 J(@ 'B) BF R HE R
R AT ZHAY F AR wm}ﬁa L-miﬂ IS e T PRy o R
% N FVIGS 0 ¥ ittt AR f ,;’Lsm Pl R R - 22 Gp g
# > B VIGS»cF h& *s:gg;:ﬁ»',s 5 Hzfim%fiﬂ VRGBT - R o - H KR
RIFESFR- L5 Lz%_\r?%wvmﬁp\ +pﬁﬁp€])§&: P BEST i AT R &

kAT R R R B kBT SR T Ap 0 e HRT R R0

PR o VAR IEORPR S KPR 2 G TR - LR AT
£ (Chen et al., 2009) » R & &1 5 += T FlE it BAF seeni®® 4] A b R F) >
Hip#m- BA TV A EZ R 20 MR eI Bop i 4 o Ry R
T Ak IR

VIGSH B ? » 44 § ivenig 7]+ WRKYB3:E (777 7 > DNAM'E 7| & o
WRKY53 - AtINPRL# 78 4 3¢ ¢ X AINPRLZ E+~ £ 2R > 2 qu & 77 WRKY53
& % RUE M R KPR (Dong et al., 2003) - it £VIGS 2 % & 7 WRKY534 2
2 %A Hing Jfrﬁp‘ Flefae 4 T & T > 7 i 2 F] 5 WRKY# %]+ % gene
family » € 3 # i |+ 4 (functional redundancy) 2 58 > #7124 72 * VIGS#h= 3¢
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E-)
N
il
&

B AT FI R i 0 R MAPKES AT A I T i % Bl AR Ae Sk A ik
S e S o
BVIGSH % ¢ » F 2 & PIA 1 § sccalmodulin-7152 - &2 $ffu g % B 7 £ B

@ calmodulin-7# B 2_ £ v M IRE B §d ~ Eikg 1t 2 4 K] g AR AT
(Bl= > A Ercamodulin-7ificend L8 TP R E 8 &4 > WAF T BT
o3 a7 2 calmodulin-7:8 € % Tl i 4k € 3 & % 5k F B 4 A B ek
(Hyperphotomorphogenic growth) » e calmodulin-72. % %k 1 % € B 8@ - ia %
g%k £ 4] (Kushwaha et al., 2008) » k@ ~ < # §1* VIGS# calmodulin-74r+ 14

o fae A £ L IEDFR s 27 A Ad 27 B 4 AR calmodulin- 745 # #4 it

PEARRE > Pl a2 AFIHE AR 2 EA 0 ARFVIGST £ T R

=
=\
\_
%
B0 \v
iyﬂ
~F
o]

# 72 % 29 3 cosilencing 0w it 14 o ##F B calmodulin-7

3 Ve EE R B A dwenipingh F] 0 HRSF Becalmodulin-7 ) g R i

. =
'\.I F

| =5
| | fi.
| {
*%%ﬁﬁ%%w%iiﬂ*%mﬂPﬂk
ERAFIZRAL ke B E Fp FTA B TSRFL 5 &
ﬁzfﬁ o BEET AP FaEF TR 0 TSRFL *’:‘#&7};@_% ’}éf}l% Tﬂxé % 24 )

PEILE 48 ) R 4

F(BlZ) 22 e pgddn o P AL RJL- 43
Y3 okeng ot s TRFLARES § 4%t 2 0 0 TSRFLE# 0 e %
P ERF AT RoE 0 3 5 ¢ A 3 5 ERF AT RORY chh FIE £ ic S
A TR ARBFRRRFE AR REPE s FRE G L 20 I 8
LB RERE . LREERD AL EST AR L ke - B AT AR
[ B

A5 & A Feh& 1S 0 B curculin-like lectin (SCLL) ~ RAV2E A F]% 1
Jf;;:ﬁr,— ApEn ~ EE2R(Ble ) SCLLARF R P § = 48 iz <Hhomologs » B
WOCLLep @5 5 15 233 284 F 8 P & Wavlecting? & e+ A H 2 24 &
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7 B 7 (Barkai-Golan et al., 1978; Sharon and Lis, 2004); % /& i (Hessian fly) % &

¢ 4 2 1= & (snowdrop)Flectindr 4] £ & (Fitches et al., 2004; Majumder et al., 2004;

Hogervorst et al., 2006; Subramanyam et al., 2008) - d >*lectin f &+ ¥+ }]% F] T
14 R L s Ul SCLL & ST HIRF 1 7 R et i G - HFE T
B AT B

RAV2 (Related to ABI3/VP1) 4 %5 + i+ AP2 (APETALAR)#t 4 ]+ 7%
(Wuetal., 2008) - AP2372% ¢ chERF2 R £/ % » it ? § 282 BT ~ 305
T Ea-kg gk l(Wuetal,2008) ; ERF R84 532 {4 g R ] ehF
& 6I4rERFL~ Ptidrt 2 AERFLE 3 5 fE 4 3 2 £ a4 7 5 2 s Bt ]
4 ¥ (Gutterson and Reuber, 2004) o 1 + < )’%E’é“.‘? 73 5 AP2HE TS i i

FRPFER &6 o 6 AP2EERTF] S R e sk RAVLE AL R § %
Xanthomonas axonopodis pv. GIyC| n&f}; Ha R (Kimet al., 2005) @ RAV2 {8+~
WG R A st R AR dvpéa-v 5‘*5@9‘:&;7 %*PRAVZQ 23 F R EH
4 AL RIRAVIE 5 T T ?_%}E‘ﬁr%#ﬂﬁw F M -
3.SIZFPARE £ BT RAFZ KRR

SZFP 5 * hm> EJFRF AL HATF AFILRAATY BT BT HR R
6% 6P 24 [ P SZFP A B Rk 2 il kehd (Ble ) B L F 4
FEZR AHE GZFP 8 B 2 S A > 1 F] 5 % <P sample v6 B %
0 5] 6 | pFF cps gk #7002 %% SZFP 7 il &L S pr gk 2 E 1
T R e F b A 48 [ B BT F R SZFP A ME 7 F A F LK
Sk A PR A 0 PR B B SZFP T R 2 R RS HRT e op A
FR " HEH7a af %P T LR 2 H 6 BB T bldois 5 P B 1
SZFP 4 A% 3 fE 7o

L A DNA et s ehs 45 ¢ 3 38> AINPRL i € 4 & 12 4 30 » SZFP 04
MEEH#BH21% RT-PCR~ &1 AINPRLEE &L 4 3¢ SZFPA < €35
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RO )o@ ok PRASL S hf iy frg R ZFP chi ¢ X 3| % B 4r
FI(R= > B)- @2 A3 4pd - w3 ay v @RS AL KFRS
AR onprlPF o REHRE A2 PRALI A F B § HHEZIIR 2
kPR AR kPRt A E ICSLARE LG § 108 4 Jenfr e 0
(Delaney et al., 1995) » ¥ nprl % S k¥ K45 fe chmt £ 12T "% > 35 BOR Kk
¢4l nprl R ket ¥ 4 £ (Caoetal., 1997) > ¥ #hd 303F § R e 7 3
Rk~ 2R g2y A ] 4 & X g ol (Heil and Baldwin,
2002) > F]pt 4R NPRL 075 feac Jer B 4 KPR anirz > § v &S 4]7 w4
k45 paiE £ A& 4 (Durrant and Dong, 2004) -

*om e F I SZFP ¢ AR R EPrFI(Bl > 0 B)o @ w A7 ¢ ¢ X AINPRL
“ToA 0 R T 5 AINPRLE £ ﬁﬁ%ﬂ&ﬁ&?mbw%ﬁﬂﬁ4’4ﬁ§i
4875 S S o p CSZFP + i .'?]m XKLz prdla &R

oy dpd é%ﬁhp#@mmﬁﬁ wﬂm¢+%ﬂ FpEe 2ok

Fa s o KRR E S TS0k @,Fﬁ%«% | % | MAPKm’% NSLEVE. & A Fia
el T 0 T A g ﬁzfgmr%m‘_utl z)%lFﬁﬁui"JFﬁ fepenp

(Chen et al., 2009; Hase et al., 2008) + .4 mfg_:f% 5 AR %-v 21 JZFP

L_év 25\."‘:‘ 7?'1’*»\1% ﬁ&ﬁ"‘

4. SIZFP ¥ w¢ 3 {5 4 tw¥e chdm e F 28
SR Rl el ﬁ?fﬁff_ﬁ_’%ﬁ’%« B SIZFP i H & dmie 28 > 2 LI
-1 l’i’ﬂt? e11E 7 F-v microtubule-associated protein 4 (MAP4)+ k¥ & (B4 "E)°
® MAP4 & fp & FREP ~3nil { i Rl %5 7 By A RRER > MAP4
A g de p £ Rlend-d > ¥ SIZFP - B Hivendy > B2 fB3tmiin
KHALR G hFd it by FAREE VR AZ R 24T %7 g o
A F s e T R % ehE_ > 22 GFPonly £24] & » %30 SIZFP FE g 7 1 S AR S fE
Gl iand 2T 5 RHEE % > ¥ GFP f& & = ZFP £ N-terminal Jﬁ"

30



C-terminal & 7 ¢ 8258 SIZFP ch# 1= % » Ao SIZFP & 3t mre £ 78 7 2 §_7)
5 GFP @ 838 2 M=% od 3t SIZFP 213§ © Foehjicd 3 » & 4% tubulin »
MAP4 %9l pe B 7|3 2 4p @2 > ® 2 B 5 @ 4rifimicrotubule binding domain » #f
v1iip] SIZFP & 3 ArAlehdky FREP R H ey 22 3%  AXE* deletion
assay & & iE 0 T ac (T SIZFP g iwhiat & ¢ R AE AL P o

s b 2 HCE B AT RIS A T T R A R T B
¢y bR 4e » T ficsk(actin filament) ekt 3¢ talin-YFP » % % % 5+ GFP-SIZFP
2 talin-YFP 2 =% 2 4 (B4 " F)> BEREF SIZFP ¥V it & ¥ - fAlmbe
FRMcE L 0 50 iB- IR SIZFP A v peg b oo A RF R Gy e A
oryzalln ¢ amiprophosmethyl 12 % g 5% erdr 1 3| latrunculin B> 12 Fe 4] | rd2 4 IR
GFP-SIZFP fe % R 4 %ﬁ'f’iﬁ V% SIZFP B el (£7 < ik B ILIR

BE s BT P SIZFP Ry -

LS SRR & N Rx“ fddn b T EHEF AL SR P

B b e (€7 > bl4e DREBla i B 4 dhuf? # bl R S P ERL Y X
4o fr g B frdltE 2 £ (Kasugaetal., 1999); CBF3 i & 4 P O 7 1 4
$E T it o frig k2 £ 4] ¥ B 1o 4 (Gilmour et al., 2000) 5 7 4 4
¥ fkdp &0 R A R AINPRL # 58 A R NS 0 R R S SN
B4 ph g0 £ 8 (Linetal,2004) s TSRFL#E £ 4 M2 L #Hd #5 Fa

ARk et £ £ 7 ¢ % FlFrdl(Zhang et al., 2004) 5 A& R F)E
Wik 4253 2 B8R 7> ¥ 3BSIYZFP e 70 £ R 0 B KT
AR £ T m X P Prd] 0 2R AT m e (B - ) d TP W R R R
BB s AT A e bldcdk £ e s ) AR EFERE > F] 5 SIZFP
oA - By ks B v‘/l?ea‘ﬁ B e R 3 E 39 JT Casein kinase
l-like 6 & % I ¢ B P ddh & 4 Pz ch+ /| 2 A5k (Ben-Nissan et al.,

31



2008) ; ¥ ¢t d 3t AIMAP ¢ #5807 ¢ ficd eht s(Lietal., 2007) © F]#- SIZFP

A TR B A o K K{I? GFP ffrd-d i kT mitA 47

SIZEP *+ fm¥e i s HE 47 i & el 48 o

6. FE LR SZFP ¥ it g + PR ON @A R F 165 R 4 T4
AR 1o 1 A r 35S SIZFP b e 4 i 5 ik S0 9 4 ) 2 g )

o enre 0% kB E-(B 2 )0 & TRV-VIGS % % A7 # 2 SZFP 14 § svint

Wi TS B A ) B fkeng R S B84 F 0 LA SZFP

AT RF A - 1@:1'§.?ﬁﬂ;}1-mu NERCIET TR gk <) i g =, g @%-&;E./{_.,_,_
I ffren& 3o %E{?ﬁﬁﬂfrb% ik pE o ﬁﬁ?ﬁf"i‘# 3 S Iﬁalﬁﬁﬂ)% I )

7 ERF104 i & % i 78 th 2 erfl04 ﬁ%ﬁi’?fi § i AR R R A e R R
i A+ (Bethke et al., 2009)° F gyd - J\ﬁﬁ/ﬁ.u % cthephon 2 ¢ #r4] SZFP
R IRE 0 K EFEFS % 35S SZFP%H“*# ‘”**"’F LT o S
;}*“‘f SIZFP ¥ s > if 17 i Fﬁ%é&:}:}‘i%‘%ﬂliwf o ¥t i {81 R e SIZFP 4
§avehdn Fo gk ph B At *Jr 4 L 1'—”# ﬁle\m}n B At5g10650 =g i
14 (similarity) 5 55%m - & ']t}_(ldentltles);a 9% P F e b R P hRee B TR
FEF? XTI - T R2BIRSIZFP et 5y 0 P d 3 VIGS F 23 8070 %30 5
G R LR S o el SR RN R ll?%#ﬁ et (T4 6 H T 165 F
Ad s F gl F BB GE 2 € % >3 F(Lin et al., 2008a; Robatzek et al.,
2007; Wei et al., 2007) » #7141 ¥ i F] 5 B4 fE g (%@ '%‘C:f?‘u'[}ia']“i.f%% F heip

Ryt gk o P o L A eniss e 3 8 2 24 35S 9ZFP # g X (%
=) BF s L FE T f# SIZFP eh# i o

# i Bt 35S:9ZFP I Rup L RGE R AR G o @R ¥ o
idependent line i > > A X H 4 { % 7 I line (7 35::9ZFP # 7 k> 7 1 { el
SIZEP thsh iy o ¥ i fafb F 46 FeiB A o F R - HEREA P % w i

EAFREZIAF-RoFEEFID R%/%fﬁiﬁi" oA F G *r'f)%l?:]



FE S M T B S ASL S R A AR T Y A FRFER -
R R AT ARG SRNG 0 R FRBAR A EF e R o &

AL L BHRESFREF R Ko BRI A HL R

IRLG O A 45 SIZFP 0¥ 5y # iy 0 SIZFP e 5F fgq*&{é{::fp v ¢ ORING
v > 33 $# RING v 7 7 87 > 3% 5 £ 3 RING domain 3-v {7 & &
E3 ubiquitin ligases (Deshaies and Joazeiro, 2009)> ] SIZFP » ¥ i & 3 ubiquitin
ligases eF7% 14 o F7 3 dp 4142 4~ 1% i ubiquitination G AR ©1 A 53F § 2 chked
Byl s e nd E o AjEd B R Y F 2 F £ 8 hk ¢ (Devoto e
al., 2003; Goritsching et al., 2007) ; &|4-if £ % BA&F ? 9 OsRHCL 3| P £ a7} &
¥ 3 4v 48 47 ¥ F pseudomonas syringae pv. Tomato DC3000 s # (Cheung et al.,
2007) ; @ #8 & % 3 OsBIRF1 E'J AR T PR R $ 4 4 122 202 B A B et
% 2(Liv etall,, 2008) - & 3 B o @52 7oil SIZEP tfipm 7 @ Hifend § 410
BN AFT AKRDT AR SlZFP;@ %}ki’ ublqultlnatlon pathway % %
SIZFP $>igehd 4 5 fF-d B4 % ﬂ]v@%; .I2I6S proteasome f 7 4 fZ4% ubiquitin
£ 2 ehdkv o &d? MGI32 # u #»’P%E'J: 268 proltéa_\_sor.ne A > f1F MG132 a2
35S::SIZFP # 75 $& » i & e 1345 3ISS::SIZ.FP.§F§_1:%,5#’@}I§5 Moo BV i,
35S::SIZFP 78 phdugp (4% (& F] 5 SIZFP %2 55342 4 # )\ ubiquitination
pathway » & @ §5 8848 4 $HFeip B o 4 B H g T o

“$ Flm R A RiplE T 35S:9ZFP R B R ] (R
=) E#&’fﬁﬁf@f’fﬁﬁj‘? EAN £ N 1,?’@’”" PR NI Bl
FRHEFEF NS FR S § 0 AFRF) m# R R R L
Dopeid o Bo AP RBERT AR 2GR T R R R
AR TR DR R Y F RLE T AR ST F e
F AR AR FEBA I F Ok R M U LR S0 B 2 eni

% o

33



7.9ZFP 2@ ¢ ¥ g iweng 4
M2 AT 35S:9ZFP AR 4 0% F fdd B T L (R e ) s L
BRAF A EARS FaA AR { o IZFP £ 3 g §et et 5 4 B
Tttt o Vb ARTER Y fEF g REE > A B3 F line ¢ 35S :SZFP #
FARE R fecnfuldt > d 3t P oa A7 3] e homozygous 35S:SZFP # Atk 5§ =
ook ok BIEH e B line S BB 1 EEs SZFP hat i o
d ** SIZFP ihZ = ¥ E dfedr chiwbe F 2Ejicg o 444 83 420p] SIZFP
[ERCEAE LR AL s A ?)[?JH’ B RIZHCE R 8 Pl € §T et
oy tBTERYRBEL L @ WELRIE S S R E e B g
EATE AR g Fe s (a2
G@FEs 7 (Wangetal,2007) 3% H & 220405 5 chipli @ > 1% pronamide
@%%ﬂﬁﬁﬁmﬁa¢ﬁ¢%r’v %ﬁ%ﬁﬁﬁﬁﬁﬁﬁmﬁéi
(Abdrakhamanova et al., 2003)’ g mﬁ%wﬁgm & ﬁﬂ“zﬁ;i&ﬂt'g FNEE B B G AR
(Olinevich et al., 2002) ; ¥ ¢t ,%2@11#;#»?%}: fa)pvrﬂ* £ 0 g RS
B 0l S g1 gt 7| (Balancaflor and H_alsenstem 19’9_§) o FIP A Gk G F S Ey
B2 PGB 6 A o s *5’.‘3’_’%« » &35 % % T SIZFP (=3t tm e o
Shjicp i b o 80R) SIZFP ¥ A § B e BT Hop ent ) e ihd
£ o p e g if 35S :IGFP-ZFP @B (e ) 0 £ gL £ R AT S @

F g AL SIZFP i 8 T = ¥ e % { Ao FELSIZFP i e @ 7 AL IR e an o

Qo
W

A AU* VIGS @E 2 AR RAER- LT i 52§ oy R R
AT 2R - B F RING domain eh3d-d H SIZFP ¥ iy = tfe 4~ 'moe F %
SMCE g R FRRING By f i BB A BEEE
2 IZFP 3P L v h P B8 Mo JZFP chi B 2 s & T ek it SZFP

%\Iﬁ‘ugm%‘ﬁ? bgfg‘%‘\:%ﬂ.,a ig%’_!'l LT E

=
A
P
B

e PP R R -



24

F4c 3 (2004). AINPRL # 78 § 302 %k & +'—’r EIRURB Y o W o B FiL
PREFT TR LHT o

PAK (2008). § ¥t o A+ BHFE L B SRS SRS
TR LT o

Abdrakhamanova, A., Wang, Q.Y., Khokhlova, L ., and Nick, P. (2003). Is
microtubule disassembly a trigger for cold acclimation? Plant Cell Physiol 44,
676-686.

Agarwal P.K., Agarwal P., Reddy M .K., Sopory S.K. (2006). Role of DREB
transcription factors in abiotic and biotic stress tolerance in plants. Plant Cell
Rep. 25: 1263-1274.

Apdl, K., and Hirt, H. (2004). Reactive oxygen species: metabolism, oxidative stress,
and signal transduction. Annu Rev Plant Biol 55, 373-399.

Arnon, D.I. (1949). Copper Enzymes in Isolated Chloroplasts - Polyphenoloxidase in
Beta-Vulgaris. Plant Physiology 24, 1-15.

Barkai-Golan, R., Mirelman, D., and Sharon, N. (1978). Studies on growth
inhibition by lectins of Penicillia and Aspergilli. Arch Microbiol 116, 119-121.

Baulcombe D. (2004). RNA silencing in plants. Nature. 431: 356-63.

Ben-Nissan, G., Cui, W., Kim, D.J.,-Yang, Y.; Yoo, B.C., and Lee, J.Y. (2008).
Arabidopsis casein kinase'l-like 6 contains a microtubule-binding domain and
affects the organization of Cortieal microtubules. Plant Physiol 148,
1897-1907.

Bernoux, M., Timmers, T., Jauneau, A Brlere C., deWit, P.J., Marco, Y., and
Ded andes L. (2008). RD19, an A“rabldopsw cysteine protease required for
RRS1-R-mediated resistanee, is rel@cahzed to the nucleus by the Ralstonia
solanacearum PopP2 effector. Plant Cell 20, 2252-2264.

Bethke, G., Unthan, T., Uhrig, 3.F.;-Poschl, Y., 'Gust, A'A., Scheel, D., and Lee, J.
(2009). F1g22 regulates the release of an ethylene response factor substrate
from MAP kinase 6 in Arabidopsis thaliana via ethylene signaling. Proc Natl
Acad Sci U S A 106, 8067-8072.

Blancaflor, E.B., and Hasenstein, K.H. (1995). Growth and microtubule orientation
of Zea mays roots subjected to osmotic stress. Int J Plant Sci 156, 774-783.

Boller, T. (1995). Chemoperception of microbial signals in plant cells. Annu. rev.
plant physiol. Plant Mol. Biol. 46, 189-214.

Bostock, R.M. (2005). Signal crosstalk and induced resistance: straddling the line
between cost and benefit. Annu Rev Phytopathol 43, 545-580.

Boyer, J.S. (1982). Plant productivity and Environment. Science 218, 443-448.

Bray E.A., Bailey-Serres J., Weretilnyk E. (2000). Responses to abiotic stresses. In
W Gruissem, B Buchannan, R Jones, eds, Biochemistry and Molecular
Biology of Plants. American Society of Plant Physiologists, Rockville, MD, pp
1158-1249.

Brigneti, G., Martin-Hernandez, A.M ., Jin, H., Chen, J., Baulcombe, D.C., Baker,
B., and Jones, J.D. (2004). Virus-induced gene silencing in Solanum species.
Plant J 39, 264-272.

Cai, X.Z., Xu, Q.F., Wang, C.C., and Zheng, Z. (2006). Development of a
virus-induced gene-silencing system for functional analysis of the
RPS2-dependent resistance signalling pathways in Arabidopsis. Plant Mol
Biol 62, 223-232.

Cao, H., Glazebrook, J., Clarke, J.D., Volko, S., and Dong, X. (1997). The

35



Arabidopsis NPR1 gene that controls systemic acquired resistance encodes a
novel protein containing ankyrin repeats. Cell 88, 57-63.

Chan, Y.L., Prasad, V., Sanjaya, Chen, K.H., Liu, P.C., Chan, M.T., and Cheng,
C.P. (2005). Transgenic tomato plants expressing an Arabidopsis thionin
(Thi2.1) driven by fruit-inactive promoter battle against phytopathogenic
attack. Planta 221, 386-393.

Chéllemi, D.O., Dankers, H.A., Olson, SM., Hodge, N.C., and Scott, J.W. (1994).
Evaluating bacterial wilt-resistant tomato genotypes using a regional approach.
J. Am. Soc. Hortic. Sci. 119, 325-329.

Chen, Y.Y, Lin,Y.M., Chao, T.C., Wang, J.F., Liu,A.C., Ho, F.I., and Cheng, C.P.
(2009). Virus-induced gene silencing reveals the involvement of ethylene-,
salicylic acid- and mitogen-activated protein kinase-related defense pathways
in the resistance of tomato to bacterial wilt. Physiol Plant 136, 324-335.

Cheong, Y.H., Chang, H.S., Gupta, R., Wang, X., Zhu, T., and Luan, S. (2002).
Transcriptional profiling reveals novel interactions between wounding,
pathogen, abiotic stress, and hormonal responses in Arabidopsis. Plant Physiol
129, 661-677.

Cheung, M.Y., Zeng, N.Y., Tong, SW., Li, FW., Zhao, K .J., Zhang, Q., Sun, S.S,,
and Lam, H.M. (2007). Expression of a RING-HC protein from rice
improves resistance to Pseudomonas syringae pv. tomato DC3000 in
transgenic Arabidopsis thaliana. J Exp-Bot 58, 4147-4159.

Chinnusamy. V., Jagendorf, A., and Zhu, J.K. (2005). Understanding and
improving salt tolerance in plants. Crop Sei: 45: 437-448.

Ciftci-Yilmaz, S., and Mittler; R/ (2008). Thezinc'finger network of plants. Cell
Mol Life Sci 65, 1150-1160. | (i &

Clough, S.J., and Bent, A.E. (1998). Floral-dip: a simplified method for
Agrobacterium-mediated transformation of Arabidopsis thaliana. Plant J 16,
735-743.

Constantin, G.D., Krath, B.N.; M acFarlane;S.A;; Nicolaisen, M ., Johansen, | .E.,
and Lund, O.S. (2004). Virus-induced gene silencing as a tool for functional
genomics in a legume species. Plant J 40, 622-631.

Dealuney A.J., and Verma D.P.S. (1993). Proline biosynthesis and osmoregulation
in plants. Plant J. 4: 215-223.

Delaney, T.P., Friedrich, L., and Ryals, J.A. (1995). Arabidopsis signal transduction
mutant defective in chemically and biologically induced disease resistance.
Proc Natl Acad Sci U S A 92, 6602-6606.

Deng, X.W., Matsui, M., Wel, N., Wagner, D., Chu, A.M., Feldmann, K.A., and
Quail, PH. (1992). COP1, an Arabidopsis regulatory gene, encodes a protein
with both a zinc-binding motif and a G beta homologous domain. Cell 71,
791-801.

Denny, T.P. (2006). Plant pathogenic Ralstonia species. In plant-Associated Bacteria,
S.S. Gnanamanickam, ed (Dordrecht, The Netherlands: Skpringer Publishing),
pp. 573-644.

Deshaies, R.J., and Joazeiro, C.A. (2009). RING domain E3 ubiquitin ligases. Annu
Rev Biochem 78, 399-434.

Desikan, R., Cheung, M .K., Bright, J., Henson, D., Hancock, J.T., and Neill, S.J.
(2004). ABA, hydrogen peroxide and nitric oxide signalling in stomatal guard
cells. J Exp Bot 55, 205-212.

Deslandes, L., Olivier, J., Theulieres, F., Hirsch, J., Feng, D.X., Bittner-Eddy, P.,
Beynon, J., and Marco, Y. (2002). Resistance to Ralstonia solanacearum in

36



Arabidopsis thaliana is conferred by the recessive RRS1-R gene, a member of
a novel family of resistance genes. Proc Natl Acad Sci U S A. 99, 2404-2409.

Dedlandes, L., Olivier, J., Peeters, N., Feng, D.X., Khounlotham, M., Boucher, C.,
Somssich, I., Genin, S., and Marco, Y. (2003). Physical interaction between
RRS1-R, a protein conferring resistance to bacterial wilt, and PopP2, a type III
effector targeted to the plant nucleus. Proc Natl Acad Sci U S A 100,
8024-8029.

Devoto, A., Muskett, P.R., and Shirasu, K. (2003). Role of ubiquitination in the
regulation of plant defence against pathogens. Curr Opin Plant Biol 6,
307-311.

Dhonukshe, P, Laxalt, A.M., Goedhart, J., Gadella, T.W.J., and Munnik, T.
(2003). Phospholipase D activation correlates with microtubule reorganization
in living plant cells. Plant Cell 15, 2666-2679.

Dinesh-Kumar, S.P., Anandalakshmi, R., Marathe, R., Schiff, M., and Liu, Y.

(2003). Virus-induced gene silencing. Methods Mol Biol 236, 287-294.

Dong, J., Chen, C., and Chen, Z. (2003). Expression profiles of the Arabidopsis
WRKY gene superfamily during plant defense response. Plant Mol Biol 51,
21-37.

Durrant, W.E., and Dong, X. (2004). Systemic acquired resistance. Annu Rev
Phytopathol 42, 185-209.

Fitches, E., Edwards, M.G., Meg, C., Grishin, E., Gatehouse, A.M ., Edwards, J.P.,
and Gatehouse, J.A. (2004). Fusion preteins containing insect-specific toxins
as pest control agents: snowdrop lectin delivers fused insecticidal spider
venom toxin to insect haemolymph following, oral ingestion. J Insect Physiol
50, 61-71. ——

Freemont, P.S. (1993). The RING finger. A novel protein sequence motif related to
the zinc finger. Ann N'Y Acad Sci'684, 174:192.

Freemont, P.S. (2000). RING for destruction? Curr Biol 10, R84-87.

Freemont, P.S,, Hanson, | .M., and Trowsdale, J.(1991). A novel cysteine-rich
sequence motif. Cell 64, 483-484. '

Fuchs U, Damm-Welk C, Borkhardt A. (2004). Silencing of disease-related genes
by small interfering RNAs. Curr Mol Med. 4: 507-17.

Gilmour, S.J., Sebolt, A.M ., Salazar, M.P,, Everard, J.D., and Thomashow, M .F.
(2000). Overexpression of the Arabidopsis CBF3 transcriptional activator
mimics multiple biochemical changes associated with cold acclimation. Plant
Physiol 124, 1854-1865.

Goritschnig, S., Zhang, Y., and Li, X. (2007). The ubiquitin pathway is required for
innate immunity in Arabidopsis. Plant journal for cell and molecular biology. V.
49, no. 3, 540-551.

Goritschnig, S., Zhang, Y., and Li, X. (2007). The ubiquitin pathway is required for
innate immunity in Arabidopsis. Plant J 49, 540-551.

Grimault, V., Anais, G, and Prior, P. (1994). Distribution of Pseudomonas
solanacearum in the stem tissues of tomato plants with different levels of
resistance to bacterial wilt. Plant Pathology 43, 663-668.

Gu, Y.Q., Yang, C., Thara, VK., Zhou, J., and Martin, G.B. (2000). Pti4 is induced
by ethylene and salicylic acid, and its product is phosphorylated by the Pto
kinase. Plant Cell 12, 771-786.

Gutterson, N., and Reuber, T.L. (2004). Regulation of disease resistance pathways
by AP2/ERF transcription factors. Curr Opin Plant Biol 7, 465-471.

37



Hanson, P.M ., Licardo, O., Hanudin, Wang, J.F., and Chen, J. (1998). Diallel
analysis of bacterial wilt resistance in tomato derived from different sources.
Plant Dis. 82, 74-78.

Hase, S, Takahashi, S., Takenaka, S., Nakaho, K., Arie, T., Seo, S,, Ohashi, Y.,
and Takahashi, H. (2008). Involvement of jasmonic acid signalling in
bacterial wilt disease resistance induced by biocontrol agent Pythium
oligandrum in tomato. Plant Pathology 57, 870-876.

Heil, M., and Baldwin, I.T. (2002). Fitness costs of induced resistance: emerging
experimental support for a slippery concept. Trends Plant Sci 7, 61-67.

Hein, |., Barciszewska-Pacak, M., Hrubikova, K., Williamson, S., Dinesen, M .,
Soenderby, | .E., Sundar, S., Jarmolowski, A., Shirasu, K., and Lacomme,
C. (2005). Virus-induced gene silencing-based functional characterization of
genes associated with powdery mildew resistance in barley. Plant Physiol 138,
2155-2164.

Hernandez-Blanco, C., Feng, D.X., Hu, J., Sanchez-Vallet, A., Deslandes, L .,
Llorente, F., Berrocal-Lobo, M., Keller, H., Barlet, X., Sanchez-Rodriguez,
C.,Anderson, L.K., Somerville, S., Marco, Y., and Molina, A. (2007).
Impairment of cellulose synthases required for Arabidopsis secondary cell wall
formation enhances disease resistance. Plant Cell 19, 890-903.

Higashi, K., Ishiga, Y., Inagaki, Y., Toyeda, K., Shiraishi, T., and Ichinosg, Y.
(2008). Modulation of defense signal transduetion by flagellin-induced
WRKY41 transcription factordn Arabidopsis thaliana. Mol Genet Genomics

279, 303-312. ~~ Y :

Hirsch, J., Deslandes, L ., Feng, D.X./Balague, C., and Marco, Y. (2002). Delayed
Symptom Development iniein2-1,"an Arabidopsis Ethylene-Insensitive Mutant,
in Response to Bacterial Wilt Caused by Ralstonia solanacearum.
Phytopathology 92, 1142-1148.

Hogervorst, PA., Ferry, N., Gatehouse, A:M~, Wackers, F.L., and Romeis, J.
(2006). Direct effects of snowdrop lectin (GNA) on larvae of three aphid
predators and fate of GNA after ingestion. J Insect Physiol 52, 614-624.

Hsieh, T.H., Lee, J.T., Charng, Y.Y., and Chan, M.T. (2002). Tomato plants
ectopically expressing Arabidopsis CBF1 show enhanced resistance to water

deficit stress. Plant Physiol 130, 618-626.

Jaglo-Ottosen, K.R., Gilmour, S.J., Zarka, D.G., Schabenberger, O., and
Thomashow, M.F. (1998). Arabidopsis CBF1 overexpression induces COR
genes and enhances freezing tolerance. Science 280, 104-106.

Jaunet, T.X., and Wang, J.F. (1999). Variation in genotype and aggressiveness of
Ralstonia solanacearumrace 1 isolated from tomato in Taiwan.
Phytopathology 89, 320-327.

Jensen, R.B., Jensen, K.L., Jespersen, H.M., and Skriver, K. (1998). Widespread
occurrence of a highly conserved RING-H2 zinc finger motif in the model
plant Arabidopsis thaliana. FEBS Lett 436, 283-287.

Jimenez, R.F.,, Torres, P., Gunther, B., Morgado, E., and Jimenez, C.A. (2004).
Wavelet and Fourier analysis of ventricular and main arteries pulsations in
anesthetized dogs. Biol Res 37, 431-447.

Joazeiro, C.A., and Weissman, A.M. (2000). RING finger proteins: mediators of
ubiquitin ligase activity. Cell 102, 549-552.

Joazeiro, C.A., Wing, S.S., Huang, H., Leverson, J.D., Hunter, T., and Liu, Y.C.

38



(1999). The tyrosine kinase negative regulator c-Cbl as a RING-type,
E2-dependent ubiquitin-protein ligase. Science 286, 309-312.

Kasajima, I., Ide, Y., Ohkama-Ohtsu, N., Hayashi, H., Yoneyama, T., and
Fujiwara, T. (2004). A protocol for rapid DNA extraction from Arabidopsis
thaliana for PCR analysis. Plant Molecular Biology Reporter 22, 49-52.

Kasuga, M., Liu, Q., Miura, S,, Yamaguchi-Shinozaki, K., and Shinozaki, K.
(1999). Improving plant drought, salt, and freezing tolerance by gene transfer
of a single stress-inducible transcription factor. Nat Biotechnol 17, 287-291.

Kim, S.Y.,Kim,Y.C.,Lee, J.H.,Oh, SK., Chung, E.,Lee, S, Lee, Y.H., Chai, D.,
and Park, J.M. (2005). Identification of a CaRAV1 possessing an AP2/ERF
and B3 DNA-binding domain from pepper leaves infected with Xanthomonas
axonopodis pv. glycines 8ra by differential display. Biochim Biophys Acta
1729, 141-14e.

Knight, H., Trewavas, A.J., and Knight, M.R. (1997). Calcium signalling in
Arabidopsis thaliana responding to drought and salinity. Plant J 12,
1067-1078.

Ko, J.H., Yang, SH., and Han, K.H. (2006). Upregulation of an Arabidopsis
RING-H2 gene, XERICO, confers drought tolerance through increased
abscisic acid biosynthesis. Plant J 47, 343-355.

Kobayashi, |., Kobayashi, Y., and Hardham, A.R. (1994). Dynamic reorganization
of microtubules and microfilaments in.flax'cells during the resistance response
to flax rust infection. Planta-195,237-247.

Kushwaha, R., Singh, A., and Chattopadhyay,'S: (2008). Calmodulin7 plays an
important role as transcriptional-regulater in‘Arabidopsis seedling
development. Plant Cell 20, 1747-1759)

Lahaye T. (2004). Illuminating the moleeular basis of gene-for-gene resistance;
Arabidopsis thaliana RRS1-R jand its interaction'with Ralstonia solanacearum
popP2. Trends Plant Sci 9:.1-4.

Li, H., Yuan, M., and Mao, T. (2007)-AtMAP65-1, binds to tubulin dimers to
promote tubulin assembly. J Biochem Mol Biol 40, 218-225.

Lin, W.C., Lu, C.F., Wu, J.W.,, Cheng,M.L.;Lin, Y.M., Yang, N.S,, Black, L.,
Green, SK., Wang, J.F.,, and Cheng, C.P. (2004). Transgenic tomato plants
expressing the Arabidopsis NPR1 gene display enhanced resistance to a
spectrum of fungal and bacterial diseases. Transgenic Res 13, 567-581.

Lin, Y.M,, Chou, I.C., Wang, J.F., Ho, F.I., Chu, Y.J., Huang, P.C., Lu, D.K., Shen,
H.L., Elbaz, M., Huang, S.M., and Cheng, C.P. (2008). Transposon
mutagenesis reveals differential pathogenesis of Ralstonia solanacearum on
tomato and Arabidopsis. Mol Plant Microbe Interact 21, 1261-1270.

Lipka, V., and Panstruga, R. (2005). Dynamic cellular responses in plant-microbe
interactions. Curr Opin Plant Biol 8, 625-631.

Liu, H., Zhang, H., Yang, Y., Li, G., Wang, X., Basnayake, B.M ., Li, D., and Song,
F. (2008). Functional analysis reveals pleiotropic effects of rice RING-H2
finger protein gene OsBIRF1 on regulation of growth and defense responses
against abiotic and biotic stresses. Plant Mol Biol 68, 17-30.

Liu, Q., Kasuga, M., Sakuma, Y., Abe, H., Miura, S., Yamaguchi-Shinozaki, K.,
and Shinozaki, K. (1998). Two transcription factors, DREB1 and DREB?2,
with an EREBP/AP2 DNA binding domain separate two cellular signal
transduction pathways in drought- and low-temperature-responsive gene
expression, respectively, in Arabidopsis. Plant Cell 10, 1391-1406.

Liu, Y., Schiff, M., and Dinesh-Kumar, S.P. (2002). Virus-induced gene silencing in

39



tomato. Plant J 31, 777-786.

Lopes C.A., Quezado-SoaresA.M., Melo P.E., (1994). Differential resistance of
tomato cultigens to biovars I and III of Pseudomonas solanacearum. Plant Dis
78, 1091-1094.

Lorenzo, O., and Solano, R. (2005). Molecular players regulating the jasmonate
signalling network. Curr Opin Plant Biol 8, 532-540.

Mahajan, S., and Tutga, N. (2005). Cold, salinity and drought stresses: an overview.
Arch Biochem Biophys 444, 139-158.

Mahalingam, V., Karvembu, R., Chinnusamy, V., and Natarajan, K. (2006).
Spectral, redox and catalytic studies of triphenylphosphine/triphenylarsine
complexes of Ru(Ill) with N, O donor ligands derived from
2-hydroxy-1-naphthaldehyde and primary amines. Spectrochim Acta A Mol
Biomol Spectrosc 64, 886-890.

Maimbo, M., Ohnishi, K., Hikichi, Y., Yoshioka, H., and Kiba, A. (2007).
Induction of a small heat shock protein and its functional roles in Nicotiana
plants in the defense response against Ralstonia solanacearum. Plant Physiol
145, 1588-1599.

Majumder, P., Banerjee, S., and Das, S. (2004). Identification of receptors
responsible for binding of the mannose specific lectin to the gut epithelial
membrane of the target insects. Glycoconj J 20, 525-530.

Marois, E., Van den Ackerveken, G., and Bonas; U. (2002). The xanthomonas type
III effector protein AvrBs3 modulates_plant.gene expression and induces cell
hypertrophy in the susceptible host. Mol Plant Microbe Interact 15, 637-646.

Mauch-Mani, B., and M auch; F(2005). Therole of abscisic acid in plant-pathogen
interactions. Curr Opin Plant Bi61:8, 409-414.

Mikhailova, N. (2006). Identification of epeti reading frames unique to a select agent:
Ral stonia solanacearumrace 3 biovar 2. Mol Plant Microbe Interact 19,
69-79.

Mukhtar, M.S., Deslandes, L., AutiaesM.C«Marco, Y., and Somssich, |.E. (2008).
The Arabidopsis transcription factos WRKY27 influences wilt disease
symptom development caused by Ralstonia solanacearum. Plant J 56,
935-947.

Narusaka, Y., Narusaka, M., Seki, M., Umezawa, T., Ishida, J., Nakajima, M.,
Enju, A., and Shinozaki, K. (2004). Crosstalk in the responses to abiotic and
biotic stresses in Arabidopsis: analysis of gene expression in cytochrome P450
gene superfamily by cDNA microarray. Plant Mol Biol 55, 327-342.

Olinevich, O.V., and Khokhlova, L.P. (2002). Reorganization of the tubulin and
actin cytoskeleton under acclimation and abscisic acid treatment of Triticum
aestivum L. plants. Tsitologiia 44, 532-544.

Prior P., Grimault V., Schmit J. (1994). Resistance to bacterial wilt (Pseudomonas
solanacearum) in tomato: present status and prospects. In: Hayward AC,
Hartman GL (eds) Bacterial Wilt: The Disease and Its Causative Agent,
Pseudomonas solanacearum. CAB International, Wallingford, pp 209-223

Ratnayaka, H.H., Molin, W.T., and Serling, T.M. (2003). Physiological and
antioxidant responses of cotton and spurred anoda under interference and mild
drought. J Exp Bot 54, 2293-2305.

Robatzek, S., Bittel, P., Chinchilla, D., Kochner, P, Fdix, G., Shiu, S.H., and
Boller, T. (2007). Molecular identification and characterization of the tomato
flagellin receptor LeFLS2, an orthologue of Arabidopsis FLS2 exhibiting
characteristically different perception specificities. Plant Mol Biol 64,

40



539-547.

Sanan-Mishra, N., Pham, X.H., Sopory, SK., and Tutgja, N. (2005). Pea DNA
helicase 45 overexpression in tobacco confers high salinity tolerance without
affecting yield. Proc Natl Acad Sci U S A 102, 509-514.

Saurin, A.J., Borden, K.L., Boddy, M.N., and Freemont, P.S. (1996). Does this
have a familiar RING? Trends Biochem Sci 21, 208-214.

Senthil-Kumar, M., Govind, G., Kang, L., Mysore, K.S., and Udayakumar, M.
(2007). Functional characterization of Nicotiana benthamiana homologs of
peanut water deficit-induced genes by virus-induced gene silencing. Planta.
225, 523-539.

Senthil-Kumar, M., Rame Gowda, H.V., Hema, R., Mysore, K.S., and
Udayakumar, M. (2008). Virus-induced gene silencing and its application in
characterizing genes involved in water-deficit-stress tolerance. J Plant Physiol
165, 1404-1421.

Serrano, M., Parra, S, Alcaraz, L.D., and Guzman, P. (2006). The ATL gene
family from Arabidopsisthaliana and Oryza sativa comprises a large number
of putative ubiquitin ligases of the RING-H2 type. J Mol Evol 62, 434-445.

Sharon, N., and Lis, H. (2004). History of lectins: from hemagglutinins to biological
recognition molecules. Glycobiology 14, 53R-62R.

Shibaoka, H., and Nagai, R. (1994). The plant cytoskeleton. Curr Opin Cell Biol 6,
10-15. .

Shinozaki, K., and Yamaguchi-Shinozaki, K. (1996). Molecular responses to
drought and cold stress. CutzOpin Biotechnol 7, 161-167.

Sockinger, E.J., Gilmour, S.J;yand Fhomashow, M.F. (1997). Arabidopsis thaliana
CBF1 encodes an AP2 domain-containing transcriptional activator that binds
to the C-repeat/DRE, a’cissacting BNA regulatory element that stimulates
transcription in response to low temperature and water deficit. Proc Natl Acad
Sci US A 94, 1035-1040.-. % |

Subramanyam, S., Smith, D.F,, Clemens, 3:C., Webb, M .A., Sardesai, N., and
Williams, C.E. (2008). Functional characterization of HFR1, a high-mannose
N-glycan-specific wheat lectin induced by Hessian fly larvae. Plant Physiol
147, 1412-1426.

Takabatake, R., Karita, E., Seo, S,, Mitsuhara, I., Kuchitsu, K., and Ohashi, Y.
(2007). Pathogen-induced calmodulin isoforms in basal resistance against
bacterial and fungal pathogens in tobacco. Plant Cell Physiol 48, 414-423.

Takai, R., Matsuda, N., Nakano, A., Hasegawa, K ., Akimoto, C., Shibuya, N., and
Minami, E. (2002). EL5, a rice N-acetylchitooligosaccharide
elicitor-responsive RING-H2 finger protein, is a ubiquitin ligase which
functions in vitro in co-operation with an elicitor-responsive
ubiquitin-conjugating enzyme, OsUBCS5b. Plant J 30, 447-455.

Takemoto, D., Maeda, H., Yoshioka, H., Doke, N., and Kawakita, K. (1999).
Effect of cytochalasin D on defense responses of potato tuber discs treated
with hyphal wall components of Phytophthora infestans. Plant Sci 141,
219-226.

Thion, L., Mazars, C., Nacry, P., Bouchez, D., Moreau, M., Ranjeva, R., and
Thuleau, P. (1998). Plasma membrane depolarization-activated calcium
channels, stimulated by microtubule-depolymerizing drugs in wild-type
Arabidopsis thaliana protoplasts, display constitutively large activities and a
longer half-life in ton 2 mutant cells affected in the organization of cortical
microtubules. Plant J 13, 603-610.

41



Thomashow, M.F. (1999). PLANT COLD ACCLIMATION: freezing tolerance genes
and regulatory mechanisms. Annu Rev Plant Physiol Plant Mol Biol 50,
571-599.

Torii, K.U., McNélis, T.W., and Deng, X.W. (1998). Functional dissection of
Arabidopsis COP1 reveals specific roles of its three structural modules in light
control of seedling development. EMBO J 17, 5577-5587.

Torii, K.U., Soop-Myer, C.D., Okamoto, H., Coleman, J.E., Matsui, M., and
Deng, X.W. (1999). The RING finger motif of photomorphogenic repressor
COP1 specifically interacts with the RING-H2 motif of a novel Arabidopsis
protein. J Biol Chem 274, 27674-27681.

Torres, M.A., and Dangl, J.L. (2005). Functions of the respiratory burst oxidase in
biotic interactions, abiotic stress and development. Curr Opin Plant Biol 8,
397-403.

Valentine, T., Shaw, J., Blok, V.C., Phillips, M.S,, Oparka, K.J., and Lacomme, C.
(2004). Efficient virus-induced gene silencing in roots using a modified
tobacco rattle virus vector. Plant Physiol 136, 3999-4009.

van Schie C.C.N., Haring M .A., Schuurink R.C. (2007). Tomato linalool synthase
is induced in trichomes by jasmonic acid. Plant Mol Biol 64, 251-263

Vasse J., Danoun S, Trigalet A. (2005). Microscopic studies of root infection in
resistant tomato cv. Hawaii7996. In: Allen C, Hayward AC (eds) Bacterial
Wilt Disease and the Ralstonia sol anacearum Species Complex. APS Press St
Paul MN pp 285-291

Verma, A.J.D.a.D.P.S. (1993). Prolifie blosynthes1s and osmoregulation in plants.
plant journal 4, 215-223: .

Waditee, R., Bhuiyan, M.N., Rai, V.| Aoki; K Tanaka Y., Hibino, T., Suzuki, S.,
Takano J., Jagendorf A.T., and 'fakabe T. (2005). Genes for direct
methylation of glycine-provide high'levels of glycinebetaine and abiotic-stress
tolerance in Synechococcus'and Arab1d0ps1s Proc Natl Acad Sci U S A 102,
1318-1323.

Waigmann, E., and Zambryski, P. (1994). Plasmodesmata Gateways for Rapid
Informatlon Transfer. Current Biology 4, 713-716.

Wang, C., Li, J., and Yuan, M. (2007). Salt tolerance requires cortical microtubule
reorganization in Arabidopsis. Plant Cell Physiol 48, 1534-1547.

Wang, C.D.,Hu,Y.L.,We H., Yu, P.C,, Che, T.T., Lin, Z.P. (2004) Dehydrin gene
transformed petunia showed strong resistance to drought stress. Molecular
Plant Breeding 2, 369-374.

Wang J.F., Lin C.H. (2005) Colonization capacity of Ralstonia solanacearum
tomato strains differing in aggressiveness on tomatoes and weeds. In: Allen C,
Prior P, Hayward AC (eds) Bacterial Wilt Disease and the Ralstonia
solanacearum Species Complex. APS St Paul Germany pp 73-79

Wang, J.F,, Olivier, J., Thoquet, P., Mangin, B., Sauviac, L., and Grimsley, N.H.
(2000). Resistance of tomato line Hawaii7996 to Ralstonia solanacearum Pss4
in Taiwan is controlled mainly by a major strain-specific locus. Mol Plant
Microbe Interact 13, 6-13.

Wang, Y.S, Pi, L.Y., Chen, X., Chakrabarty, PK., Jiang, J., DeLeon,A.L., Liu,
GZ. Li, L., Benny, U., Oard, J., Ronald, P.C., and Song, W.Y. (2006). Rice
XAZ21 binding protein 3 is a ubiquitin ligase required for full Xa21-mediated
disease resistance. Plant Cell 18, 3635-3646.

Wel, C.F., Kvitko, B.H., Shimizu, R., Crabill, E., Alfano, J.R., Lin, N.C., Martin,
G.B., Huang, H.C., and Collmer, A. (2007). A Pseudomonas syringae pv.

42



tomato DC3000 mutant lacking the type III effector HopQ1-1 is able to cause
disease in the model plant Nicotiana benthamiana. Plant J 51, 32-46.

Wu, L., Zhang, Z., Zhang, H., Wang, X.C., and Huang, R. (2008). Transcriptional
modulation of ethylene response factor protein JERF3 in the oxidative stress
response enhances tolerance of tobacco seedlings to salt, drought, and freezing.
Plant Physiol 148, 1953-1963.

Xu, R.,and Li, Q.Q. (2003). A RING-H2 zinc-finger protein gene RIE1 is essential
for seed development in Arabidopsis. Plant Mol Biol 53, 37-50.

Yamaguchi-Shinozaki, K., and Shinozaki, K. (1993). Characterization of the
expression of a desiccation-responsive rd29 gene of Arabidopsis thaliana and
analysis of its promoter in transgenic plants. Mol Gen Genet 236, 331-340.

Yoo, S.D., Cho, Y.H., and Sheen, J. (2007). Arabidopsis mesophyll protoplasts: a versatile
cell system for transient gene expression analysis. Nat Protoc 2, 1565-1572.

Zeba, N., Isbat, M., Kwon, N.J., Lee, M.O., Kim, S.R., and Hong, C.B. (2009).
Heat-inducible C3HC4 type RING zinc finger protein gene from Capsicum
annuum enhances growth of transgenic tobacco. Planta 229, 861-871.

Zhang, H., Zhang, D., Chen, J., Yang, Y., Huang, Z., Huang, D., Wang, X.C., and
Huang, R. (2004). Tomato stress-responsive factor TSRF1 interacts with
ethylene responsive element GCC box and regulates pathogen resistance to
Ralstonia solanacearum. Plant Mol Biol 55, 825-834.

Zhang S.Z., Yang B.P.,, Feng C.L., andTangH.L.(2005). Genetic Transformation
of Tobacco with the Trehalese Synthase Gene from Grifola frondosa Fr.
Enhances the Resistance to Drought and Salt in Tobacco Journal of
Integrative Plant Biology. 5. [~

Zhou, J., Zhang, H., Yang, Y., Zhang, Z_EHu X., Chen,J., Wang, X.C., and
Huang, R. (2008). Abscisie acid rq_gulates TSRF1-mediated resistance to
Ral stonia solanacearum by modifying the expression of GCC box-containing
genes in tobacco. J Exp Bot 69, 645-652.

Zhu, J.K. (2002). Salt and drought stress 51gnal transduction in plants. Annu Rev
Plant Biol 53, 247-273.

43



# - ~ VIGS # 2 §dvir LA P RRIRAT FEL AT

: Mean”
Silenced Gene Sample No.
Collar Stem
AtNPR1-array
WRKY DNA-binding protein 53 b
36 3.59 ns 1.36  ns
(WRKY53)
zinc finger protein-like (3ZFP) 36 459 b 3.64  **
olygalacturonase inhibitor protein
porygatacty orerp 36 453 209
(PGIP)
pathogenesis-related protein (STH2) 36 2.6  ns 0.83 ns
oxophytodienoate reductase 3
36 1.6 ns 091 ns
(OPR3)
MAP kinase16 (MAPK16) 33 2.69 ns 1.16 ns
methylenetetrahydrofolate reductase
24 4.0 2.28
(MTR)
nucleic acid binding protein (NABP) 12 69 ¢ 4.1 -
calmodulin-7 VA - U 1.42
control (TRV-infected") N 98 2.73 0.47
AtCBFl-array o> |
RAV2 W B || Yaa - 3.8
ERFS5 SN g6 |V 87 ns 226 s
control (TRV-infected® ) : 48 @V 3.6 0.99

¥ 155 B 2 #) £ (log [CFU/gram plant tissuc])

b highly significant; *: significant; ns: not significant.

‘AL FEF pTRVI £ empty pTRV2 vector s § ictk B A E > s AFRE
o F R e o

A LA RB A

44



# 2 ~¥B VIGS #roF 9rig * 2313

Genes Accession Number Gene-Specific primers Fragment length (bp)

9ZFP TC122455 F: 5-"AACGGTATGAACCGTGAAGC-3' 255
R: 5-GGGCAGAGCGGTACTAACAG-3'

WRKY53 TC116257 F: 5-~AATGGGCTTGAAGGTCCATG-3' 307
R: 5-GGTTTGGTGTTGCAGAGTTG-3'

MAPK 16 TC117792 F: 5-CTTCTTCCATGGATCCTACC-3' 251
R: 5-ATCTGGATGCCTAAGTAGCC-3'

MTR TC116781 F: 5-GTGATATAACATGGGGTGCTG-3' 330
R: 54CAGGATGTGCCTCTGGATAAC-3'

Calmodulin-7 TC123982 F: 5'-GGGACTGTGATGAGGTCGTT-3' 212
R35-GCAGEAGAGATGAACCCATT-3'

NABP TC118151 F: 5-*GGTGGTGGAGCTATGGCTAA-3' 292
R+ 5“AAACGAGTCGGCCTAACAGA-3'

RAV2 AK320001 F:5-GTTACACCAAGTGACGTTGG-3' 238
R: 5-CAATATCACCGGCCTTCAAG-3'

ERF5 AY559315 F: 5-GAGAAGAAGCATTACAGGGG-3' 376
R: 5-CATCCCAAATCGTCGACCAA-3'

Ubi3 X58253 F: 5-TGCAGATCTTCGTGAAAACC-3' 302

F: 5'-~AGCGAGCTTAACCTTCTTCT-3'
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Targeted tomato genes  Accession Number Gene-Specific primers Fragment length (bp)

SzFP TC122455 F: 5-GGAGTGCATAAAGCAGTGGT-3' 307
: 5"ACAAAGCCAGAAGAAGGCCT-3'

: 5-CACTTGCTCTCTCCTACTTC-3' 325
: 5“CACCTTCAAGAAGAAGAGCC-3'

: 5“AGATGGAAGCATCTGCCAGT-3' 302
: 5-GGGTATCTGTAGAATTGTGGG-3'

: 5-TGGAGTTETTCTGCTCTCAG-3' 333
: 3%CATTATCGACGAGGCTGACC-3'

{5 -GAAGTGGATGCTGATGGTAA-3' 287
15 CACTTGGCCATEATGACCTT-3'

: 5 AACEATAGACCTCGCAAAAG-3' 314
{ SLTCTCAGGATATTCAATCTGG-3'

R

WRKY53 TC116257 F
R
F
R
F
R
E
R
F
R

RAV2 AK320001 F:5 GTGAGEI TICAACGATCTAC-3' 301
R
F
R
F
R
F
R
F
R
F
R

MAPK 16 TC117792
MTR TC116781
Calmodulin-7 TC123982

NABP TC118151

: S2CCOTTIGTTICTTTCTACATG-3'

. 5-GGGTTCTCCACAAGAGACTT-3' 318
: 5'-CCECTGTAATGCTTCTTCTC-3'

: 5“-TGGCGTCTTCAGCTCAAGAT-3' 439
: 5’CCATGAGTTCCATCAGGCAT-3'

: 5~ AGACTTAGGCAATCCTTACC-3' 280
: 5“ACCTGTAAGGTTAGTGAAGC-3'

: 5'-“GGAAAGCCATTGACCTATTC-3' 274
: 5“TGGAAGGAACAAAACACACA-3'

: 5'-“CTGACGAACTTTCAATGCAGT-3' 372
: 5“ATATATGTACATTTATCACAGGTAC-3'

ERF5 AY559315

OPR3 TC124656

PGIP TC116878

STH2 TC124012

PDS CAA42573
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% 7 ~ Real-time PCR 2 QZFP i 7 #1i¢ * 2_

o

Genes® Accession Number Gene-Specific primers Fragment length (bp)

AAA-type ATPase  TC162402 F: 5'-“AAAGTTCCGCCTCTCAATCA-3' 206
R: 5-ATCATTAGCCGAGCTGTTGC-3'

CCs TC154917 F: 5-TTTTTGGTGTTGTTCGCTTG-3' 204
R: 5'-ATGCCTCTCCTTTCTCGTCA-3'

SCLL TC162132 F: 5-GCCTAATCTCGGTTGCTCTGA-3' 210
R: 5'-CCTATGGCCCTGGAAGAATTT-3'

Expressed protein =~ -° F: 5'-TGTCGACAGATGTGCATTGTAA-3' 242
R: 5'-ATTAGCCAAATGGGGTGTCA-3'

SRLI2 TC155448 F: 5-TCTGACGAGGTITGACGTCTGA-3' 201
R: 5-CATCAACCCAATCAAGCACCT-3!

SnRNP TC157998 F: 5-AGCCAGTCGTTCACTGACET-3' 214
R: 5-TTCGCAAGECAATATCAGAA='

RAV2 AK320001 F: 5 GTTACACCAAGTGACGTTGG 23 238
R: 5- CAATATCACCGGCC"&CAAG 3

SZFP TC122455 F: 5-AACGGTATGAACCGTGAAGC:3' 255
R: 5'- GGGCAGAGCGGTJ\CTAAC.AG '

pti4 U317071 F: 5'-GGATCAACAGTTACCACCGACG-3' 182
R: 5'-ACCATCCGACGETTFAGAGCG-3'

WIPI-2 K03291 F: 5-GACAAGGTACTAGTAATCAATTATCC-3' 151
R: 5'-GGGCATATCCCGAACCCAAGA-3'

ERF5 AYS559315 F: 5'-“GAGAAGAAGCATTACAGGGG-3' 376
R: 5'-CATCCCAAATCGTCGACCAA-3'

EF1 X14449 F: 5-GATTGGTGGTATTGGAACTGTC-3' 130
R: 5'-AGCTTCGTGGTGCATCTC-3'

Genes” Accession Number Primer Sequences

SIZFP TC122455 F: 5'-“ATGGATGAATATCCTGTTAAAAGAGCTGGG-3'
R: 5-AGATGTCGGTTTCGATGATTCTACTG-3"
R: 5-CTAAGATGTCGGTTTCGATGATTCTACTG-3"

“% 2t Real-time PCR 2. 313 ;"% sc A Usg 2 513 ;7 §ik %@+ 1 %¢ s 2 285 1 °©
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SZFP ~ (B) SCLL ~ (C) RAV2 ~ (D) Expressed protein ~ (E) AAA-type ATPase ~ (F)
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/& ¥ 157 F F)7® 5 HPL: hours post inoculation

52



SZIFF 1 I AGHG LW A . I:ITF-.EHI: Qv 5 GREIN 7 STE\I‘!-- &2
RAGZ4ETO 1 ;- TSRPIMP HE NME K K | 55 RS S GOLE--- 56
RAIGI0E50 1 S VOFR LWWYE ENHHKT F TAKRT S RER:H?-' =
maGzain 1 AMEARPDSE KG '\o"'\-"F DRFHSH":\E [ - DEEESMNFTRF 55
SIZFP 53 GHEKF‘RFIHFTFGSS SKERY G S 5 5 R TTAF!FIS HICK.‘ MIEDEREDTES L 111
M5G2deT0 67 HEAMATWVESF REIF L § (K= T ByE R SMEEF GOTE .I'IBIIR L LDMD SEE W 116
HI0M0850 6D HNHT cF PP I-ﬁ AR TFOYFGY LR JTARR SLODTE THIC1 119
RAGH450 55 KEE[#: VRS T v RESS FIE G BEICI83858Y L'iEK PFECIAID SER: 10
SIZFP 112 RKES - OWLKOMOSSTERGFOQFDSAKRDTG SK FTE GTENSRPREIFGHGPG 110
miGzaET0 117 NEDSPTSERS LRGKT@ES T I §WVHSESS RGTGHES | HORP D SRDﬁ 175
BIGI0ESD 120 HDDPAATEPTLEROK TIERYT | HWVHP OS5 & |TK-|3- RGTSRI SHPESEEMGTRDA 179
Macz1450 111 EDEVESEILO LGRDOEREMNNEL | YBE ITFEﬁEEQI{LP SRIEGIGFRORFCSEKQEF 17D
SIZFF 1M NOKEFMNSS | B8 EKSIEAHTHSESSEEGTR ECHN SSSEESISHHE:‘ 10
m5G248T0 178 RVE- - - - - - - - NHERIECHARASVHNEK - - - - - - NG F‘HK TPTR SH1 7
RIGI0630 180 LTGPSVSTSSGN EHTVRB LSR- - - - --HR E-C-N HS.HT 15V I
4G40 1M HPGR- - - - - - $GQ$T$.ﬁNR CBP-------co-eanan-n 5GFELUKRL‘~F< DT o
SITFF I VERRHNT EERSEREERRA K e k- SE&EENEEF&VRF ATiEIS I Sls SB15 5 DF S DGR & 88
M5Gz4E70 218 GE 5 RN - [TEGSWVEGKEN I SSPOGNE] T EPF MM L P 5WVR ERY Fi
MI0M0E50 230 G SRk s - [T 5 W LWVEEWRND | SSHON T M NP S | RS 5 T 188
H4G:x1450  Zi0 EER]: ARGENVTEP[P VEVRRREFNPRGS S ARIHC | LDD D% 9

SIZFP 4
maG2daTo 4T
M5GI0ES0 289
HA4G21450 270

J:MHNYSETRLR PVDDSLH'I'KSSBLSDHL EHGEIP HLDOM SSSOLFMDSES SDYST 48

- - - -STGYYERTGE AVAT - -LDAR P PAER A0 LN FR5&----EABRSPLNS 14

1. . . .RAGYF FISEL ATASSATS ROMEHP TRIP TOPNERE- - - - - - - - LHrcrsni |l s
F (o]

JLANRNHSR IRGE G LESVTAREMS QTETSHNLE: - « - =« s s a0 s n = sa . M8

SIZFF 340 LFPANDYDDDDEDEDEDDDL \J'VF'FT'S EIE.IHG EALOR
RSG248T0 a8 RPI----- SSHGRLF‘SLM TFRH
BiG0es0 AT HE- - - - - - - - - STBRMHS - GLEH G
BAG:430 e - - - - - - - - - - SFUSLELFE FGL LEHEIS FRS L DIg
SIZFP 409 L& LS ) = A7
WSGZ48T0 are ﬁ-"v' l. MS -1 5 &7
M5G10650 iz ] MF F; 5 Bl
R4031450 254 r] L G T 413
SIZFP L] EMLEC RHN GMASEETETLEADE 515
®SGZ4ET0 438 L45 R-PH D SODHEC LHE a0
BSGI0ESD 445 SRS ETL'| TGSHS LYK ECS S0
HAGH 450 412 Igﬂl: MEPLSYGS TVQF";EIMKE DR C 5 4T3
SIZFP 528 o 0 1 C F C RAINE SKPTS - &51
M50Z4a7T0 404 S OPHPFS 5D
BAG10650 A0 EEKS | - - &35
BAGHIA30 473 TSSKE- .- 408

G b
Bl7 ~SIZFP &2 a7 ¢ 4 i chig-v '?M’égﬁf@zﬁ Fi bl ¥ o
SRR FL R F ¢ itk 57 Clustal W program of bioedit software (Tom Hall,

USA)” » 3-d i~ B 7|2 spp| &t * Pfam

(http://pfam.sanger.ac.uk/search/Software/Pfam/search.shtml) » ‘= 5 #7477 & %2k

g P 3] ¢ C3HC4-RING domain ©

53



(A) (B)
Clrus | W sz |

40.00 40.00
c B c
i) O
8 30.00 %
(O] e [¢D)
b —
o o
X X
L L 5400
B ke
L?_ 20.00 L?
o o
ﬁ ﬁ 16.00
© ©
£ =
O 1004 5
e Z a0

'_ —B
0.00 1 | i|— 0.00-
-1 - 1 T — 71
0 1 3 4 8 24 36 | 0 1 2 4 8 24 36

Time [h] after treatment

=

Bl= -~ Real-time PCR # P % is?)f@&' f\ﬁfr;”é Pt|4 ,r}.. %2 QZFP hd LR o
HAcRSLR RS 0 'ﬁﬁﬁﬁ“%“:iﬁg’lig"ﬁﬁfﬂ"m#”‘ % 4P~ RNA &
F #4555 cDNA it {7 ¥ /p| - Real-time PCR #internal control % elongation factor
l1a(EFla) % BprFeLptid & QZFP ch4 8 7 EFla 5 A% » 225 S 4p ¥t 4
RBREFV Yk m AFp A RE > Xdhd 7 eJL-RPREE L B

54




(A) (B)
Pti4 SIZFP

20,09

wn
b=
L=

4,001
15.004

Ll
=
=1

10.00

Lod
L=
L=

P

L=

L=
(1

MNormalized Fold Expression

Normalized Fold Expression

L=
=1
(=]

0.09-

0 1 2 4 8 24 0 1 2 4 8 24

Time [h] after treatment

B = ~ Real-time PCR # B % 3v /A2 ethephon {8 Ptid r1 2 QZFP 04 v o
1r’m-[ﬁ.!. wﬁﬂzﬁj

% #v/&32 ethephon {5 » & 1 Fﬁfgf%’zt’%ﬁ ”Iﬁgﬁ E?%l_# e PR » 3 B~ RNA

o1 1:contr01 = elongation factor

B

55



(A) (B)
WIPI-2 SIZFP

50000 120

400,00 4

200.80 4

100,80 +

Normalized Fold Expression
Normalized Fold Expression

0.60 =

0 1 2 4 8 24

F 4% 5 cDNA £ 7 #& B - Rea ernal control % elongation factor
1(EF1): & BRmEptid & SZFP A L E 2 EFL 52 A8 -2 8 L pst 4§
BT e Y phd T A FPip AR E o X%%ﬁ@l”:?%‘hﬁﬁ?ﬁ‘? ki pE R

o

}lg

56



B
Bright GFP only Bright ~ SIZFP-GFP

Bright CFP-MAP4

Bright Talin-YFP

B) grign CFP-MAP4

Eright Talin-YFF SIZFP-GFRP

. J




B4 ~SIZFP 2 % ¢ §¥ k& 23y alrt @i B2 THY HEREE A4 o
(A)E 2 GFP Ll fian s e o

(B)¥ jpp % 3. SIZFP-GFP R frfiah 4 Frage o

(O ¥ jp 4 MAcy ¥ 3—v CFP-MAP4 hfefiaon a2 FHe o

(D)¥ #b2 MACS 57 3% Talin-YFP frfian R 2 Fage o

(E) I P 4 3. GFP-SIZFP 12 2 CFP-MAP4 %fe iy k2 Hage o

(F)Fe P % 3L GFP-SIZFP 2 % Talin-YFP &fe ik 2 Fage o

SF Y F LPEG ) (7 ST S 18-22 ) BE 0 17 £ 4% AT Aesh e dn 4 -

58



35S::SIZFP
WT Vector 3 15 17 22 31 36

SZFP

Ubi5

B~ - 4|* RT-PCR ##] 35S:9ZFP @5t fe 3 % 2 SZFP 2 2
Jb B~ 35SUSIZFP 8tk ~ B 2 AP 0 14 2 G LA e d 16 T 3
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s e
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Ubi5 % RNA 2 &M o X- \\: N
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‘e — ~ I * VIGS & i DNA B 7)3E 5 e0® i B @35 %] o (F, 2008)

Plant
Silenced Genes no.* Stembase Mid-Stem
Fruit sucrose synthase (TOMSSF) 35 3.34 ns° 2.01 ns
MYB-related +
) ) 59 349 ns 2.07 ns
membrane lipo protein
Zine-finger protein 55 230 ns 0.88 ns
AAA-type ATPase 90 441 k*€ 2.04 **
elF-2B family +
59 3.92 x* 1.59 **
unkown
Curculin-like lectin (3CLL) 47 4.10 ** 3.27 x*
TRAPP 33 kDa subunit 36 3.61 ns 1.54 ns
Small nuclear ribonucleoprotein .
36 387 * 191 *
(snRNP)
Copper/zinc superoxide .
dismutase copper chaperone = 470 &* 3.19 **
precursor (CCS) '
Alcohol dehydrogenase 2 2 36 3491 /. ns 092 ns
RNase L inhibitor 2 (SRLI2) - 44 .6.34 roH 512 **
Expressed protein 37 392 * 225 %
novel 1 54 281 ns 1.92 ns
TRV-infected ¢ 249 2.53 1.10
L390° 75 9.17 9.57

* Total number of silenced H7996 plants collected from at least three independent
experiments. Assessment was carried out 5 DPI by a method described in Materials

and Methods.

® Means of bacterial population (CFU/gram fresh tissue).

¢ Pair-wise mean comparisons were made between TRV-infected and silenced plants
with Student t-test method. **, highly significant; *, significant; ns, not significant.
4 A, tumefaciens inoculum containing pTRV1 plus pTRV2 empty vector is referred to
as TRV-infected and used as the non-silenced control.
¢ Tomato cultivar L390 was used as the susceptible control for R. solanacearum

inoculation.
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RT-PCR

W=~ K $&45 PCR #& B SZFP & AINPRL & 78 § 3o @ chdk JLFIR ©
WT 2% 4 3 F3c> Nl 5 & & AINPRL endg 78 § 3 > Ubi3 5 RNA T & ¥

R i o (35 > 2004)
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G-I I 3 T

(A) 3%

523 medium

Component per Liter
Casein hydrolysate 8¢g
Sucrose 10g
Yeast extract 4g
K,HPO, 2g
MgSO, 7H,O 03¢
Agar I5¢g

LB medium

Component per Liter
Bacto tryptone 109
Yeast extract g g
NaCl . - 104
— Adjust pH to 7.0 _ '
Additional 15 g agar for agar medium i

L PE

SM1 medium 2\ |

Component _ - “perLiter
Casein hydrolysate : 10 g
Glucose Peptone 59
Agar 10g
- Autoclave
56 TTC 1mL
0.5% Chloramphenicol 1mL
1% Cycloheximide 0.5mL
1% Crystal violet 0.5mL
5% Polymyxin B 2mL
1% Tyrothricin 2mL
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SOC medium

Component per Liter
Tryptone 209
Yeast extract 50
NaCl 05¢
250 mM KCI 10 mL
— Add H:0 to 900 mL, adjust pH to 7.0, and add water to 990 mL
- Autoclave
1 MMgCl: 10 mL
1 M Glucose 20mL

YEP medium

Component per Liter
Peptone 59
Yeast extract 59
NaCl B 10

Additional 15 g agar for agar medium

(B) ##|

< ";55 I

10xMOPS 2\ |

Component _ ‘per-Liter
Morpholinopropansulfonic acid : 418 g
Sodium acetate 41
EDTA 3749
- Adjust pH to 7.0
- Autoclave

RNA loading buffer

component per Liter
50% formamide, deeionized 125 pL
37% formaldehyde 415 L
10x MOPS 25 ML
80% glycerol 3 ML
EtBr (10 mg/mL) 2 pL
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(C) P ah h 2 P %

Enzyme solution

Component per 10 mL
cellulase R10 0.15¢
macerozyme 0.03¢g
0.8 M mannitol 5mL
0.2 KCI 1mL
0.1 MES, pH 5.7 2mL
— water bath at 55  for 10 minutes
— cool to room temperature
1 M CaCl. 100 pL
10% BSA 100 L
ddH:0 1.2mL

WS5 solution

component per200 mL
3 MNaCl 103 mL
1 MCaCl, \[~) 25mL
0.2 MKCI 7—": 5.mL
0.1 MMES, pH 5.7 || i
0.1 Mglucose L10mL
ddH:0 145.7 mL

MMg solution

component per 10 mL
0.8 mannitol 5mL
1 MMqgCl: 150 L
0.1 MMES, pH 5.7 400 L
ddH20 4.45 mL

PEG solution

component per 10 mL
PEG 4000 49
1 M CaCl. 1mL
0.8 M mannitol 25mL
ddH:0 3mL
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fiH4= ~ * >t TA clone ¢ pCR8"/GW/TOPO" §* #§ -
PLE P invitrogen 2 & > Bl H Bk p LT ek

http://tools.invitrogen.com/content/sfs/manuals/pcr8gwtopo man.pdf
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pTRV1

LB > 16K

—p{2xa3ss RdRp [ ] [re]nos,
MP

pTRV2

B - RB
#%4 2x358| [cP| mcs [Re] NOS }-<G—

“it4-4 ~ TRV-based VIGS vectors. TRV ¢cDNA clones were placed in between
duplicated CaMV 35S promoter (2X35S) and NOS terminator (NOSt) in a T-DNA
vector. RARp, RNA-dependent RNA polymerase; 16K, 16-kDa cysteine rich protein
MP, movement protein; CP, coat protein; LB and RB, left and right borders of
T-DNA, respectively; Rz, self-cleaving ribozyme; MCS, multiple cloning sites.

(Dinesh-Kumar et al., 2003)
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