H OB

¥y & (Solanum tuberosum L.) B#/NE. XK. KBz B R EU Y, EHFOR
MEERRP ARG EENER D& A& Rolstonia solanacearum S EM LR EF B LA T
D g am AvmE, BafMRETIERNLEGTB DL, FEEH T SRENE
7. HHYRRFCRAME LA ETRRNEETER. KELRAMTY SHETFHROTAN
Tt T ERPERHORBEIE, 2L%. BITHRESHE, MAEDSREER S 0OTHREEE.
DR EFRHMRAEHCEROME, RERERELBERRSTEENES. AHAREELD
REFHRAEHCERNY BT, VIPRT25ERRNEAEFRRAE SR, hi—2
BEATFRFHHBAFSTRARAARERREETHASHEET R 0. TERRERN
F:

L BUTHETENDR FNTNREEFTHE, HEEHT 13 ARRERHRI RS
TN AR KRBT RS rEx D)% # % CE ¥ ED B4, BHilimNg
AT T FHRREEERFN, BLTENNERE. SHFATERNRELERHE—
R EBSLERE, EHEN THFMERORRRREAREIN AL, AN TREES™
EFIERG (B FHERRREE E R EEMENRERERTEER . RN %5
WEHT 6 HRBMFERMEN 7 GRS TR (LR 24), Kb 6 ME (umbish
BERT EDI3, BEHHHERR ED25 %) B TRAURERRE, WSERFRIRYE
RIPLAIE T B T 2. '

2. B TREERREERMSSHYEH KB THNMIER P EH LA ENHRMMLE
. RFRR AR ERMEDII R, FHEMAMFISPOIUIERE R, FIHIMH MK
X (SSH) MMFFIATMERAME S, REBTIBMERKXAHFEE N BB RER
ESTH B, HH1994 (80% ) ESTH K B15 3 B H B M A B85 (0< BE-fi< 10'%), 164> (13%)
AR ABIERERIFH (EE>10" , 84 (1% TREFRY. ZSSXTEHEFFSRIERKE
FHORFITHRARTER, €123 2R RAMESTR, B22% MThEE R0 E 2T a4 2%
8% KA REFFFISM, HART0% MESTH R THIAE . SRR H . AMsl. BP. HaER
MBAEIML. HEMX, FRE. BRXAXNESRISEaTE.

ERBMIBAERRIAESTH, EHLFUAN (A358%) 25T LREMMFTRFRM, X
LESTXT R MEF X2 SR%). 595 3 FR AR BHR) R, REHK B (SAR),
HRE BB SHURB SR RN ER R, XERBHAERTCHS 500 EEEERR,
FrEREEREART, ERREYMHOTRRENED T AT EEMNEH.

3. BT I EEFRFRRMEAXERISMART cDNAYE. UFRHEENMIS (PO41)
324 h#ll48 hit) S5 SRR AW S R RFMEDI3KM F A, FIFSMARTHLD-PCRE
RELEWE T —MEETHRAEAREFA 2 KDNALE, A#TEERRLKDNANR
BEBEE T HR. BV SUHE N B AR SCFE Ry 8 SO A M RE 4 91 ki 4.4x10° 11.8x10" pfw/ml, EHER
96%, AN B/ ALEA00-1800 bp, SEHA /M %700-1000 bp.

4, KB/BTZAERNLK cDNA, U A K RACE =W RETIMESRiEMR . F)H RACE



L 1D-PCR J#:M cDNA XML E, RERB T =1 AG 2B AH0TTER ERMN LK cDNA
(StP1. StPMEI #1 StDral) RPN AFFAER (151, L77, LI181 f1 L362)cDNA (1 5 3’ RACE
1 PCR =4, FIRBIATXLEEFRPETLRE. Ri&K:

StPI %t 116 MEEM, SR FHOMTET I 514 cDNA FEENFREYE (BTFRA
FERTHIRIRIEYES B0 89% M 74%) - BERZHHHRENESNIA HEY. 35 LA,
W Sl AR SR EHABIH FERFXKRNEER R, £ 3R EFMPNTFHANRME PR
HEHEENH. ZERTHE GenBank i1}, 315 %4 DQ822994.

StPMEI %5 198 MMEER, HIEEFK PR TERAFEROFALEE (BFRAE
ERFEFINEEEED51% 85% M 78%)  SIPMEI BN KX IR &R LaMs, TeSH
HEEE R RTINS (PME) RHEHE, MBAREEX, BREHNE A NIRRT
S5RHR LG HERSENT ENGTARENBITX., ZEFCHE GenBank T, FFSH
DQ822993.

SDnaRBITINBERE, SH G Dnallike ERNH AT RATA0H B, 5HEB
MEERFF RE9%H—3E. ZEFASHERFENES, RRIAKAY. BIABERER LA
FREVELFHAHAEH AR, EXERRROKTAN M B4, %ERDEGenBanki
M. FF515 HDQ885360.

L51 (methyl-CpG-binding domain-containing protein) FL77 (putatively encoding receptor-like
kinase RHG1) BRFHHEMNES, BENHZBEFEEAE. L5IFE6- 12/ RIEFEIAF
B L77 ATASNHA AR BB EER. ZHMERNHRZIALGRY.

Li81 (phosphatase 2C) RN FATHRERUAEHERE P, ERBEFRVEDIITRE
BRENES FRRE, SHAARDZIANER LRARA: ABRERREDST, ZENTRZIA
Y. BorEx FLISITIS, WEtERIARMTRERBARNBYRR, B ZBEERHHT
EHZES VM ARETS 5H0H K N.

L362 (protein kinase Ptil) FINZHFHMEMNIEFH JA (58, KRIEERY SDnal 8L
WA ERARE. ALHE U4 PR ZWZEFESN mRNA RERNBRES,. HH L2 EIAESE
H EifREHBHFHRENE SR, Pl 2N Po BRI THER, 85FMGHRRMN,
£ L362 HTRES S T DR ERRHHA R M.

BEZEFRRARMNRML T — LG HNEIE (EST), EAHTRAERINIMNIBESTHTH
WEEERRTIAR, 3 A% EST MR A 4 FRICH T SR ENTRRNRICHBE
.

K@i DREHHMN, cDNA UE, HMMXER, ERERE



Abstract

Potato (Solanum tuberosum L.) as one of top four important crops in the world after wheat, com and
rice, plays more and more important role in food security. Bacterial wilt caused by Ralsronia
solanacearum (Rs) is one of devastating diseases of potato. As a soil-borne disease, there are no any
efficient chemical methods to control it. Probably, the most promising way is to develop resistant
cultivars. During the past years, research mainly focused on pathology, taxonomy and epidemiology of
the pathogen. The genetics of host resistance and the mechanism of potato-Rs interaction along with
regulation of gene expression are still poorly understood. In this study, gene expression of the
incompatible interaction of potato-Rs was surveyed. The main results of this investigation are as
foliows:

1. A new inoculation method, named as “Stem Culture in Bacterial Solution Method” was
established. Two conventional methods and the new method were used to evaluate the resistance against
Rs in two potato populations as well as in seven tomato lines. The results showed that the new method is
more economic and reproducible, simpler and easier to operate than the two conventional methods. Six
Rs-resistant and seven Rs-susceptible potato genotypes were obtained. Six genotypes (e.g. the most
resistant clone ED13 and susceptible clone ED25) have been used as parents to construct mapping
populations, which are useful to study the inheritance of Rs-resistance in future,

2. A subtractive ¢cDNA library of Rs-resistant potalo at carly stage was constructed using
suppression subtractive hybridization (SSH) and macroarrays, Totally 123 differentially expressed
uni-gene fragments were identified. Ninty-nine ESTs (80%) have high similarity with genes (fragments)
in the NCBI database (0< E-value< 10'%), sixteen (13%) have low identity (E-value>10"'%), eight (8%)
have no match. The genes with low identity and no match to known genes may represent novel genes.
Seventy percent of 123 ESTs were related to the primary metabolism, energy, cell structure, gene
regulation, protein synthesis, protein modification and processing, transporters, disease defence,
transcription and signal transduction, etc. while the remaining 30% were function unknown or
unclassified.

Fourty-four ESTs out of the 123 differentially expressed fragments were considered as
Rs-resistance related ESTs and were classified into six groups, which are involved in basal disease
resistance process, including signal recognation, signal transudation, hypersensitive response, systemic
acquired resistance, cell rescue and protection, and resistance or defense, etc. Most of these ESTs shared
high similarity with known genes, indicating that these genes may be conservative in fuction and play
important roles in discase resistance in different plant species.

3. A full-length cDNA library of Rs-resistant potato was constructed based on SMART (switching
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mechanism at 5' end of RNA transcript) and LD-PCR (long distance PCR) techniques. The titers of
unamplified and amplified cDNA library were 4.4x10° pfu/ml and 1.8x10'"® pfu/ml respectively. The rate
of recombination was 96%. The length of inserted fragments was 400-1800 bp and the average size was
700-1000 bp.

4, Three full-length cDNAs (StPI, StPMEI and StDnaJy with completed open reading frame (ORF)
were cloned from Rs-resistant potato leaves using RACE method combined with LD-PCR and ¢DNA
library as well as four other genes’ RACE PCR products. Expression pattems of these genes were also
confirmed using Northern blot and semi-quantitative RT-PCR.

StPI gene encodes a protein of 116 amino acids, and shares 89% identity with potato proteinase
inhibitor I precursor in nucleotide and 74% in amino acid. StPI gene was induced by Rs and also
regulated by JA. StPI gene is one of the members in potato proteinase inhibitor gene family, and may
play an important role in potaio’s resistance to Rs. This gene has been registered in GenBank and the
accession number is DQ822994,

StPMEI gene encodes a protein of 198 amino acids, and shares 85% identity with tobacco
invertase/pectin methylesterase inhibitor in nucleotide and 78% in amino acid. The expression of
StPMEI was inhibited by Rs, which might result in improving the activity of pectin methylesterase
(PME) and stiffening the cell wall in early stage post Rs-invasion. Whereas StPMEI gene was
up-regulated by JA, which may be related to cell wall extension and building up in later stage. This gene
has been registered in GenBank and the accession number is DQ822993,

StDnaJ gene encodes a protein of 177 amino acids, and shares 84% identity with DnaJ-like 20 of
Arabidopsis thaliana in nucleotide and 59% in amino acid. StDnaJ gene was induced by Rs and also
regulated by JA. This gene was induced earlier and its high expression level persisting time was
obviously shorter treated with JA than that infected by Rs. SDnaJ gene has been registered in GenBank
and the accession number is DQ885360.

L5! (methyl-CpG-binding domain-containing protein) and L77 (encoding receptor-like kinase
RHG1) have different Rs-induced expression patterns. L5 reached the highest expression level in 6-12h
p-i. while L77 did so in 48h p.i. These two genes were not regulated by JA.

L181 (phosphatase 2C) exists both in resistant and susceptible genotypes. This gene was
down-regulated by Rs in resistant genotype, whereas up-regulated by JA, but was not regulated by JA in
susceptible genotype, indicating that Rs invasion may have different signal transduction pathway with
JA-treatment for this gene and this gene show its function due to stress induction.

L362 (Protein kinase Ptil) was up-regulated by Rs and JA, and its expression pattern was similar to
that of StDnaJ. The mRNA accumulation of L362 reached the highest level before 24h post treated by
Rs and JA. Also this gene was induced earlier ireated with JA than that infected by Rs. Pril gene is
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located downstream of Pto and involved in discase resistance in tomato, suggesting that L362 may also
play an important role in Rs-resistnce reaction in potato.

This investigation, although far from being exhaustive, has provided new molecular insights into
the nature of the potato-Rs interaction in potato leaves. The ESTs reported here may provide useful data
for improving our knowledge of potato resisiance to pathogens, and may also be used as candidate

genes for developing molecular markers to assist potato genetic breeding in future.

Key words: potato bacterial wilt, cDNA library, resistance-related gene, gene expression
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Avr Avirulent gene THEEA
BLAST Basic local alignment search tool R EFRR TR
BW Bacterial wilt BRH
cDNA Complementary DNA L 4h DNA
cDNA-AFLP cDNA amplified fragment length polymorphism  ¢DNA KB £ 5K
DEPC Diethyl pyrocarbonate AR 7.0
ds<DNA Double sirand cDNA LA DNA
DTT Dithiothreitol TR
EB Ethidium bromide RILLE
EST Expressed sequence tag RIEFFIRE
GA Gibberellic acid HER
HR Hypersensitive response VK 32
IPTG Isopropylthio- B -D-galactoside FREFHN-B-D-EAHH
JA Jasmonic acid EKHR
LD-PCR Long distance PCR KRR GRS RN
MeJA Methy! jasmonic acid AR AR
mRNA Message RNA f51€ RNA
ORF Open reading frame FFIBORASHE
PRP Pathogenesis-related protein WX ES
QTLs Quantitative trait loci B rERAL A
R Resistance gene HWER
RACE Rapid amplification of cDNA ends YLy cDNA A%
RGA Resistance gene analogs Pm R
RNA Ribonucleic acid BER
RNA Ribosomal RNA BBk RNA
RT-PCR Reverse transcriptional polymerase chain reaction 33 PCR
SA Salicylic acid Kk
SAR Systemic acquired resistance REKBHH
SMART Switching mechanism at 5' end of RNA transcript RNA 5’ &t SR K
SSH Suppression subtractive hybridization BT E A
X-gal 5-bromo-4-chloro-3-indol- B -D-galactoside 5-R4-8-3-B|%- 6 -D- 4,
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BERREP AR ZRERIL T HENAFE AU BT ER SO . SR—FTHENRE
X AW A TR DA R SO PR T I H R A &R T WA,
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1.1 iRt

DHETERFTHAMEZBROLK, BATFPENMBLBX., BHTREEETHEX,
B KRB AR AT FET 220 4, B ‘B BREMNEE TIEEEREHITP (Hawkes,
1990). K FAR=RIN 8 MMRb, BY@aRER (S tuberosum ssp. tuberosum) 58 Hh) & Fi
St HARRE BB (Huamdn, 1986), FFLHRE 17T HASIAPE (BREEFE, 1991).

DHFEUIENME. FER. BRAE. STMISGA, AHFASBRERME C
BASNE, X, KBZENHEFERKEY, HHETFEE 186524 TAE, Far-&h
32197.42 JiWg, SFIEFEH 17.26 WA (FAO, 2005). FED#ERISEBS KL 44015 T4
B, dtita23.6%: B RN 7377.65 Tink, Attt i 22.91%: FI9HF=R 16.76 Wi/ A (FAO,
2005). B 1961 £2 4, GREERZEFNRBOREGZL TRES, M 1961 F8 187993 5
ABIEPB T 2005 FH 914.92 HAW; MARRPEFRDNSMEKES, M 1961 E8) 33487 F
AWBMMET 2005 ££49 95032 HAM, FHEMK 13.68 TAW: BhTESKFHES, H#
AOHERFRENARREY LB, BEFDSRETL (CIP) ERR BRI (IFPRD
T, 1993 F 2020 6, £RDREF-BHTHEMKEN 27%, THTAE. EX. PESHE
Y, tRADRDIMEN, SHENILOIGR. REREDB AT TR EREERTHE
EAFY)(Gregory, et al .2000).

REHWNREMSHEHREEMTEHEHREL, A5 RREEFME (N§=
BEMZEA 4500 MyAH (FAO, 2005)) BHEHAUKMEE, FERESHXMESFKTEE
BAHE, KEREHNEKR, AHLHESFEFHE—PRSG. SEME, HEHRAITREX
BEEMES SO VBLEYS, 2001), &2 HELREANDHERBERHNATE, HIT
EEHEm TRRNERENEATER.

MR IEE (Ralstonia  solanacearum (E. F. Smith) comb. nov., R % Pseudomonas
solanacearwm, UL TEBRAFHRE) SIENDHETHR (Bacterial Wilt) i AEFMARAL
#E (Yabuuchi, eral 1995), HEERENXTSHREWRIER, Wil %, EX, k. #F
FHTHE. BRETERR, RS S0 MROBEHEY, TEENRHEY, nDRE.
EM% (Martin, e al. 1985), BiadeH &, B ECRBERHHES, REEEN, TES
A IS R 80%, BB (He, 1987), PEEMERENEHRHDIHREED.

SR B AR AT ML R A, RESHAAYRE. MEERIBEEH
WS AR A — R TR T B IR 1 R R E R B IE, EFRDRETRANNBEETR
BREFHRMSF. KPR, HRSEHE THESS DR EFHRATRAET EERTHIZH
FIREELE 2R RFITHRE. SRRRTPNTRRAZRESTHH, EEREREHFEH
MZAE, HHIHENERRONSEEARENRFURETNMRAREIEERES. Rt
HTRHHAMNERERAEER, WENGRREAHREERER XBZRRNPRER
W, PEENTIRER LENER. BEFARRDAERATHFRIBIRRTHRMAXER



MO BBEBT TRNRTEANIURBI R NILE, MHEEHRNARERER, BRI
HHRHDREFHR (BF) BHEENBERSEREN.

1.2 ERHHRHE
1.2 18R E A RER

12,11 FHEM R
EHAARENENERMLRERE . FRMK Y EHY RN BT ERE

b BOBRE T HAEENE LA AR. BRER EAUNHIEARIESIERELE. —
R %% Buddenhagen, Sequeira 1 Kelman T 1962 43387 Rk i g k3t A R M A R0 B0%
HER, BESREYIV=ENMEEPH (Race): THERLHHHEY (BESRE. BH#.
F. BRREES) RNEeHEY, FEERR AN 1 9 RERER. XEHEEE

(Heliconia) BRI p#r 25 RARESREBREREM. TIP3 . B—AES%
RYRMAFE Hayward HIE AR S BExT 3 BUHERI 3 ML RN ER, HEHRE
%5 AN EALAEFr (Biovar, JBAEFRAEILT Biotype), B: (bR 1—REEEL 3 POl 3
MR AR 2—REA 3 AU, Faslih 3 MR AhTH 3—aRE Ik 3 FER 3
MO, SRR 4-HEENL 3 BO8, FeEELL 3 AN, FRX KA MEEDNF 4, §
M—AEARZERY 5. AFNRRIAELZE R B K3 R E 1.2,

Biovar 1

Race 2
Race 1 Biovar 3
Biovar §

Race 3 Race 5
\h Biovar 2

1.2 RPN LTS B3 X R
Fig. 1.2 Corresponding relationship between two classified system (race and biovar of Raistonia solanacearum)

BRI E——XNRFR, WM | SEE=ERTR 1. 34, WEEMELTF
XA B TEREEANM 1L 2, 4, HBTHRHRRRHAREFRR NG STHERT HE 8
R R AT SEH F4 & e &% (Code of Nomenclature of Bacteria). LA —M RS
AR RFERAARE D B PR MNMER DML THROER, AREHRENSH
HEEENR 2 ARELHTER (Hayward, 1991), HEIAFREIHEORYE (R) BELE
2, ER—MRRAE R, E1%E TEATF 200 WAL 3 # 4 F AHE Y H(Ciampi,
etal. 1980), ERRMHE D EER.

1.2.1.2 56 AR 3
BEFHHENT IR ERES ST RE, WA THERNEE. REH
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R a R B RE SR SRAEEMA. EEREAIMMIEEEESNLETT XEN
WRAAE, FRLTEHHFEHTLIR, K. FESHEHHERT. 20 g 90 F48, HH
ABKALILIR RS KL R A 3 5 (ELTEH 2 5D, Wullings % (1998) B T —F&
T FISH MR B SR EHFRH E N ik B R RSOLA fI RSOLB W] A4 M5 Y X
ML, KERFAEFERARPHENRE. AREFERHYRBE, Poussier F (2002) £
T B REUET, KA RE PCR FEH R REER RS RATHHE. RE, Causo
FHHERE R EH# SB-IVIA 01 5 168 MAKTRWEAREERMN, M5 174 MHAMKER
RE A DR ENANRRARE RN, 8T TEN A LREE ELISA H. 5FE5IA
T—AMHEEELE, REEFE 1~10 ciw/ml (GRFHRZRIY), AHNRNDAEHR%d
AT . 2003 4E, Schonfeld % #E Poussier SR A PCR M 75t b, —F BB T RsolfliC
PCR R4, SHEANARERNESETRRE, 1L T A R H A 5 0 75 H 0% B A8
MFEHH . FI4F Caruso FHX) PCR J5 ¥t M T5 R B (K R SR HIR ) 77 v fe B AL St A7 7
B RAISE: WEE 168 (RNA 51 3 4 PCR 5148, F|A Co-PCR (FER— M RMERF
BHTEX5198 PCR ¥ 1) W E—NREP RN KPHFRHEEELEMN 1. 2804 Si#TH
BRI, REEE Icfwml. £ 1 X RRER R EEST T HR.
1 RARRHFBRES O S

Table 1 Comparision of different methods in Ralstonia solanracearum detection

pidis R g

PCR i lefu/ml fig, HE

T & F % R MBI ) R B R
ISy ik 1~10 cf/ml MR RN, B, ABEYS
iR -1 iy, TR

REETEHZEEATEEST KRUFF, 20 4 30 ERMEELZRHTMBAMAR
B, DRBIATEMUEBHOFEARF AL TE BRG—ERN, BRATEFE
B. 1985 F, PEAMRERFSEWEARFOEE, FHHTEREIARN, KA ELISA
FERMRETSGE (FA) HERTHRREN DR EERELRN, NAMRFHER. R
RITARABRZ AN RIMEER AT RE, BHEER ABEER. ML, M
EAFERFTANAE KR, MATHRERMNERY., E2FFRMTEUENETE, A
B, SEARBEHET R TR.

1213 SRE MY T EWFRAE R RBRAIH

HHBE O ERA RO AR TR —4 3.7Mb Rk f— 2.1Mb A RR, B
#k GMI1000 2 & St EIf8% (Salanoubat, er al. 2002), XF A A MEEALHE XS HTHREN
B XA TS fARA R SRR, HFHEREABRM SSR _EHf BT
RSHEFRZEENARRE, HitwEwiXERFREEY. K Coenye % (2003) ANXH
AMEHTFRA RO L, 2.0Mb FARR R BB EAN —54, MAREDIHREEE
BRAHEED. HHREH K RR(2.1 Mb) L AR SRR R, X 5 Ralstonia metallidurans
CH34 BRA T h&H S BH a9 AR pMOL28 # pMOL30 1481 (Mergeay, et al. 2003), %%
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CH34 I FEER: KEWE BRI EFBES AL TRk pMOL28 #1 pMOL30 b, 7ZEffatk
LHFEE, SHEBNEERNAEEATNFAEEREN &R N E,

8 hrp BRZASH I RS RAEHHOREBOR PEH XBIEM, HARER popB. popC
£ F popA ERE Tt 35 popA BRI AEE—MEUTT, popABC B LHIERIEZ hrpB B
B iR AR S F AR F R R, XA B R KOH T45 745 5 32 4% PrhA (Gueneron, ef
al. 2000). H—HTLRH: PrhA REVBREQIT BESE M HHZHE, SXETHER
o1 S R R B R 35 (Aldon, ef al. 2000). hrpB ERGE A EEIT hrpY F popABC, IRKR
BLHEE R i — M ERAE hep(ID) box (TTCGnI6TTCG)AY 25nt f] DNA #50RE T, % 25nt () DNA
BILAERTE hp B FHHEE (Cunnac, et al. 2004). ZERENTF hrpY T HEEFLERA rpB B
WH¥E hpaZ F hpaB, P hpaB XX T HHM & CBOR R S HY =4 2 BUR R B

(Mukaihara, ef al. 2004) . FHFEBHRE FRAEY I MO REHAF EHYAR, BE

153 hrpB HATAEAKRAE YT (Cunnac, er al. 2004) .

BARFAETNRENERIETES T2 EENER. REAREFZ—IRAHINEE
B, ZMEKEOR—MEER Phe RE, BREFRSTH. AREEHBSILELEARS S
FHNEMET, XERTFEMSRETEKREKRTSE, ARETR - RBRER P R4,
Eillid 6 BRENEAXENE I X5 8 REREFHDARRBOES (Schell, 2000). RHE
BREREKFEBGREFREERNTF, THEEDIEAKTRER, AT5IEESER. RiE
AR epsl A TTHELFR, BRRH.A EpsR W RE S epsl HENT, 3t epsl RATERE
PR, AT EE) S EpsR A S MBI R % (Chapman, ef al. 1998). H R A 7=4E
3 FHESM £ 5 PehA. PehB il PehC, pehC REHIIBMMBANLIENRETVEER, T
2 pehA/BIC K RBAE TR E T peha/B 73 1k (Gonzalez ET. and Allen C., 2003), pehC
AHERME RS — WA

ERSEATE, BETSE (1995 KETHFHRERIMEAIMRERBAREE, H ek
THIRER, EHRAESEBGTERRE EECRMER. Denny % (1996) ¥ HRETH
REAM 28kDa MRABRASHERZHERPMERIFHRALR. XRNT (1999 EFR 1%
WAKER L, RRA¥ETRFERATRAZASHWERNFNRERRWEZERER, HiEid
BEEE ARG T ghoe 2 H A58 Hk PM2644 BTt k(K B B RIS L TS RS MR s i A 1 55
BE pLCQ2, FHiKk & T HE0W /1. it — PR FL R0 B LU AR RGRE A1 PM2644 BTtk ) 62.5 kDa
RS EAFE AR TERMBREOBRETEHRAER (FXE 2002). Ozawa T 2001
SE BT A5 71 kDa A BB AXE P282, SEEFEIIRT, EXGHETHEZI=MRER
Hintk, BRESHILASHRERNS . AR, FHRAEENEERRSEEBRE
AFEFAMDMEEF: RSL M RS-IL, RSIL 5EEBHELSEER PA-IL HERWE, JHa8iR5
A, ENHEEIREDNATERERHENS (Sudakevitz, er al. 2004)

EERHFENFTEHONAGTEEORE, REsMNTENENHEZXESN. F
REANFHTEIVHEERANZY, VAR EMNTHIRENRERMEXEHREREE
) (Kang, et al. 2002), HERTEE HrpV #l HpX HEAMSB 5 (Van Gijsegemn, ef al. 2002), EF)
B REBERBIEERF (Liv, eral 2001). LHFHHEH —BHRAHEVOARBIEERER
EAREER, WHEEEEEA ARAME AR, Tans-Kersten] % (2004) REHRET 7
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W KEsh B T ER hDC. BISRW: ADC BRRRAEFZHAUEF LAGES), HEmH
HHETR, ZEREESIAETEDPHFEREARMRIRR. DC HRLEEIMNIREKB
TREN—MEHBHR T HRF PehSR, T £ F 5% TP ADC EHFETF AT BB pehR R
F AR PIRERIE, {0 PehSR W BEZ) T4 . ARDC F pehSR EHEFEDPMEF EHY
FRKZETRE, RMEMCRENBRFHRERAGTAEES). £FEERAN, ADC M
EERAENPREN THREMEIRE HHLH, IXBEFERRLBPTARERESH
R AN T AR, MR R A BRI LR R R, AR EESMBTNER
RBREETIMBH R RS A M mEER M RIE BEHH.

L224EMR I R R R SEYRHEE

HYREORER—THY. BR. AELEMREERPER. BY-wERAERERER
VERRERARL=WEMLRMAHELER, BASBHAYERRIRUER. HYaid Kl
mitk, EERBET R TRNHE, RETES, SEFBRNRE. AKVNRENTE
e, SUERGEACHEHS, EYRETHHEER, TRENRSTHAMMLHEER (For,
1942). REGIERFRRNFEPER (Ellis, ef al. 1998; Bent, 1996), # A KL HHHKERAE
EREMESSHAE (LRR), EFWENASEOREAZRIMHEIER (Kobe, eral. 1995),
HAEEENERER D RAFEEMAM (Bent, 1996; Jones, et al. 1997). REFMEFEFRE
BB ZHBEEER N DTN, KEREER mio RERI HANERHERRAT g
Pitk, 3 H mlo BRI —KFHHYTE R E A (Bischges, et al. 1997; Devoto, et al. 1999);
P EE edr] FRAEBRIH T X —SREMNEEFHBROEEIMY (Frye, ef al. 1998),
edr] FERGILTIE raf REF AR RIEHAHABME, ZHH S mbo ERSB=Y—HHBEEN
BRI F (Frye, er al. 2001). BHERFRTERE B RN BRI RR T HOTUHTLEIR
Bt

HuR Y SRR R R R ELERA T ETFM: O5ARAE-FHXHLERR,
AR ERER (Flor, 1971), MRGHEFEMXRD DFEMNEDFENFF, FNE5IRAH
WEANEHEEER Gir) MLRER (o), MEAGTEANFESNEFERER (O
WPRER (B, BETEREBRRRSBFIRERNTEEER, —HRADKM, F
RAGH WEHOT, ZFHFN, FEBRK. FEESHREAMEERRBATRE~ENLE
R HZEREMFT ENZE TSRS, THEFETOEHF ENEESEEFE: O5FAHE
FHXMEFEL. WREEFFXNERNFHEIBRRSEFENRERNKERE, FH
Rl e F ERERFR M E RS ZRERE, MR EEAANNIURER, KER>
YHEFRAER T RIETT A EER (Briggs, er al. 1994) . R HH7-75 JR 1A % 5 7= AL (¥ B 4 R 1
HHAR, HRENMFHHARNAREIFE R FIFEH R EROTIRIEER TREN R,
HI R BER~MEREZ BFAE RS, RMRERRFERTAREBERT, HhH—L&E
SHEFEIRHMBERE EF-EHRRPL (Keen, 1990; Dewit, 1992). i T H i1 A4 T L% EH
FHHRBREH A DRSS TN AN LFENNAEE, JRESHNFENEFRTRET
L B A B R — TR



1.2 35 G Hm R SRR

123.1 HUWETSR

WIS FTHYN TR R T EERM, EXFR T, BREETSIES RN R
EiRE. FIHPOFEATENREREHRES (Krausz, ef al. 1975; Tung, er al. 1990), 71
B FRBATRAEN, PEUERATRINER, REEBTHRENIUEEFRERE FA
REE 2 RERF EHYMTIRERERRA T RAZIMEMAHT (Tung, eral 1990) . ML
TERF EHYM TR, 7 26.6C T B E RN T EMM A 1169 ) LB-6 itk T m,
(B4 204 CHEHFE N BIAE, 3 B4006 0B Yt T 0y 8 (€ 4R (Krausz, ef al. 1975); 75
L®ED, B (2000 fi-c) FHALHR (1300 fic) FESERNHH: (Sequeira, er al. 1969),
HY A NTEN S TN, BANIM S ERTRTBEAN, ST HEDHH RO
RETEEPEBE, Fh. UEFAERES)LHEDE.

REE (Nicotiana tabacum) FETRRHN: BE hsr203 BRFYUR— M LBAMKRS, BE
AEEiEYE, SRFFHMMEC B UARX, SRR REN T ARRE RS ARE TR R
P FAE T AR T HIMARIT (Pontier, er al 1998). hsr203 R X EFRMHIA M E T SMEA M
B DLW E AL R, I HAES MMM AR E M (Tronchet, er al. 2001).
Belbahri % (2001) 6li& T hsr203] ZFEHHBRESE B FHESIFHHRE popA BRREMHHER
WE KK, BT PopA XBMA[ES her203] BT, BEREKMKRREM SREHBRE
WERF. BHAFHEN: Papa (—FHFHAMNE) MRYTIEE popA EHEEPHRERE, B
4 AIE S B, BARBOLEH®K (Kanda, eral. 2003). 75754280k M AR
WA R RR I 8107 B AHEN b, her2037 ER R AREENKEEL, BEREEZR
R MAR) PR-1a F1 PR-1b BRI RE, MEEHRRHEHEKBRATBRM, &FRixse
PR-1 FRH3E A VY HOB T B R DO A, B9 T 4 03 e 5 T iy 7 A o A I B F 48
=, HE B RAE. #M5IE PR BAMRL, H—S059E B S 8107 I EKS
BN, BA 5 CMV BRBHAKSREHRENS (Kiba, e ol 2003).

TN FhCHTHRM T AHEPF, Nishi % (2003) FfH AFLP M\ W6 (J§ A NZR B
I F RSB M), Hatano A1 Michinoku 1 (FjMb S AL BR G F) DA RGN T
117 4~ DNA F5ic, B 10 MEBRE, KB T —1 W6 3k QTL 52 #1554 DNA #7id, &%
QTL #[##FF 30%LA LM FHEwttE.

% (Lycopersicon esculentum) SLEFERIHIN: Finx FHF S OHERBS BB,
Danesh % (1994) RHTFIMEE T AGTA T EFHN FHAENTE, GREUSHTE I G
FRMAMARXINERE, HERETIEOR SN 5 ERRMAIE X, EHlNakRRT
HESRRBERTH 6 FE 10 SREE L, TWEMFOEKLRAENEREMLTE 7 SHe
. 6 SREEHERESFRFRLEEMR, EHXRED Mangin, eral 1999). H—
FHRRAAKRE 12 TREA LOEERHRIEERAE, FERERBER/ N 1 S, S4BH3
5 Pssd (EBHHTBRR) A LM (Wang, eral. 2000). BRTC2 2 T A 1000 MFiE,



F@ERIEN 1.2 cM (4] 900kb) BBIEERL D FIEHEE (Tanksley, et ol 1992), 34}
BRESHTEMEHRANEAXERERRE, XEENREREN THEAESAERS
KT ERE,

W (Arabidopsis thaliana) BB HWIFL: 1998 4F Deslandes il izt 3B 1 Col-5 FIf
R Nd-1 RIRR GRS E %, 18 TF XA 6 ok GMIL000 M PE 246 S pBar
k. A Col5 M1 Nd-1 EHAHTR POARIEH T —MLT 5 SRtk LR REEER
MIBFRIRTHERRIC RRSI. #—SWPIR &Y. BYEEE RRSI-S MR FA7 £ RRSI-R B
KEAR, B4MRERURENR, XEEAFHAH NBS-LRR HithHE A& ME AR S
HW¥ K WRKY X4 RE#EE LIAE RRSI-R hBHER, BEZEREDEHAT SHRN
Thik. %+ RRS1-R WIFF 55 Hr & P RRSI-R B R _EH NA K EM TR LN T, 3 H RRSI-R 4+
SOV EKERREEEL, XTEERE A SN R RSN E LA RUNES
t5 5124 (Deslandes, etal. 2002). PopP2 REREF G — M A2k, BT Yopl/AvrRxv H
K, wELAIET RRSI-R BFRCENEHEEFAER, popP2 £ Yopl/AviRxvy EHKKES
—f i popPl ERFYARELNE R, HEKM popP2 BF R RRS1-R M RRS1-S EHELET
B B4 M (Deslandes, ef al. 2003). #—HHBIFRM: RRSI-R M popP2 MR E R YT
HEB A1 RRS1-R F PopP2 TR T H &4% (Lahaye, 2004). 5% i BRI 4 BM
&, HEFHFHRIEZDh =A% (Godiard, ef al. 2003).

L#BHHFRATIA: DREAFTHRERLTHAERZAGARETXR, HLERATHE
R, BARERHEREA, BARRENS FHERBHIERTHAEEERETHANGT
PRI FARINY: IHEMHEEFERTTHSLRRAEERNRL, XM ENSEEHER
GBI MAEE, W SRR SIUYE PR 2 18 A0 R B AR R R A 7 KB 25 ik B DR
BfFE; IARRAERANENE SERNRFF THEDOFRBRRNLEERE EXRTERY
HARTUE 8 TR A A 5 TR BN MERIF SRR, RACEERT EACM TRt e
¥ A (Krausz, et al. 1975; Tung, ef al. 1990). R InEE LGB AFRE NS, 1F9 2R
R AR FRERFHAVDRE AT ESEA. REDRENFTRHRAL RS R, Hitx
KR RRINE T — s R,

VU AR I F ep R IR D B A ok P 50w, i, 42 60 R LLRT A LA X R
ENHBEMRRIE. 60 FRKE) 70 ERY], Rowe Fl Sequeira FA G RINEHFEPF 1 &
A BB B T R 4 M RR L RET THA. ST E TS (K60 Bik) Mt
i 3 M Er I BHERES, BFERBNHER: FERFANEZ EMEER (BEXY
HAREAFER (Straing) MEATEZE) #5180 EAKD 90 AN, Tung ZEALLT
HAFAPR (AEEZHTE, AVRDC-1287.19 %) MM RS ARRME, HATHFE (R
RHIR. A FEMNATIE D8 iR —mER (BIRHNARNEER) 3 (FRR. X4
#) MME{EEN DR ENTEER, 15H D4 S FHROTE LS B, M ERD
FMEERBEHN RS RARERR. AR FNFRRES FRICTE, BRAARHRIERD.
&ERI%%E (2000, 2002) MIET Solanum phureja 1 S.vernei SRFH B HFE SO BB E (CER



DE) #fFikiH T =4 RAPD #ricfl—4 SSR fxid. BIG@AE PN 9.5¢cM, Xt 2 B ATt e
PEEBAER % R HHR A T2, RN B DH EFHRNTEE > =3B R AR
#. BERIEAGDRENTHARBRESTE—STHR, LEALERRESOHHREEMN
FEHUR AU L2 8 B T 4% A B RS AU AR A T

RAERR LR E _EAEER. REREFHRNUGHTFERPREMHAENERHARAR
BRI (Qu, 1996). A+ HREDSHENFHANMATEE, BE4ES (1996) FHF
% 2n A IOPORLEET 4x-2x BHE S 45, SEEH T BREAREIAR =4 20 B N AFHFHMHIIEN
kAR, It BFH 20 B Solanum phureja MR B HHRERE B SINFERERD, #E
T MS42.3xCD1045, AVRDC1287xED1022, B927017xCD1045, W2xD-2-1 E—Ht B HAFHKK
A &R EAHE. MLEEMA Min 5REEFRSREDO (CIP) MFTE 3778522 M
800928 AR AA, MAPIELEL T 895010 1 898006 H MMM HE B MR, BItB s
DR EMFATOBARRHED T 800935, 385233-3, 388193-21 %% 14 B R, FAAARTE
BARWMAL TR, BEEE, HMUGREHES (FLE, 1990) Tl —uE i M.
Fock % (2000) EHREFRBREHDAE _EEBIER BFIS 55 EREREF Solanum
phureja FATHRMRBRTRAT 10 MIFHH SR ESR. DNA HFEW: H¥ 6 MIUME#&E, 2
MRAEE, | DAEER 14D 8 Bk, ERFPXERTHMGEBERNERN. T EnE
FritdeR: BRAAARAMHI, HABNHEFRAEIF 1 SAGRE. 54ER CREAD
HER (HLE%, 1998 £REE, 2002) WE—FFEHHRNHE, AFETHMHER,
HE, EENRERNTNEN, XERPEERERHERR.

ERHFRREERANRSE, PERRBBEER (Yoan, eral. 1998; B3, 1999; X5H)%,
1999; R F, 2002; Feng, er al. 2003) 7 T H EMAXEAH T HEEE. Yoan % (1998)
HRNERTERZ RSBl T —HFRMESEA AP, BiE% (1999, 2003)
MGt 5 i) cDNA RIECFEHFAETL AP1 Hi#EM RACE PCR B T % EAMWMSRENRE, %
AP1 HAX 5 i A LR ERNEAEYRFTIRARE A DR EN 2 BEERR Rhizoctonia
solani }1 Aliernaria solani ) RAE R MW EEE, AN ZERNRZERAFYRAETSHA LAY
B AP1 EAFEMMESEE. 25, BRES (2002) WRT AP1 BEAREERMEYEILR
%, ERRFENFEEHEADREREY, kG T SHEAHENEERMK, ¥EREE
xR B RE T RS . Fe b 1R A AT i E5 GP7-13 #0702 fEH M AT
Xt 55 & BT AR P ROR AT T VIS W R, iR RE (%R, 2003).

1.23.2 AR AXEE S %

DHENERARA, BERE, RANARNHEED, ADRERFHHERSHAE
FZEFEEREEE, AN HARNSNERTRIEEL. NEREEOFEEBEER
R R RSB i, MEDREEXBZE RERNNHHRS TIRCE. XS
DRE LA BNETHEHBERMRT B, FHkBaN THEROFRRIERENTRRE
R GHRHIF BMFEOATF, ROBAECHREXEE R RRERLROEEEL (£ 1.2).
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£ 1.2 BEGRTRCEARREH

Table 1.2 Ralstonia solanaceanumn resistance related genes and their structure

i L#

R % - g, RetbEfr BER
RRS1 Arabidopsis PopP2 NBS-LRR 5 Deslandes, ez al. 1998
ERECTA Arabidopsis LRR-RLK 2 Torii, et al. 1996
QRSI(Q) Arabidopsis 2 Godiard, et al. 2003
QRS2Q) Arabidopsis 2 Godiard, et al. 2003
QR3I(Q) Arabidopsis 5 Godiard, et al. 2003
BW-1(Q) tomato 6 Danesh, er gl 1994
BW.3(Q) tomato 10 Danesh, et al. 1994
BW-4(Q) tomato 4 Thoquet, et al. 1996
BW-5(Q) tomato 6 Thoquet, et al. 1996

Bih%. 1999
AP} potato
Feng, er al, 2003
1.2.45) 88 5%+

BAIAGHE, PHEELS ANt RRE RENEERLEHEXNAH. #H

AR AR —LHE:

1.

DRENTHABASRAERZ MAFERENRR, HXHEHERSE T 8EENMN
ERNMNFE, BAEESHNERZBNEELERNEETHRRE S EIEERER
B, XPEE 2 B IR AR i 4.
BATHROBREFTARI R R R SR HNTRRRE. HEHRFHRAMXR, &
FRASME TR SR S, BfANSBRmeE0,

. DRENERARKR, REXE, RAKSRHRTHRMLEDS. REEL20 T4

FEAAMEERSTRE, BELRERTHFAI FRCHTETARELE—SNF.
KRR D8 E R R AR EE R E RS AK%. HifT
WELEHE, MEDRESSOMMRETE, SREFHFIEAXEERNHE. K&
RHFERERBRFEIEE, RO STHEMNEZ RN EFEHE—S M.

BEE BRI ETRES, MEUF LA TS 5% B ST STk s b T e

- REARMN, HEFTEAEY LR T —SHit X ERERE, FETIHE0HE

HREEYEE, THEYERERLRERA LA S EIREERE.

51 Gene Shuffling §t:2, B AT RN EUMIIREAERABMEITILEER®ES. B
PIBEIRA R KPR B R A B, AT B LR B s B MR

B#E2AIL 40 MHMEFE N 10 RBEDPES BREE GEHEES, 2009, HPaEl
DR EHBHAE SN TBAHER (Song, ef al. 2003). HYHFHEF N4 EH
RAELINEH (W: NBS-LRR, PK %), WUABEEEFFFRITEHEY, PCR I
PR XEREF B, #mFhge.



4. BEXRBRASVREAUHMEERENIREBETF (Trindade, ef al 2003), FREAH
—ERORENTRERAESRETETERRE, RURBEEYRLAE, URRE
HHHUR AR, —EATERR. FARIR. HEFN. BHERETF.

5. mMASHREEREHEREYTHE SR E M ENMRRENONFA, THRERRK, ®
FHEEHE,

6. HERMLREFNFHMERMIRARER, MEHPRENENR, FEHRRNE
EBHH, IREENHEYFERE, KRR FHERE.

B2, EEHAFEMTERA, FORERMREEENME. AT FHY SR

REAEFLFNEREEMREN, FoNEBETRANOTRETHEN, MEXBRAEGR

MR (AR MBE.

L3 ERmERANRESE

RERENRPHERN EREEEAREREE. TRBEGEEUBHERFRIAMIILE
AR, S ¥ MR R MR TOEE KRR, RABEZNERFERLY,
L A SR R A P B AT

BATEE R FEA=AKE LT BALAKTE, H#RKPAEARKT. ETERAK
PRERNTRE S EEEA RN £ (map based cloning B positional cloning). ¥ 8 TH58%:

(transposon tagging) FMILAMEERLUFFEE (XHRFEERLF Z Bk, resistance-gene analogs,
RGAs), ETHARKTHER KR FEETEARLER, —FEEALDONEARKEK,
BB ZRARR RUUE, SRR IR DT I Rk R R AR T KB R4 SR
¢DNA S, B RB ik s| E4nkE, FRATREAMER: B 42 ~EKBEA R4
FREENG—BEEMTY, BEEOREN T RERENEDFmEEL, KAEEHmRNA
5, BEEEATER—BREZERIERS, MR R EH e iknit 5t R4 TR
cDNA X, #BRARERMNER. Z7ENTENERFIIAD, EEREB~PHERELR
RFREAABCEFBOEBRENE A, B TREERE Y RERL RIS HEGAHE, Fik
R ERG T RO, BETHRKFIRNSBREEAM Y EEES: ERCHT

(Tedder, et al. 1988). EHEHIE (Hedrick, ef al. 1984), {LEHEE M7 (Lisitsyn, er al. 1993;
Hubank, et af. 1994), Z8 B8R (Liang, er al, 1992). $4cDNAFEF|Z43E (Schummer, ef al. 1997).
ER &L R4 (Velculesu, et al. 1995; Zhang, et af, 1997). cDNAY # K- LA (Vos, eral,
1995; Bachem, et al. 1996) R IMHIZ WAL (Diatchenko, et al. 1996) %.

1.3.1 Bk

Ffr %k (map-based cloning) HATERRIEHMERAERERE AL BHTRERE,
REARHEZ: DRtEREERMAPHREMERENERE, Bl HOEREEE LS
BREFNFEX BRI, #TREESEE (chromosome walking) B4EiE H WX ERR
A S e kB Bi(chromosome landing) &S BMXE, ST HEMNMBBIE. %HAH Alan
Couslon T 1986 ERIL/G, HIEBEHA FHRCRANRR. BEEEMLFBERECHFHME
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(B4 YAC, BAC, TAC 2 Cosmid %), BLCEIHAI FHIEIF. KMl K&, M. EX. B
HBE. FHAE% 30 THEY. FRIGEEDL 30 3 0MER, SFIRE1NTMRAERER Rpi-bibl,
Rpi-blb2 F1 R3a (van der Vossen, et al. 2003; van der Vossen, et al. 2005; Huang, et al, 2005) , [i%
GEIt R DA —RE AR TR .

B TFEHSTEN RN, FTEWRTEGERAXE, BYRIMBES FhHRCERENTER
PR, FILZEARAN FERMAR KA. KRR EHESFIREHEDRERIK,
ATt wE Rt T EH TR, AR, BnSEny. MELEERASONENRD
B LPCRAEME S FHRCENRRATRT, BLERRUEEE HAONEER.

132 BEFEHREE

¥ B f-(ransposon) YR BB 7, BB RL7E 19514F g9 3E H #4452 F Mc Clintock 7EBFREX
FRGEREREERRMRE RN, HEFELRAK BT LBSHDNAFS, o\ —4 2K
BATSERE R — N EREA, SEEFEABENEEREABRTEM AR, BAEEAME
R R K IEH B2 E R R, S 238 R i B A R AR L A SO, BB HER.
REFE-FIEHDEFNPHEERRE, HBRTFREETHNFASE: AEEBETHRERRN
REHBLHRESEAR, REAETFHREERERHNANLR.

BrERREBHFETRRE, W MEMEAFT(insertion sequence). B AHEET
(composite transposon)  TnA%: T 5 M ( TnA family), FARHIPH 4. FB(foldback) R4 #IE K
1 Ac/Ds(Activator/dissociation). En/Spm ( Enhancer/suppressor mutator ) B4%, EHF 1A LENY
¥ HVAR LR TKGADs, EnvSpmfl & AR MTam35 BT, HAFHERE T HSETEN
REHYERZDHS, EXBELPERBF. i, B84, WEENTKTYRH, AR
B T 1oAY MR FAC/DsHIEnSpm#E EF. HIEW R LRIRRME, ¥ HERLENRIN
HE%H, BERTHRERRE/RERZHONA.

1.3.3 IiFEALONE

M ERERERREEANRTEHEIEARPANE, EEYATTRER K
NBS-LRR. eLRR-TM. eLRR-TM-pkinase. STKHIIfhF A, HHLINBS-LRREHHFEF AL
(Ellis, ef al. 2000). NBS-LRRESHHERREEA—BFETHARAD, NBSEHEES S ATP
EGTP, LRR ZHg M abfE A2k, SEaRRFENEESRY, NTARPITRRE E
EE{EH. NBS-LRREGHER AT =, BILZ-NBS-LRRT 3, TIR-NBS-LRRVFZ&A!
NBS-LRRF.%,

R ERSELUEE (resistance gene analog, RGA) EARIBHIH EE (M {F BT RIE 7%
#5149, *EFBEMERGERA GO #1179 H. RBHREFELELUFH, Himikd 5HR
BRI BT ENRFTEREF M EEFF), U AR A CE, RERENRER.
&7k B 196ERUE PR (Yu, ef al. 1996) EZE1ORFHEY L 8 — Kt A Z R REF# (5
X%, 2000 . ATEHDEFRAS, FERFRREERFTREETLENS, REEXEL
7K LR AIRGAMEAT PR X F ) 2 B Sy B — S, AR TENRAE, ALFE

1



KT B2 P RGA L AL s BE BORS5 6-( F U F R 35 TR BUcDNA b, W] LLIR % i BE RO
SEmtt.

134 HFRAKFELENHERBENLLE

EPRER. KE. BENRCSEGERAMER ANEBEEARN, HBREMERLR
ENZ EAFREPAENS R, WERNEEMEREENER. BB REEZRRARL
X T TRARREMNERESRE, #TETEDORR, . HIHSHARYEENE
RALEEN. BUSTERERRETANTERE, TEAFAL: T PCR WHENET
AXB k. REHEHOCHIM TEDHRE. BRET. RARE. F98S. . fing
BT, HRTHHS AT RE, EWHYE. SR, ARSRERESRER. XEHEH Ik
EHseH, MESARKA, Fib, H—RAKRRANE, ERSENHERTIERN. X7
BHRBRAERIZLTE, R L3RR T L EEERSBEET T MR,

R13 HRAELETERAIEFAHRES ST
‘Table 1.3 Comparision and analysis of several gene isolation methods on transcription level
Es 28 A e
ESTsequencing 1| ¥Enl4n A
2 A/MERMERFFIES
3 F5EHFFIFEHLE

SAGE 1 BT 1 MESZ KNS ZHEE
2 L EHFFIEEEEE 2 RAFEMHLEX
3 H EST sequencing B 44K
DDRT-PCR 1 kA 1 RS, EHMEE,
2 BERIE ABER 2 Wit — 5 BT
3 MERITRBHIYMIETE. #EMNER
¢DNA R B R VIRdREBR.
<DNA-AFLP 1 R4 | WERKNSEHEBE
2 RA%SHTIMAESHIRT DD A 2 Bl—54 8 BONE
)3
¢DNA-RDA | BEFFITE=SATFEBITAE 1 HEAKEN cDNA.
BLEEHE. 2 HF IR RS LB RIS,
2 BT IR S B, IBFERERAMK. RAH.
SSH 1B, MR —S SSHERENE 1 5RDAMK, SSH RHTF—8 A THN ERE
I~4 R, B—RUIBENAELEET BNTERRMIRTERTSHNEY Tester
ERFILEA. 5 Driver FftERNERS N —E R

2 R oI5 9% (Vontein O D,  #EREREETE.
et al.1997; Bertram J, ef al.1998) 2 BT RNA S K (—RO8 LD,
IAGER: MEEFHE mRNA BLI% 3 SSH K drivercDNA 153 &, aJHeHER
F 1000 B4, tester-cDNA I EEF RIE 25 cDNA.
4 LRERE T .

12



cDNA microarrays 1 B/ B804, 1 FEEIRTRE ST

2 B TR R A, 2 WMETHEN PCR KNS,

3OMEREXNFEFGL. 3 BiAkE,

4 RUERRIIREGENHEN 4 HERFFIEBAEKREETEAERTH
LR FURA B D WD

L4 HIH Zm 3

MREHAL (SSH) Z—ANE TE PCR sk 3THAR, @ CLONTECH ZR Z 8 LHY
R, B —RERAXTEEEERENFR (mRNA) BELET 1000 fEHEE,
HRMERET MEHEFS, RRMHERRFIINT Y, RSB S BRER 2
REBERGHAFE WPMAETR.

141 R ZHRTHARHOBERE

W ERLEAREH T RE_Hhh 2R E, BIRER N A% cDNA 7EH et 24 g
HERER T TR cDNA, FfARRT (tester) FMIEFF (driver) K1 cDNA B
R REY, FREEE LHEEZH0SE cDNA LI —k. R, BTARFTH cDNA
ERITRZZMEFIFER WA RS, R fRmis 4 s ARRNHI T, ERHS
AT REELFFILAA5I AT PCR ¥ 188, REBRFAEE8YH, HiEEFEFARE
PRGFERMERFS, BAE G LR BT HEH, TES3IR, FH2HE.

AR (SSHY HARM LR S E: OcDNA A REBY); QRK T cDNA S HFH,
HE/IMFRENELEER: ORBT LT RNOTEA (BREH) &% OL5ELBEENRE
77 cDNA ¥ PCR 5™ 1%; @5k PCR P4, HEZEM cDNA XFE; @k k.

LAB ER AT AR E R

EBAXR—BEEERREEFNMARF S, BHEERAA 20 14 60 EAP S T4
{6 T4 MRt mRNA (Bautz, er al, 1966). {EEBSTKINHZILITEN mRNA £ KEIBEL. B
* Duguid 1 Dinaver (1990) XHiZJyimiicgi#, 7 cDNA FIHAT —MEmEL, HBER
R FEFEAET X% cDNA (tester cDNA). 1996 4E Diatchenko £ Al 3 it —
7B, BYTHHIZMEAL PCR (SSHPCR) R, HBERZEERE —K{THALLIT—L
% F 1000 B EE. XAFBEEFEPZERRIAELFRMT FE. 1999 4 Diatchenko % LI #
ABHENBT SSH ENKBRRITEMNREEY . FIE, Yang % (1999) ¥ SSH 5 cDNA Wk
FIRERAHGEERTRET VLT KEENRLER, BT ENFEAERE, W: M
B EEERS F cDNA AR B/D, £EAMKE mRNA ZAER, HWERT s HNEFHRE
BS. SSH FB:ARIAR, REZFECHS Z#A, EATIHEERIhERN & RN
BREFGHEAN. HFATEEW SSH HENRE, Ji 8§ (2002) ¥ THE cDNA JXHEH
B ZHH¥ER, BT —ELEY, FUTEEHM cDNA Y318, MA4x174 DNA 4
HERREERBTTLRPTIIEE: £ SSH PCR RAENXBARRDHERER > cDNA
BRPERELA, EREEENETHAANEEEER R TXMRELS, RELHBA,
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BREEH: —AkUF, HTHAERXAZRNAREE, BREFIRBENRET 001%,
BEEMERARMESFIRELAHHEMIAE 5 £ E.

B A 8 ) SR A SR e e R R R SSHL ST K B S I R RER Sy B i fb ik g o
(F7) BESE LA BATAKIERZHRIINE, RIXHSUER SSH L5 B EBV R 2R Kk
BER, £RALEFAK 44 4 DNA HWREPH 20 MERMEREAERE 3%, HEFH 71 E EBY
ER (Kiss, et al. 2003). RE SSH RS BEREAERNMBRTROFEZ—, Rili SSH ER
REEERFANE AT TIE. MOS (Mirror orientation selection) FiEHIEI MM s Tk
FREBEBRHETR CETHRZENERIRMER (BHERABS THERET 5
SSH A RKEL BN, THEXRRIEN B cDNA HFREAGHMERF
1, REFPLEERYT, NTEHROERZREMEMN (Rebrikov, ef al. 2000). HET SSH 5
MOS HA G BAHTERREEFMREEE, BRREFNME (Boengler, eral 2003),

A¥afR SSH FIFERITM, Levesque % (2003) 7E SSH A L2 T—RETHR KA
BT SSH ERMFEMRIE. RE2K cDNAs 7. % %Y 5 H SSH-cDNA 54 P iFi2454,
KA Nothem FFERFIEFAEAKAKFRER, FREBHNE cDNAs: R5, AHMEEERKE
# KR cDNAs 5 3F, BIUAR /MG cDNA TR, 37 SSHDNA B BUHAT 23 i .
B Tk B R REN B R R R AR AR IR

SSH FEAUTES AT LR ERNEREEF S BERF R, £EFAKFE LAY
BEBIMPIA, Li % (2004) % SSH f1 DNA TAMEFIEI RIS S, M Dendrobrium ) 5
D.aurantiacum Kerr, D.officinale Kimura et Migo, D.nobile Lindl, D.chrysofoxum Lindl, F
D fimbrigtum Hook P3| T K4 e IR RS, X EIHTERME 2SS, HEE
Heh: HAET SSH AWAMMAEIGHERENA DNA AR, RERRBINARERS
DNA FBREZAMT R BEEE SN DNA RN, HMEE-—RSH OERSA DNA A
B, Wikt a0%s B L4l DNA Jr BUED T8 R AE s RAEIRE kX B BT RRH .

BOE TSR : SSH A MMEAZERG A AR RS SHENE N R, SR ER
EFMRANEEREZAAR LB B THLGYE (Cao, ef af. 2004) . [F—F, AR
PEREHX SSH ZHEREKAMERRILRE, Bt T SSHSuite %4, A AENA 54
SSHHandler, SSHOverview, SSHAnalysis 1 SSHCompare. T% SSH FEf 5 B BL{T I (E 5L, &
frtkxd, BT SSH ZHAEMBKMANRBE T HE (Wecks, et al. 2004) .

L43 SSHA ZEEYDER S E LM

Haf SSH 7SR A FaR b, RE. B4E, FESHRAP (FLKZ, 2000) F%y
BARBEALAZAE. MARRENRURZSAARFEHTERRENER (Guan, e al.,
1998; Kuang, eral, 1998) FHMH, #HXRIE 4005, HEERPEYRAGTRL (F
7, 2000, REZFEAHEY EMNNERSRK, 8 199 FHRNHETEUR, REFE
100 55 X% 5 i de A b i I (R 408, 95 R 317K #8(Cho, et al. 2004; Han, et al. 2004), F 3 (Gao,
et al. 2003; Zheng, et af, 2004). /ME (F%E, 2003), ¥ (Brich, ef al. 1999; Tian, et al. 2003;
Faivre-Rampant, er al. 2004). A& (Liao, et al. 2003}, #{#7F (Hinderhofer, et al. 2001; Kang, et af.
2003) % 20 KF Y (GenBank, hitp://www.ncbi.nlm.nih.gov/ ), 3 B HEA KM HETR.
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BZ, SSH HEERAFAEMAEENERE S BESREMEXER, EWHEK. RE. &
Z. RUBEIRGRERNTEL—.

1.4.4 IhE

MHEEFARTERTRBHNEY, BEthEFE—LERE, FILRAMBCh T #iZT
BHNARERERREREREHITR. SSH HE—RUATHMEANERLRMT, 6
BRERPAEAKREAAD, T TEMESUTEN S, XERARE RS T ENME. i
HEFNERREFGIFPR, tester RNA FHBHIF H1EH X, HAEREAFSHIRD TR
HERAER S, B AR LHLARBEREESBNEE, BiF BB LA LR TR
BERBTB R, RBA—LIEBKNREE. MEARE G, R tester RNA Al driver RNA R A
5B mRNA IR FRBIBMMTIME, BLMEENE, B X PCREYNEERER
ERAREFEES EEXRERDNBM. SSH BB MM RNA BERX, — B MR, 3
FL2RBARAHRELH RNA AN EREEA .

SSH M ARYERNESRETHCANT XY, ZHEENAGBERMGE LaT#
—HRRAMEE: ONF SSH HEHFEY NAENTES) AIEPEE (TENEAS)
XEMT Y REY S F EEMOEAEN, TSR TR (MR ZEN 6 MR E
B) MR, LR ERRIEERORIASHERBITE R RR TS WP,
EMRBENSEREEHXR S, EFOERLENS, AR TRPLEANERS. &
F. WRHEPREETENERKE. O¥RBN—LRERKEER BN TR, #
IiCHBER. #-2HEHRS. @XEZ. ArREK. RERHURHMNES LRSS
dE, FM SSHFRTREDREE. WS, &5 4MEKSEEHEYNEREE, 3T
REEDHED=FANSF-EWAFTEERL. RV EETHIIRLIAET S, THEESTEYL
FERE (AR, RS, RARSESHE, FREFETE—ST RN, HEg
RIHRE R A FRIZE, FIMEDR Y. RRLRA>-REFANTHRANLER. @
EROHRKEEEN S TEDEFFAN— M ERER, SSH HEEH KL LEARIR e
HREMNEETE, THIAERTHHAEOE SN PSR ZE0E, HRNTRY
Bk 4 5 T E M FEB AR — 1 B

B TEMEFRARBA RBRATE, BRmALBRBEOHEANF ik, SSH 5/
CHHARFHEOEHHERFRA M BRECEREEERNEME, W SSH 55 DNA
WPEFIR AR K MOS 5 s & X Mt 2wk = st T 6l . H AT SO 8 Bl AT,
B2, B SSH IR KIS — S S MRS, EHERERNNS BN EEAFRERN &L ESM
BRHEKRTEHEREEROEH.

1.5 AW AT B MR BER

T 2ER R DR FFIRPERXER, Al — ST R TH FHRFRRNLEIR
AMERGRERRRUERERARAKR, AREEERNARTHER, SRS EER
HFREROSREFLRE (AR BTRMERER.

B b R BWHATTARER A el: MR SSH A8 BRI K

15



B (BST) , THGENHZE5DREHRRANMIEXERRELEE, VIRV THiEY
REFHRFEAAXERZAE: SSH 5 RACE BRR cDNA XSG & BN R FHRN
EHXERNEK. BIABHREERPNEIRERR, HEEEETE, e RARIEY

BEARARRE L BAFE.
1.6 2%t
R ERNSE
L 4
2 RNA FJRHU R mRNA #9455
v 3
BEEOWNEFHBEHEM HEERKXANDBETR
KEFR2K cDNA XFE M BRI cDNA ICEE
JZ I8} Northern % FE
RACE B Wt EYs RES
W, HRHRGEEN B
A y
e LB AR SR BERE
E HEK cDNA AT
E !
' LEHiHE |lq--4 BREA BHIUOHNE
; HAENR DNA BERR
et T
v v
mRNA () 7861551 P HThRERUE

16




RS ET R L

EZE \HORENFTHRFLEESZHRLR

B LR D8 B R A LENLE

215887

DAETHALSNAT DR EMERN —HAEERE . ZWeiele, FX5°, iRk,
RFER, FEETHSHEN™ 80%, HE4/™ (Yabuuchi, ef al. 1995; He, 1987) . #1704
ENFRHARERENEEEESHEAECHHASE. FASETHRMS ERMSE, B
A—EMRAYE: TATESERRE, ST el mEs, FALN—38, FE24
FERFH: THERHRAOERENATERETE RO AT GERT EH AR EE ML,
BATERELEETRHENMER ODSEHR IARZHERMNITIRSNIRESE
it BT DR ES TR EEHRANER L EERERE (R REHE. T
BEBEME) NEBEATEARAL, DIVEH KBRS, EXEEMEE TSRS E
BB, EREMR. ASOSTEMER ERE-FHREMTFRNEEREETE (A NEHE
BOLHEFE), HSAGTERITHRENEN: R TEEANTHRAXERNIERE
KRR SR B AR R

228 5FH#
221 it EHEmERRA R

FHI /DT93S PO AN B 1 5 TMO0 R o B AR B S KT/ AT MR 1R 5. DR EEDH
CESy BEBEMK IR %A JC (USW5S337), D (USW7859) HIE (772102.37), HHERSE F 4541
F R R ARIERS. phurejaMIEFEF Svernei, HEEHENIH (Qu, 1996) . HiFmxT Mk
(MS42.3) ¥ HEF S E P4 (Intemational Potato Center, CIP). Hihiitiia P BRI HK
AT ARG, HHis HAR392 (CLN2366A). 393 (CLN2366B). 395 (CLNI314G) i
419 (CLN1466-65-40-15-0-12-0) %W TUMARL DO, BWBHD3 (FW2%). DS (Hik6T)
D14 (HEST) A ERBBERRIEA T E RS,

222 BHBERESF

B — PR R G R B, 7 TZC VAR (M 5E G4 100, B
B 5g. £REH 3g. B 17-20g. 18K 1000mD + 0.5L23,5-F A" FEEM) R,
25 30°CHEFF 48 /NI . DREETOR R0 B A TZC B3 LI 48 TS, RITCEALS &
BIRAR A, 5T M3, ODeoo BLME, TR RIS 4 5 1x10%~1x10%cfuw/ml & 5.

223 BEREEER
2231 FHEE DM I EEHOHNTE

AR, BAKER., B8, BF. THERREMREEHEMN DS EHK, &
B E 7-8 REME, ZEBRFEWF, REMFEKE 56 FRrE, HERNFERTIARE

17



2 E LR B R s i

DIHUHES 45 R BN AR, BEFRT ORKPRE, HREEBREOELR0EE,
FIEABRERFRE (1x10°, 1x10% Ix10'. Ix10°%fwml) BIPFHGIRIE VR 3 BEMMA SR
BEITSCEE 3R, MOFRAERID, HTIOEREE 3. 5. 7. 10, 14 KEMHE. BRERREER
SR ERE

HERLEE TR A A A T R B 110° cfw/ml, AR LR B W RV R 0 30ml,
BERfEHMSER, TRFITHENONSERELE, 488 RREEERNEN 0u. FIEE
MR DR EEKL IR E T 28CAIREN, IR N 70%LL L, BRI EmE S
BN TR B KR KR 60%, HEFHER L.

THEMESETEN TARNBEELEER-HEHEERAHEK 3K BREERANG
PMEARBHEBINER, SMERED 10K (EH), HENMEEANERSEHSWRER
—HEEY AR .

2232 HHHE A 1 SEREH

S XA ERERUSHFEALREERN Do, BREHESERNEITSE, S
PIE S WM& ELolbitk, BRERTEHR=SRES, REFER 223.1. BEGHRBHEHE
B I0C, REERETRRENERL.

224 HRETR A AR

SRS, NBZRAGREURRANELR, URARSEHHRERNT. BRER
FIRELRSIR. SR (EE 2003) BEBRRTERDN 5% 14: TER, £%:
28: 1~2ANMAER, 3%: I~ MHER: 4% 2BHHES; 5% SHL.

23 BRESH
N ERERXEFZEERINEMEE R TZLEETIURZMILE
2311 EREANERIEELTLER
AEFHEFERREL MFEARRR ARNER, ARRESERBRIEERERX,
BHOKIEARE, EHRMET (2.1, SR (x10%fwml 4B, EHEP 3 X, Al
BROERFHUNER, B4REEREAEME, MIRSEROEHCKELIES, B5X
RSN LD AHER, FUEERNSIH R HIESIR, £ 7 KRGS SRR
REME., BAHAKENEEEEEREFANE. § 10 REVEKEEESTERAR, AHER
KRG, TS RHRNLHURET, $ 14 RERHENERCRERE MIMEHF
R, ARPRERERESEE AR R L TR, BER B, HEI EREA
AR SR OTRRA G E R B, FiZhiEs FREARNTRTE. RN NGRE
BAAEEMEIEN. ANERRPERANFESLH SEBERE, EL2 SRR
RO T —RPRFLR G (W 2.1), HItER 5B A AR BT AR R AL R s, B
HERERERER: TARFHKGEE PR ENHBRIRENHOERE, BLRERNA
SRR, SEFERCERER, BMXTERE TRREERT MR ER A G
SR B —FMEYEB (4%, 1999; Feng, et al. 2003 ).
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21 FREERET I RETDREATHNRSLIHER (B
Thble 2.1 Integrated evaluation resulis of three-repest of potate stem in different concentration
of Rairtonia solanacearum (partial results)

EREEE

’*:”‘ SEE MM BEEIX HEESK 2 BEEIX 2 BEENX 2 BEEME
rpl rep2 repd repl wep2 mpd wepl ropl ropd repl rep2 repd repl rep2 repd

10°  Ms423 R 11 1 2 1 2 1 2 2 1 2 1 Tt 1 1
E MR 1 1 1 3 2 2 4 4 4 4 5 S 5 5 s

ED11 s 2 2 12 3 4 3 4 4 4 5 5 5 5 5 s

ED13 R 1 1 1 1 2 1 1 1 2 1 1 1 1 1 1

ED25 ] 2 3 2 3 4 3 4 4 4 5 S5 5 s 5 5

10 Mse23 R 1 1 1 2 2 2 2 2 1 2 1 12 1 1
E MR 1 2 1 2 3 3 4 5 4 s 5 5 s 5 s

EDUL s 2 3 2 3 4 3 4 S 4 3 85 5 5 s 5

ED13 R 1 1 1 2 2 2 1 2 2t 2 1 Tt 1

ED25 ] 3 3 3 4 4 4 S 4 4 S5 5 5 s 5 s

107 MS423 R 1 1 1 2 3 2 2 2 2 1 2 2 1 1 ¢
E MR 2 2 2 4 3 3 s 4 4 5 5 5 5 5 s

EDI11 s 3 3 3 4 4 4 4 5 4 5 5 5 s 5 s

ED13 R 1 1 1 2 2z 2 2 2 2 1 2 2 1 1 ¢t

ED25 s 3 3 3 4 4 4 S5 S5 S5 § 5 § s 5 s

% 1@ 2—1~2 PHEER, 3-3~-4 PR ER, 428 A ER S—EEREC. P ARKNAN, B-LEnET,
PEHENBE, BESEMEL,

M 21 SHWERS REREARIERERMRARER
A BFRHEENZEE B FIREANZH C RHIWEENZHE
Fig. 2.1 Tumor formation of potato siem cuttings afler co-cultured with Ralstonsia solanacearum
A: Rs-susceptable potato stem cuttings B: Rs-resistant potato siem cuttings
C: High Rs- resistant potato stem cuttings

Bk, BREHKIHSERICEREFERNBRARGANARL. FLRAEFERRT
AR AV M R AT AR A A BR A U A AT AT . LA IR AE o i i SR TR R
Wh: SUEREHARAEL 1x10%f/ml HEH, CUE 4 BE 5 RIFELERYFEET I, #iR
FIERERAEE, MELSRWIBENE.

MEERAEN 107cfml B, BHS 48h BRERNZHMHRERER: 720 EREFAE
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MEHIE 3 4 MHAREGNZHETHEER. MG TRANBRUR, EEEHE 240 DRF
ZEPEAREMERBES, HRET HRNERIAERN: Bl 48h i TEFEEKFAEH
HRETFREH P BOFRET, ERERRTEBRER. IEREFTESEHRETF,
BEETRE, ANEHEERER.

23.12 ZHEBSUERESERE R EAE WRW TR RS RN LB

FEMARIEY, BREREAEERNEEN FEREFAFENTENFN ETHH, X
HTEFEE R, RHRERETE 3 ARE, TRSMABRIFOIMRE, N=FTFEN
KRR ETHEBCUERERERER SR T EERIT RN S RE—3N (B22), A
HHRATERREHEHIHEFEEAE, EEZERARINERGEH M FHRETENEE
Bk (22, B23,24), ZUREHTEHHEBLEREEANIRFEZGERES—H,
B4 T HREEEGREREAENEN EHTEN A EEANEREEFERNGERENRE
LIRMEKNBRANERFTN. FESHHFENEELER, W77 HEEHHPRIEHT 6
B REIE AR PR 7 G RBE AR (E23).

H 2.2 FEBMIEEMEE DR (FE) MERLE

L EHEACUEREREESE L BREHARTEEEEE oL RREEEEE

ABRFERMED2S BHMERTEDIS C HFANEMS23 D fHFEAE
Fig. 2.2 Results of different inoculation methods in corresponded potato plant(or stem)
I Inocuiation with stem culture in bacterium solution method for S d.
H: Inoculation with capillary method for 7 d. I: Inoculation with wound-root method for 10 d.
A: Rs-susceptable genotype ED25 B: High Rs-resistant genotype ED13
C: Rs-resistant control MS42.3 D: Rs-resistant parent B

20



Bl fe db BB L 2g i 3

22 ZHENSFZERREDIAN (28 HAFITR (BagR)
Table 2.2. Rs-resistance result of three different inoculation method

3G JUR O B A M R TN L8

P EREERE 10K EHBEREE TR EHEMRREEEG
(10%ctu/ml) 0%cfuw/ml) 5% (10°%fwml)
WA EH -
Tl  BREE PHME  ERWHE FEE 25 AE
MS423 R 60 2.00 1-3 192 14 193 1-2
E MR 76 333 24 333 2-4 2.83 23
EDI1 s 55 3.93 35 3.65 15 1.36 34
ED13 R 82 1.83 14 2.56 4 1,01 1-2
ED25 s 8 433 3-5 4.00 3-5 a1 4.5
! —— R (10 &)
% RIS —— E40EE (7 D
& 2 e EHERRRE 5 0)
#j‘ 20
15
K
10
& 5
0 '] J
1 2 3 4 5 -
H2.3 ZHER T ERLEHE (ED25)
Fig.2.3 Result comparison of three inoculation method on ED25
3B r —— ERE(10 d)
g T W B (7 D
@25 F
~ —A— EHERREE 6 D
i 20
W15
%
5 10
5
0

1

2

3

4

5

W24 =WEWSEREY (EDID
Fig 2.4 Result comparigon of three inoculation method on ED13
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TR A ELEET A o (i 2 & LRI Y EH R L T

£ 23 BRHMRRNBRERR
Table 2.3 List of Rs-resistance and Rs-susceptable genotype

ERH itk XRAY iR ¢
E (parent) MR ED11 HS
MS42.3 (control) HR ED25 HS
EDI3 HR ED43 HS
ED128 R ED148 HS
ED178 R ED159 HS
ED?-2 R CE100 HS
CE155 R CE276 HS
CEIT1 R

232 EREARREFASEREREREER L ZLEERHINILE

2321 ER SRR REEEEES R

508 SR ERAML ARKAEREIIRE L MEFEZRRRNERNES, BRRE
SRABRERFAFERRNAR, WRREEHE, ZHRHHT. DMBKE 1x10%fwml X,
BHEH IR, BRMENEZHERREDE IS, HAHEOEENRIFHTERER: 5
REREAKEHESLRESR, RHRNERERBENE: $7 RIUFEKZHOESE
R, TEFEENEHEARART, £ 10 RERMENZRCEARTRIE, REE
FERERERMEREREHFER: 3F 14 X, BREKOIRCKRERE. NRTFEN
B THRERREGE (K23, B 252627, BHAHEESHERRE, BREKRE
AEHFRAET, TERBRENRRTRN, EERT, HHRka FIERREF, Bl
RIS RREEE T R RTMERY R, HRERNER YRS G s NNEERT &)
RA-EMMHER, —H28—BNRNEE, SARNEKRTEAHER, BREMNE
REEE, EHAAMIR—BIN(Vasse, et al. 1995). MREBIRAKRHE, AREFANEER
A2 AN EAEM AR NI AE S AT G ORI RIS BN, H R BT, FIRX
HrfrrmEer, SAERYASREGERNTRERIELA B, & 24 FIHT ARER
HEARERNEZATNER,

2322 A EBIERE S ERE SR SR

ERER R L ERES TR S RE K. ZEWRTENERER, ¥T
FMOE, SEREBORBELL 1x10%cfuml HE, DI 5—7 KBESRARETIIN, B
FEE AR, WATE MR A EIRE (0 1x10°cfw/ml), HIBEE 14 REHEKAEREEBTLL
BEEFHTHE. SRGER, ERAUEFERMKE, WESR6IHERE.
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# 24 FREHRARETHEAEE S ARAABES TSR BIER)
Table 2.4 Integrated evaluation results of three-repest of tomato stem in different concentration
of Ralstonia solanacearsgn (partial results)

mEER XERY Wi

ERrER

HEs3d

¥l sd

BEEEd B#E510d

BHE 14

ig

y[1y

10°

10

D3
D5
D14
393

419

D14
393
395
419

D14
393
395
419
D3
D5
D14
393
395
419

| R v w WM Een ;MW meEm ol N o»n

R

o WL oE R R NN W R W WN NN W R W NN N

b L h W W R WY R WLN N R R B = = e N NN

1

Lo N R

3
4b

1
1
1

e = W W

2
2
3

T S

1
1
2

¥ 11— 2-1~2 HAER 33~ 4R 420K 5. ZHELD,

REL.

t BaERHERTEL

25 HREA (393) EFREERETHARRR
MEZEA: BERRERN 0. 10°, 10°, 107, 10cfu/mi,

Fig. 2.5 Result of Re-resistant tomato in different bacterinm concentration,
From left to right: bacterium concentration is 0+ 10°, 10°, 10”, 10%cfu/ml.

3

b BaEgaet



i G2 o

M 2.6 FRRE TRmEHh 393 #if 10 XHMER RN
MBS EEEREKY 10°, 10, 10°chw/ml.
PFig. 2.6 Root growth of Re-resistant tomato afier bacterium Inoculstion 10 days

From left to right: bacterium concentration is 10°, 10*, 10°cfu/ml.

B 2.7 SRR B R RS 14 XGRS RE
MEER: KUECHBRER DA, DI4. DS, FHmEM 393, 395, 419, BEKEN 10°chwml.
Fig.2.7 Re-resistant result of different tomato plant stem after bacterfam inocnlation 14 days
From left to right: susceptible tomato D3, D14, D5; Rs-resistant tomato 393, 395. 419,

Inoculation bacterium concentration is 10°cfo/ml.

2.4 e

ZEEASHE TR L R AU A5 T R F R R ) E RSB
BARRE SR OABANHTIER, URRRA UB) WFR, HATREREBLEILES
EHAYHRAL. RATEHERN (B) WER. HTHERARN SRR REK AR HETREE
Fro BHEANER T LREREROMREEN/E, THESTAEOREEY o,
BEE) HRERENERE, BHEREESFEHMANR (B) MERMOIRESERILHNEN
ARIREFEEFFER . KFFKA=FiEx 54 W ED 7 CE BART THggE, &
BHBLBRERRHERaBEREAEME (10 ED13. ED25 %) ERA TRAMBRFTHE
Bk, INRSFHECEHEEANTRAERESUIE TR, FRELBTEENGIERR
FARME T BHEHERRME (0 ED13).

ERRAEE LR TR EER, SHERENEARRTEHLARTABINRRNE: O
WERAT: BHERATHEEFR - BOA-EZRYUAREGOERREI - BRNEZN0EY

“



PR RV ERRE FEEe

T, JUBFASE ERENEE PN, ITEBIMERTEREL, RETXRAMER
FRIG—BE, YT EENERNE. QURIFEER, ENSHF: Tl EZHERTFER
FAXRRUBR RGBS RRNAE, TRER ARk, BET TER B—1 284
HERETEGN IR, TETE0, FHMTESRAENE, EMETEHE, FHTARTH
MRAMTRIZRRESE, R IR R A B RUR PR, WA, K
BERE. @ERARMN-BHNERKERN: bTHE M ERERBIUERTIEL RENER
TNRWEEDE, RZIACHEER-B, B THRBTLEGREETRBNERTREZNR
[ R 400 e B <5 7 e R 00 2 R P D e AR R M 5 AR MO B R B R I 32 57 (Perera, et al.
1992): FEICERFTREHEDT B, ROLMBEAHTH, RETEZERY—BHEHTE
2t FEF—HEANS I ERHTRNETES, ¥MTEREEREANE, X4 FEHEEEN
EMRATERE L. QBN KBEKMHE, FUEHE, MBHFETOHEE GPER
BTHRBRHEANREAZRERE), BENIHENKERTYTRAEY ERTEE: RS
BIREEHIRERDRETBHES, RESMERBMHKTERESHEL S ML LT, @7
ARTEHRIRN B P8 Wi A SRR, THITHERIAERREE T, BEIES
EHARE, MAEERRNT, RREANAATERTHER, HeEkiiRgs. @%
TSHIHATTEENA: B THTEEMEHEKNER, FRANERRHEMBE, BRTE
#RH, MERENEHEEUNE, XN TERBARHEEMENRENERATEEERX.
@EREEST: MUGEH T LREMFREN, N TFREMEHEY () KTRERERE
EH-

ERERIERES G NENE R ENE BRI ES 5 XERENREE—EN
R, RCERSHEMNRRRNTRE, NEE0ABEETEARE. BiXrkEHeE
RERTATHE M 2. EHERNEHE, TTHRESETER, B TREFEGEFNAGE AR E
BOERIMENTERRE X,
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Bl EY B |24 i

F=% SHEAMETHESREZHRERE

3.1 3|8

B2 K, ATRIAS, S¥FARNEE, CERBTHRARENAESH T

RMAH, SEEERER. KENAEY. AREEN. BRVEAROSERBHNES

(Scheel, 1998; Karin, et al, 2000). # FHPPHRERNATMR EREPEREERNELES
BFREEFELHRBFERANFAELENEENSER. REERMNZREE (For, 1971),
TR/ ERH Y L EAENEATAERRLEY (B4 NEKRINKRER=Y,
MMFERAE T, SIRFEMYE SN MEE (Gabriel, ef al, 1990).

TR AT R R S = e R4 28 (Quantiry Trait Locus, QTL) #4749 B55% %=,
HFHREFUREEN SR EFHITHE, BEATREYHPLEREE T E M RERPR
7% QTL, t¥EITH RRST 1 QTLs ( QRSI, QRS2 M1 QRS3) (Deslandes, et al, 1998; Godiard,
eral 2003), G ER API (Feng, etal 2003), #HHuf) QTLs ( BW-1, BW-3, BW-4 R BW-5)
% (Danesh, e al. 1994; Thoquet, et al. 1996) LI MWV TEEE (Deslandes, et al. 1998). 7
AT O% &% ERMAEER D, /L T B R (Lorito, et al. 1998), B B4 defensins(Gao,
et al. 2000), HERk (ia, et al. 1996), SERDSIARFREKEDHE, W snakin-] HER
snakin-2 ¥, XS R FHE R T 544 SOn W B 8941 ¥ (Berrocal-Lobo, ef al. 2002; Gebhardt, et
al. 2001). RECRTEMNERE T ~LIsER, BRAMNSE5DRELSHRNEZNHE
FeFE R R R T ERATEAT.

ARBHTRRZES T REAEEEY-RRAGHESZTR. M ERRTR2 g
¥—1k cDNA X, BRZEFREEROHAH A (Diachenko, e al. 1996; Brich, ef al. 1999;
Tian, et al. 2003; Fatvre-Rampant, ef al. 2004; Sun, er af. 2005), RE SR ELE —LiEn=4%
BREEAAE, HEifirts MOS (Mirror orientation selection) HiEFIHH &S Mg htf Al 57
SLRE ) ERUE DB RIEREE T 986 (George, et al. 1999; Rebrikov, ef al. 2000; Boenglet, et al.
2003). ABFAFH SSH A cDNA EFEF| (cDNA macroarray) fEEME MR LB EL
FRERNELELIBTHERER, EBARSEHRRNHERZLER, VSHREY
REFGHBHFBXEFRNHLNLR, ASEHIFRYE RO KIE,

32 B 5%%

321 REHR SR

MY AR E R R ERTEDI3, KRR E D3 SP041, BETERA
ER AR REER, RAR223.1. BEIEATIE. DNAZER ., TagDNAK2ARE. DNAS
TRER, SRELENEARNEESHYWEBCLONTECHA /. Invitrogen/A 7. promega’A &]
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Y B R d e e £ A R AT D E LR &

TAKARAZ 8] R KRS AR %,

3.2.2 B RNA B2l % mRNA #5935

ERNAE@%HK%%TRIZOL@ Regent—H AR AI& (Invitrogen, USA) , #KiXAI& AR
2 PR B g A AN B KRR RO, 6. 12, 24 36, 48, 72, 96hfIH H BRNA. HHEmRNA%
BiAME (QIAGEN) {tBA454) B8 A i A4 5 4 78 1 0 TR /K &b R 6h A 1 2hBE S ARNAmRNA.

3.2.3 SSH M R

P B AL TR R FIcDNA K IR (Tester) , ACGEEMIAESIFY (Driver) , F A 8
XA, ZMClontech PCR-SelectTM cDNA Subtractive Kit (ClontechZ7]) {8 3547 SSHIL
FEwteE, KSBREENRWT:
3.2.3.1 dscDNA 18

SRIB2 pg HERGESRKEEMDRNA, MALl DNASRKSI (10umolL) , A
BRERBMAMVIES REES RDNAS —4: AE SR ANMESYSRE %, SHMnNe
cDNARIXEY : E Al - FAURE (2524 1) A HhiRAiMk. Ak W295% 2 MITiEEH#E 50
ddH, 0P, HUiH6 pRFT-20CLAAI FRea L {L/5ds-cDNAR k3 BB MIRsa VIR K
ds-cDNAR= &, KPHERBE (323.2) .

3.2.3.2 ds-cDNAfJRsa 1 BEl1 BcDNAA R ER M

5% BIFERI AR BB 5% Fds-cDNAH (£9443.5 pl) MAS pl 10x Rsa I Restriction BufferF
L.SpI Rsa I (10 units/ pl) , 37°CIRE6 hEASE 288, HUHS w47 B RS Sk e i ik i M 1) 2 R
HAMMAR &t : RIEE (25240 1) R - B8 (241 1) #igdilk, 2GR
F5.5 pl ddH, O, BUEATIREEELEE.

RIE CRIER ActinZ A (Drouin, e al. 1990) 83N B2 MF 7115 #5314 Actin-F:
5'-GATGGTGTCAGCCACAC-3' 13" %3 #Actin-R: 5"-ATTCCAGCAGCTTCCATTCC-3'. HiX
B SIY L FRAcinE B E3M B TF R BN T Rsa I BEVIFS, THTAEECDNA 53 kit B X
EMEW (32.3.3) : Actin-F5 Actin-REH AT LLY 181 #5420 bp K RO A B, Actin-R 54 :3K3 &
XAy Ly 19t 29350 bp K H B

M ActinZE R (¥ 7 5140 Actin-FA Actin-R3 BT & AR I 3 R A 28 5 6 UK b B i ds-<DNAE
iTPCRY"14, PCRY™#kF H50ul, ZEPCRIBITAEHAHT 420, 25. 3035 MEIRE Hi5pl,
B RHAT 1SBIR N BB B R M CDNA & IR BUE

3233 kg
HR A H A K A ER A2 Rea IBE VI R00s-cDNASZY 9 548 3k 1 FdE sk 03 8, A i b
Tester-1, -2f1Driver-1. 2. B&%:
a, 7 AHXZRsa THAL R BB B AT KD B fds-cDNAR 1 pl, FSuIEEARE,
b. 0SB LETRE U TR, #&Ligation Master Mix.
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per xn
Sterile HO 3ul
5X Ligation Buffer 2ul
T4 DNA Ligase (400 units/ub) §111

c. X FH— ik tester cDNA FIXEDriver cDNA, ZEOSmIBS LB MALLF K4,
HEIBBBENRT. TFIERPERMIE: BE b f)ds-cDNA & Tester, X1 & ¥ Driver;
T RAEAAE,: SHEds-cDNA X Tester, #4038 HDriver) . #2353 1W55 W7D,

Component Testert (ul) Tester2 (ul)
diluted tester cDNA 2 2
Adaptor 1 (10 uM) 2 -
Adaptor 2R (10 pM) -

Master Mix 6

Final volume 10 10

d. BX2 ul Tester-1#02 pl Tester-2 F— M HRPEH B LEFRERK. (ERRMEXRGE, #
REWEIE A & =M Blc) .

e. MEHMEL, 16CHTUR.

f. 11 pl EDTA/Glycogen Mix%% |F3E 8 X ¥ o

g 72°CHEES min{iEEBELTE.

h EEEL.

i. MTester-1, -2fIDriver-1. -2 F B | piEH T 1ml ddHOF H T R MBS IE R R BN H,
FIBTECH L pl RERITR (1<) BBEELI mEHH AP, BETFPCR F18 (3235 fax
HAEMR (3236) .

. BHRMHFT-20C.

4 D) KB F 5| P14 & Actin-F+ Actin-RH Actin-R + 3 3k 5 149151 8 2 3L A ds<DNAFI k&
EHHELFds-<DNAZEITPCRY . PCRREA RN | pFEIEREY, 2.5 ul 10xPCR Buffer,
2 ul MgCl, (25 mmol/L), 1 ul dNTPs (2 mmol/L), 0.25 pl Taq Polymerase (5 w/ ul), Actin-F5
Actin-R&1 pifActin-RE LT 1R W (5IKEH X 10 umol/L) , FAINTHK L8 4KI25
pls PCR ¥ 184+ 4: 94°C 3 min; 94°C 30s, 56°C 45s, 72°C 1 min, 30MEFF; 72°C S min.
BWIEFAN 3 | MH AT M= WRNE DR AETELMEERE.,

3234 ERRR
a. fE0SmIBLLE PR — AN R A EE YR TR 45,
Hybridization = Hybridization

Component sample 1 (ul)  sample 2 (ul )
Rsal digested driver cDNA 1.5 1.5
Adaptor 1-lgated Tester-1 1.5 -
Adapior 2R-1gated Tester-2 - L5
4xHybridization Buffer 1.0 1.0

Final volume 4.0 4.0
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b. m—HAEM, FEELC.
c. ¥HEMAPCRIY L98°C M5 min, 68 CHEEILA (8-10hr) .
d. ELEHEOEPIMAL T EM:
Driver cDNA 1ul
4x Hybridization Buffer tul
Sterile H20 2l
e. W1 pl bR RAYT0.5 mBLLE D, FisE—iah.
f. PCR98°Cn#1.5 mine

g MPCRULERUT #H#E ¥ fidriver DNA, FHHHEGHMAL, 2R&ER. (GE: =EFTAN
BE)

b EEECE, SCREUH.

i. BN200 pl dilution bufferi85), 68'CHLEEE7 min/5 7 T-20C.

3235 EFEPCRY

HERRE LS5 G— M ER. KRR MK R0 B TS - ks
PCRY ', MTNHEDNAS FERIERALG, RAERRAEANBRERSHWHEHAEIH
B, B sTPCRY M R X RRAERF BB IH XY ¥, NUEBE#EY i B8 8.
PCRY M %1tFh: 94°C 25s; 94°C 10s, 66°C 30s, 72C 1.5min, 27]ME5F. B —KPCRF=
VIR0 IR, FIRERH N W57 8 kB HEPCRY 18, PCRY &M H: 94T 10s,
66°C 30s, 72°C 1L5min, 10-124MGEFF.

3.23.6 EHAERRN

AL E TR AR RA R E 2B E 2 B E KPCRE P £ %
W ERME. B8N BRSO R 2N B ZIKPCR= YR 1000455, RIFActin
BRI 75| ITPCRY 14, PCRY ¥4 M4 94°C 3min; 94°C 30s, 56°C 455, 72°C 1min,
35AMERR; T2°CEEMHS min, EPCRYMTRAH 405018520, 25, 30M35MEHEUHSW, BEi#
17 1.5%BRRERE GBS Hh k42 MIcDNA I ZZ W3 .«

3.23.7 ZRcDNA JCEMRREH

W IRPCRY M4 F Bl QlAquick PCR purification kit2i{bEIS, Bt T-AREEA T
pMDI18-TH A L (TAKARAZTF]) , ¥ KB A ToplOKZHMM (KANAAR) , BTHE
ARMEMMEEL T, IR0 AREEEARIR, FRR{THEPCRY 4, PCRIH&M
K: 94°C 3min; 94°C 30s, S5C 45s, 72°C 1min, 35MGF;: 72°CEE{H5 min,

3.2.4 AFERFHSH

BEN R EA T, dlbRERARNMT. ZBRBRRELFSS, #IHBLASTNA
BLASTX (Basic Local Alignment Search Tool , BLAST) ANCBI ( National Center for Biotechnology
Information, http://www.ncbi.nlmnih.gow) FITIGR (The Institute for Genomic Research (TIGR),
hup:/iwww.tigrorg/) BIEE FE 1T HAT 4.
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325 ERXERIE

3251 HREHEIE

X T R RERERNR R LA AT E SN, BOY BB E, kT
BEHRREH, 29F AR | BUILERER SR AESE=HEELFF. #4528 8Roche
4> & DIG High Primer DNA Labeling and Detection Starier Kit I (K138 /E % BT .
3.2.5.2 Reverse-Northern
32521 PCR # i,

LA A FH S OT IR, RIS ARSI 9 TPCRY M, Mk R R BRI AR
=i, BB R BT 100 bpll B4, FHKIE B K& EE REPCRA IR F AT
s
32522 macarray 5%

H(5 pl PCRA=4) (£9100ng) 55 &AL HIA0.6mol/L NaOHIRSY, FHE 1.2 Wit AT
Je 8 (Nylon membranes, positively charged, Boehringer Mannheim) b, f{MEs2HE, 8B R
0.5moVl/L Tris-HC1 (pH 7.5 yP HiSmin, RJ5RAXNFKEE. BTG F0CHE2/MT, LEEDNA
TRER L.

32523 #XERG
FA K MDIG High Primer DNA Labeling and Detection Starter Kit IfHERR 4T, BB 435
ng/ml, 40CHA TR . Eil FF2xSSC(0.1% SDS) ¥R X, K 15min, )5 T 68°CHI0.5xSSC
(0.1% SDS) 4&EHMEFIK, WK15min. REREXHIZZMNREMNBT/BCIPAREA, i
A4-sh, BEEHEMERTE (pHB.0) HBMIK, BEKAGREATIRTHESELER.

3.2.6 Northern EME

SRR E A FBRNA 35 ngi#t1T1.5% FEEEEREK, #iTHE#E (Hybond N*
B, Amersham) , #RJ5120°CHE30min. KR K% % 2 HRoche/A HIDIG High Primer
DNA Labeling and Detection Starter Kit I (3 {EBH#EAT. 7355 B & FIReverse-Northern.

3.2.7 ¥ %EE RT-PCR Wi

REFIER F BT SR TH& B R, 5190551 1#3.1. I Superscript IT (Invitrogen)
i %8s, Lloligo-dT(18) N34 (MALBA I AR , EHFHEMAHEO, 6. 12, 24, 36, 48.
72. 96h#) BARNAAHUR, W5 F5 HicDNAS —#. RAPCRI MEHY: 94°C 3min; 94°C 30s,
52—58T 30s, 72T 30s, 20-35PMEIR; 72°CEE/HS min. PCRAVIHEIT1. 5P M AESHAERT X,
BB T HIDNAS T (51 K H T BT 2 B SR A R I ( £5 AR RIA KR
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F3.1 XERRT-PCRITASINR AT
Table 3.1 Primers and their sequences used in Semi-quantity RT-PCR

£8 FEF(5--39

L51-F AAGGAAGGCTTGGAGAAGGAG
L51R CCCTTGTCCTCCATTTCAACT T
L358-F GCCTTACCCTTCTTCACTCT
L353-R CACCCATTCCAACATCAGAC
LA496-F GGAGTCGGATTATGGTGATG
LA496-R ATTTGGAACCTTCTGGTGTC
L284-F CTTGGTGGCTTATGGGATGC
L284-R CGGTGGAACTTGATGGTTGG
L77-F AGGGCTACATTAGAAGATGG
L7T7R CTATTCTCATCCTTGTTGGC
L248-F ACCACCCAGATGTTTCACCC
L248-R TGCCAACGATTCTICCATTCAC
L362-F ACACAGTAACCAAGCAACTC
L362-R CCTGCGTTGTCTTTGGATG

EF T EREREM A SPRERATIYE, HAFHEFRER Acin-exon 3 MR
F1% B A FIR AR ) cDNA E—##17 PCR 3, HIEH PCR MR AOTRIRER
% cDNA H—BEMKRE, BT 8. HWRAHT PCR 5, ¥ WIER S L THREEK
$, 3 PCR Y MATHAYT Y, URFFIAFEENREGER.

33 RS9
3301 REMHNEERDMHEMNHEE

A AMH R EER R AN RN ZXEE, RLRE RS 5 7 Ed
fTEREe, EHRRENRERRG, BTRNGE TR S EM B R E R AT #
W BRERENI0cimD B3 BRHHEEARI4RYAEE, B2MBRmsERE2X
HHRELER, EHMMAE (MED13) WEMEEEER. W THRBDIRELEHMEIEFA
BEMRYHER, RUFTREEEH/Fo0A 12000, REUBRNAMS BmRNA, 3 LUXFA0
AR & mRNA R % R B HIcDNATB A B SSHIC .

3.3.2 5 RNA B9{2EUE mRNA #9955

B4 7 1 BRNAZ HECDNA X R BT8R, A AR FHTRIZOL® Regent—H MR AR
BREABRNA 28sH118s rRNAKTISMT . HHER, HI8sHAEAELA 01800215 (3.1 ; %
Sh5r Y FEBE 1 8 SEODpsy/OD2s0 5 1.9-2.0, AR ERNAGER &, RERE. #A
Oligotex® (QIAGEN) mRNA%} B ikl & 2 B AL {L MImRNA 3K B B /R smearik, 28s F118s
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IRNAZ R (H3.2) , HmRNAKS T8 KD T ESAAS00bpLL L, E4h N
HEAEOD /0D 4 1.9-2.1, BEELRABAEHMIMRNATRESHE, HLDNASHREXK.

Hhai B A0 T T 7% B0 LK A

10000
R
S0
2000
1 60
ITELE]
T
Rlb 1]
TN
300
2

1m0

M 31 S RNAMEXER
M: DNA marker MDI113 1-3; 5 RNA
Fig. 3.1 Electrophoresis result of total RNA on 1.5% agrose gel,
M: DNA marker MD113 1-3: Total RNA

hp

4500
3000
KN
1200

B00
S0
200

3.2 mRNA By 6 5k 65 R
M: DNA marker Il t: WERELEFE A mRNA
2: W A% AL EHG mRNA 3: 4B mRNA S f58 RNA
Fig. 3.2 Electrophoresis result of isolated mRNA on 1.5% agrose gel.
M: DNA marker H1 1: mRNA ifrom un-treated sample
2: mRNA from Rs-treated sample  3: ED13 wotal RNA afier isolated mRNA

3.3.3 cDNA BIa R R & A WM

# F{Clontech PCR-Select™ cDNA Subtraction Kiti% 8 358 BicDNA, HHIBHFEELR (Actin)
KIPCRY 1B1E M3 cDNAF& B BT THM (E33) . DU SO AR A KCDNA %
B, PCRY 25 MEF TR Sl Actin R KPCRY M4, 30BN AUHMT HiR®, He
cDNAKI& R # LA .
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3.3 cDNA ARHERN

M: DNA marker [

1-4: Rs REIFES cDNA f95 20, 25. 301 35 MEF R B~

5-8: RHEEKAEEEER cDNA B3 20, 25. 30 7 35 MEFFMT MY
Fig. 3.3 Efficiency detection of cDNA synthesis on 1.5% agarose gel

M: DNA marker ]

1-4: PCR product of 20, 25, 30, 35 cycles for ds-cDNA of Rs-treated sample
5-8: PCR product of 20, 25, 30, 35 cycles for ds-cDNA of contrel sample

334 BABBURRERMMPTRERT

ER P A RIERENAcinER N2, FIHAcindE: K K% 75 1 M RISSHIEH B R AR R
HEBI P &, HBMKICDNAS AR, HATPCRY 18 LA B0 SEcDNA 55 2 K i A R I 7Y
BWAEMBE, X T REDNAL B MR R MR, LT B L AcDNAR Y BIR, 4
HIFH5 4 4 PCR N1+ Actin-RFIActin-F + Actin-RE{TPCRY M, 30MEHE, FEs HEE
MR EAR—HK (H3.4) , RPELNERAERE.

L | | 2 i 4

4206

A50bp

W34 BLERYUERN
M: DNA marker] 1.3: 3194 & Actin-F+Actin-RIPCR™= 4]
24; 3194 4PCR primer N1+Actin-RAIPCRF- 4
Fig. 34 Ligation efficiency detection
M: DNA marker | 1,3: PCR products of Actin-F+Actin-R primer pairs
2.4: PCR products of N1+Act-R primer pairs

B BRI IKEFEPCRY 8, ZEREEERFBRAAREELR, HRONEERR
FERADEXRI L. X T HEATREORE], PSR ERICDNAR S IR,
MFActinfIF RS\ TH 18, ST RHRODONARES, R F25MNPCRIGH B O] 3k 70 194~
W=y, B3 THMEEGPcDNARS, 3SMERGT M= Rl 2], EhxRMmesI0M
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B% (835 , %9: SAEEILGAcinERULCHBREREERMEEDIKKRE, £
RELBRABITEENE .,

[ RER 3 Folidg b ]

M: DNA marker |

1—4: HEkcDNATCEER20, 25, 30M3SMETF MiAcn BT W5

5—8: MM cDNA X EER 20, 25. 30 R 35 DMENME Aciin BUE MY
Fig. 3.5 Subtractive efficiency evaluation on 1.5% agrose gel

M: DNA marker 1

1~4: PCR products of Actin in 20, 25, 30, 35cycles for subtracted cDNAs

5~8: PCR products of Acrin in 20, 25, 30, 35cycles for un-subtracted control

335 ERFYRERERSEITH

F3 40 P 38 A PCRA= il i T-AE B A BIpMDI8-T# 4 b, 34k KA E Top10K
SEMAM, LHBLI000MHEELF (BE3.6) , MEIPHR0 QB EEHTEHEPCRY Y, &
FRE: WAFBRIANAN100bp-600bp, F13343000p (E3.7) F4 R4 ENRsa 1551 5
B,

36 2RFEARETM (AHEFS2EENGESLH95%)
Fig. 3.6 Clones of differentially expressed gene fragments

{Rate of recombination is ahout 95%)
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3.7 PAMESERETRA b Bk R

M: DNAmarkerI  1-10: AEIFAYE SERERIPCR 4
Fig. 3.7 Size evaluation of inserted {ragments
M: DNA marker 1 1-10: PCR products of different positive clones

3.3.6 MEFEIMERRIER BATHE

BT 10001 E 4 T2 e SRR BN HE T 600 72 ) B ABI3 73005, 45 BRI R AN
BR/PDAT00ZFTOObp, F-3HK/Ah300bp. ZREBBFELFF], FIHBLASTX 5 BLASTN %
NCBINITIGRI BB FEF HEAT HLXT 487, SEIR@ 216N EEEESTs. 2057 RIFI6004 7% oh H Ry B
B Actin®ER, H—FRATETHREAnEBORTHASREERHHTRNER, 5
ELERGHTEREEMG k.

FE216 N EERESTs S W E R A E BB LT ERES, BT RIETROFIRAR
PATERI A, AERRICHE AT, BARBLRF (tester) cDNAMIESNT (driver) cDNAKIHELFE
¥, L ERREMRMEY: PCRY WI0OMEH, 5IAANI+Actin-REY 74, 15104
HFActinF + ActinRWEESRMS HH, REHELCLSEA LR, RIET SR MNorthem§Fik
FIETE A

AT RD AAEREEW, REREOFLRERBASRNPFEHE, FHTR&THE
SrEEXMA. RMANortherns RELEW: #2167 RETH 123 cDNA KK 5 F 72 H.cDNA
(Forward-subtracted ¢cDNA) B4 FHIRHIATE S, W5 R FZEHCDNA (Reverse-subtracted
cDNA) R ERLETAREETRT: RE SRMERMDNARH FHBRMATES, BSE
[ % HMcDNARE TR B AR5 5485 (H38) .

: Bl S K G AT ¥
- {t - - € a "

R A

: ¥ o

; { - @ .’,i ] " L] -{

3.8 #85HAK ENortherndy 3 ik i R
EW: EERMESEHRTGER AN BREAZRERTHE HLAH: ERRANRE
Fig. 3.8 Partial resnits of Reverse Northern blot screening
Left: Hybridization result with forward-subtracted probe  Right: Hybridization result with reverse-subtracted probe
Arrow: indicate differential expressed clones
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B—F SR DBIERRETROEA R BFHAPH295 bp, B3I A (24%) 19
BARBUMNF1000p (EBREELFEFD 5F, HR{1L20MTEMEAR BRI KTF100bp. BLASN
MBLASXFENCBLRITIGREGE FEP LS o i R BL: 991 TikE (80%) WHREBIGSHAFR MMM
KIFFF] (0<E-fi< 10" , 160 (13%) TREBERBAENFS (E4HE>10") , s

(71%) EREFS. FRFPERBEIBIERREOZRPE2ANIEE (17%) LSRR
B, HAESRE GEARBA/DR120-6500p) SEMMPEFFFAHBRENRENE (EH
<e-30) . JTLRFFF| 5 RN : ERH OO MFMESTHHES MR FEMESTHI 131K (£121.8%),
KRG EEMESTEE WM RS MRS (MREES). SREKMBE. ARAE. BEamM
FREMITLRIIGERMEAF (83.2), XRG4 FIESTE K FINotthem 1 5 B HH A0 438
{55, HINBLMSRER, 20E S #E. BLASTHX A IiERRAEEREENEER BN
FIPH IS ESTsHIRA DR EFIE (ME: 20068E68), SHMFESTHY% (#3.3), iXib
ESTRIERES R EFER.

32 HRBMFRAW EST
Table 3.2 The most frequent ESTs in the SSH library.

EE M &E=Y HBMR  Brh RE%)* R hhE
Cell wall protein 94 15.67 cell stnucture
Glycine-rich protein 8 1.33 cell rescue and defence
Catalase 7 117 cell rescue and defence
Hybrid proline-rich protein 5 0.83 function unknown
Ribulose bisphosphate carboxylase 5 0.83 metabolism
Pre-pro-cysteine proteinase 4 0.67 metabolism
Ubiguitin-conjugating enzyme UBC2 4 0.67 protein synthesis and processing
Nucleotide sugar epimerase-like protein 4 0.67 Function unknown
Sum of Top 22 Redundant clones 131 21.83

* AR 600 T G H A
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233 KIXRIHAN CenBank ¥l TIGR BHREDHWHHMAA BSTs
Table 3.3 The unreported ESTs in GenBank and TEGR database in the present study

T4 S
ESTH®T EST & EEFFE  FB&E (BLASTX and BLASTN) Rk —Bff Scoref B4

B bp)
EREEM ESTs
L7 301 AAM44274.1 receptor-like kinase RHG1 (Glycine max] 74199 153 2e-36
(74%)

L434 315 NP_198008.3 PWD (PHOSPHOGLUCAN WATER 70/104 154 1e-36
DIKINASE); catalytic [ Arabidopsis thaliana] ©1%)

Ls 421 No match

L15 157 No match

L136 112 No match

L139 120 No match

1185 155 No match

L214 278 No match

L367 208 No match

L1423 329 No maich

FERRRIEM ESTs

L52 100 NP_193605.1 CIPK12 (CBL-interacting protein kinase 12); ATP 44447 971 2e-19
binding / kinase/ protein kinase/ protein (93%),
serine/threonine kinase/ protein-tyrosine kinase
[Arabidopsis thaliana]

L7 104 No match

57 95 Ne match

150 249 No match

217 321 No match

269 102 No match

318 123 No match

340 100 No match

* b T7E TIGR B, TC HHF RTINS EST RPHETIR, ~ A BRI, WRBILI S ABHE GenBank
SR L WM M 2 R EISM ESTs,  T07E TIGR BB AR BB MR, EIIERAT BB RS S ERRF TN
&, BEFFINEAREEE.
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337 £ % FiE KB Northern 1 RT-PCR ¥4iF

hit—FRUER P Northern &M, Hik 8 MEFEHIT Northem ENEAIEER
RT-PCR 7. FKAEEFRARONE L (3 F Northern SRAIH8 /5 Oh. 6h. 24h. 36h Fil 48h;
X F¥2 8 RT-PCR R/ Oh. 6h. 12h. 24h. 48h. 72h F1 96h) RBFF IR &L EIEHH K
OHEn P RIA# R, . Northern J430 1 REPCR £ B % 8]: 8 PEEAT T/ HHHEES
RiE, HEMNNBIREBBFENEER, BREAHABEFMAR (B 3.11a, B3.11b) .

L1181 (putative protein phosphatase 2C) 4T (J 3.112) , FUREHPZHRRERLS
W~ E—RiEE T, ZWSR T T L8] f%ik. W T 58 RT-PCR M, Bk
MBABRHRAER Actin NS, ARTHT PCR Y BMFTERRSOELERE, EHE
RERE -, ANBIRAERSE, ERET L TE0EKY. ¥E & RTPCR 45
RM: & L3588 (ADP-ribosylation factor) %%, H'E 6 MYZHEHBENES (B 3.1b). L5!

(methyl-CpG-binding domain-containing protein) ZE N EH MR EES, 7 6-12 HRTAETA
B | REKT, RIGF B 8 AEKAK . L362(protein kinase Ptil) F! 1248 (Dnal-like protein)
5 151 AEHUSMREER, B L362 T 1h MTIABBAREAKTE, H L5ST AR —i,
HEEERETERRLTEFEKTRE; [248 4 120 KBIEBREXTEFEBRE. St
LAFRR L496 (putatively encoding kunitz-type trypsin inhibitor) F1 L77 (putatively encoding
receptor-like kinase RHG1) 3 FHKKERHR RFAZE, 4% 48 AW RABEEEKELR, R
JRBEH M. L284 H5IHE N BHE 3% AHRBEN—BdE, ZEFNAGRENRABRK, 2§
HREREIIES, 7 6-12h ARABAHRRN, ABEEEKELEL 60 5, BEHFEE. X
ERRFANXEEAMTEREERERRL T L5 FEHF T RAMER.

Northern EDiF 14 2 Bt RT-PCR A4S RIER WX BEFITE 120 ZHBRCKZESTRE
Fh&i&, 5RF Northern ML REVIA M, EHE—SiEWH T EFWELROTRLE. 2R,
FE R Northern JRIERSH DB B Al AEMR N . KRFTRIEMABRT, SR REUERAY
faTaE, XN FREFABRNL R, WEE—BRit.

E 15}

b 24k ibh ih
ﬁ‘* “’m R L.1B1( putative protein phosphatase 2C)

B

H3-11a FEI# (6 mLISIEERATFH) NotthemENHE 53 47

BRNAZH5IR B WAL 0, 6, 24, 36 F4BhRIN & M UEIERNAN B RN R ik BRNA. LA K.
Fig. 3.11a Northem blot analysis of LI8! transcript levels ar different time-point post-inoculated with
Ralstonia solanacearum. Total RNAs were exiracied from potato Jeaves harvested 0, 6, 24, 36 and 48h p.i.
The quantity of total RNA loaded in each agarose ge} channel was modulated equal according to their rRNA.
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L51 (methyl-CpG-binding domain-containing prodein)
L35E { ADP-nbosylation factor)

. LA% (kunitz-1ypee trypsin inhibitor)

" L2E4 (M protein (Fragment))

L77 {receptor-like kinase RHGI)

L248 (Dinal-like prodein)

L3362 (protein kinase Prily

ACU=-eX (=1

W 311b £7FXAEH RT-PCR 347

HWEHSMETRGHGESRK, REPCREFERETAEEHTE (0,6, 12,24, 48,72 F1 96h3 #
B R A I cDNA F—8, IRBFHFFEE Acin TPCRY R R HEMEMR.

Fig. 3.11b RT-PCR analysis of transcript levels of potato genes differentially expressed in potato leaves
inoculated with Ralstonia solanacearum. Clone designation is indicated to the right of each panel. cDNAs were
synthesized from RNAs of potato leaves harvested 0, 6, 12, 24, 48, 72 and 96h p.i. using oligo(dT). Primers for

Actin-exon-3 gene were used to verifv that ouantitv of cDNA temnlate for samples were eaual.

3.3.8 BEEAMIHEDH

RIBEFKBIBANZRRLESTA BRI AN FIhEE, AHRH A 12 ThREH (E3.10) . B
W&34, HH23%WESTHHMARMBEE X (. LT RN, FREFEPSO, ELEMEY
BOAKES ., 9%MEESHIHX (n: 143385, KSHEEMREGL. ZH2ES) , 4%
FARKET (0: nam-likelEA4. GAMYBEAEEE) , 9902 5K, 1392 5FAN
Bl L, ReRRSKEIhEE KA. BLASTRELEEE R, A98H (0<EE< 10™) f
#AFBSTESTs (81N RBETFORE (394) . HLIME (84 B O « MBHF (7
™ MEE QoM %.

39
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BE&FET 4%
o4 FiE 2% g ERHSRE

B 3.10 BRTA L BETHEES %

% BLASTX MILEX45 R, WHTHBN 123 1 BSTRERSENRRNERNERE s h 12 4.
Fig.3.10 EST classification according to putative biological function following the Expressed Gene Anatomy
database celhilar role classification scheme (White and Kerlavage, 1996) based on homologies to sequences of
known function detected by BLASTX scarches.

339 HmEXER

RECRENRFANHEMEZRREN 1234 ESTs P, BDH 444 (4135.8%)
25 TDHREMNTERRRN, 2EBEFFHTRIS. BEREPEINARENELDTR,
BEFSIRYN (W1284) . FSEFNEREFUNRZHEE RHGL (L7 . ZHZENF
FY (L349) . HHEEE Ledl (1332) MERET RAUL (L373) %, 254 8URMmAME
A 70-3(L160) M E PASO(L119)%, REKBERE VTR EMXEOW/LT HES (LSS,
1251) MEFX CpG HAEA (LS1) F, sH5ARKPHNMTAEENTIRA (1L480) . BHE
BEA (L13,1241) . (& BRETFEAS (1229) . REFERE (L107) RERPIEENHT
(L222,1380) &, UAREHMPIMXER CnEkpeamEans Lss #1283, HE/LAM
L126%) . EMNPARSSEREERERR, W: samlike HAE 4 (L221). R FREEN
FIFEA (L380) BidPiLaAs (L126) %. ERRARKRREXEERERGET, £XRF
EYROTR RN BT ATEERER.
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Table 3.4 The results of EST similarity analysis from comparing with the function identified genes

EST %S EST X/(bp) LEFFIE REEEFR (BLASTX f1 BLASTN) Bk —%# Score " B-H"

Metabolism (11)

L26 159 TC115342 [Solanum tuberosum) weakly similar to 5353 272 9.2e-23
UP|Q8S9A7 (Q8SIAT) Glucosyltransferase-2, (100%)
partial (32%) Length = 1643

L87 245 P31542 [Lycopersicon esculentum] ATP-dependent g1/81 161 Te-39
Clp protease ATP-binding subunit clpA (100%)
homolog CD4B, chloroplast precursor

123 356 AAC25984.1 Beta-galactosidase [Lycopersicon esculentum] 26127  61.6 1e-08B

(96%)

L187 268 AAP23933.]1 Asparagine synthetase [Lycopersicon 4344 947 le-18
esculentum) Length=243 97%)

L203 366 CAA49416.1 Ribulose bisphosphate carboxylase [Solanum  46/46  97.1 2e-19
tuberosum) (100%)

L231 567 BAC23042.1 NADP-dependent malic enzyme [Solanum 83/84 140 3e-32
tuberosuni) (98%)

£286 292 AAI129212.1 Putative acyl-CoA synthetase [Capsicum 9195 186 2e-46

L321 2n ABES7031.1 Alpha/beta hydrolase fold [Medicago 6g/30 145 Te-34
truncatula) (76%)

L335 200 AA708349.1 Xyloglucan endotransglycosylasethydrolase  64/66 2 142 3e-33
16 protein [Lycopersicon esculentum) (96%)
Length=266

L1425 363 CAC67407.1 Clp protease 2 proteolytic subunit 92104 187 2e-46
[Lycopersicon esculentum) (88%)

EA34 315 NP_198009.3 PWD (PHOSPHOGLUCAN WATER 70/104 154 te-36
DIKINASEY); catalytic [Arabidopsis thaliana] (67%)

Energy-related (5)

L172 239 CAA67696,1 23 kDa oxygen evelving protein of so/61 928 4e-18
photosystem II [Solanum tuberosum) (96%)

L1233 567 AAKS82651.1 RSH-like protein [Capsicum annuum] 184/188 392 4e-108

(97%)

1268 76 NP_568913.1 34-dihydroxy-2-butanone-4-phosphate 24/24 524 6e-06
synthase/ GTP cyclohydrolase Il [Arabidopsis (100%)
thalianal
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ESTH&RE ESTKHE [KEFNE

FIEAAE (BLASTX f1 BLASTN) ki —#H ¥ Score{ B

L274 344
L319 159
Cell structuare (1)
L186 426

AAP30039.1

ABE90636.1

CAAS54561.1

Aconitase [Lycopersicon pennellii] 109/114
(95%)

ATPasc histidine kinase- DNA gyrase B-and ~ 38/47

HSP90-like domain protein putative (80%)

[Medicago truncarula) Length=378

cell wall protein [Lycopersicon esculentim] 25/28

Regulation and interaction with environment (2)

L36

L452

137

285

BAC98494,1

BAD27890.1

Protein synthesis and processing (16)

L0o9

E21

128

L89

Li12

E117

L171

L178

L1%¢

N208

N364

417

431

Ni99

278

356

4l

283

261

258

DQ200381.1

M75731

BAA96367.1

AADSI109.1

X67045.1

ABE89154.1

AAY41426.1

CAA28450.1

ABB29951.1

XP_465742.1

AABO1095.1

(89%)
AG-motif binding protein-4 [Nicotiana 38/45
tabacum) (B4%)

Putative vacuolar protein sorting; Vps29p 2021
[Oryza sativa (japonica cultivar-group)] (95%)

Solanum tuberosum clone 062E11 ribosomal  167/173
protein L25-like protein mRNA complete cds  (96%)
Length=696

Nicotigna tabacum ribosomal protein L27 141/153

mRNA complete cds Length=853 (92%)
Ribosomal protein L27 [Panax ginseng) 80/86
(93%)
Ubiquitin-conjugating enzyme UBC2 122/126
[Mesembryanthemum crysiatlimum} (96%)
Solanum wberoswm mRNA TPT for iriose  198/199
phosphate transtocator Length=1567 (99%)
RNA-binding region RNP-1 (RNA recognition 37/48
motif) [Medicago truncatula | (77%)
Putative £24 ribosomal protein [[pomoea 65/73
batatas) (89%)
ST-LS1 protein [Solanwm tuberosum] 7515
(100%)
Ubiquitin-conjugating enzyme family 92/94
protein-like [Solanum ruberosum) 97%)
Putative 408 ribosomal protein S8 [Oryza 82/86
sativa (japonica cultivar-group)] (95%)

Putative ribosomal protein [Daucus earoia) 72183
(88%)

221

79

493

61.2

46.6

205

159

261

387

836

813

145

167

147

8e-57

Ge-14

Te-07

1e-08

3e-77

3e-38

8e-69

9e-105

2e-15

le-14

Se-34

Se-51

le-40

1e-34
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ESTH&S ESTKE REFFS

[I#A£E (BLASTX 3 BLASTN) EX# —%¥ Score{ Bl

L255

L363

L464

258

380

360

X570

ABB29931.1

CAA49693.1

CAA55641.1

ABB72816.1

BAC23049.1

P40-like protein [Solanwan tuberosum)] 36451
{10%)
Ntpll10 [Nicotiana tabacum] 24/25
(96%)
Translation  imitiation factor (elF-4A) 119/120
[Nicotiana tabacum) (99%)
Ribosomal protein L24-like protein [Solanum 71175
tuberosum) (94%)
Elongation factor 1-alpha [Solanen 136/136
" tuberosum) Length=448 (100%)

Cellular transport and transport mechanisms (5)

Li75 421

L1T6 X435

L314 526

L382 254

L494 474
Molecular chaperonin (2)
L1248 525

L378 289
Transcription factor (5)
L55 285

L115 305

L2 2717

L1332 134

L373 193

TC122089

NP_569032.1

CAAT0968.2

CAATIT85.1

CAAS54045.1

AAF24498.1

CAA63965.1

ABB£7130.1

AAZ38969.1

AAM34767.1

CK716927

TC120214

Weakly similar to UPJQST6H4 (QBT6H4) 115/140
ABC transporter ABCC.5(Fragment) partial (82%)
(3%) Length = 597 [Solanum tuberosum)

ATFOLT1; binding / folic acid transporter 100/147

[Arabidopsis thaliana] (68%)
Amino acid transporter [Solanum tuberosum] 102/115
(88%)
Plastidic ATP/ADP-transporter [Solanum 69175
tuberosum) (92%)
H(+Mransporiing ~ ATPase  [Solanum  56/56
tuberosum] (100%)
Dnal-like protein [Arabidopsis thaliana) 64/105
(60%)
Dnal protein [Solanum tuberosum) 73/85
(85%)

Putative transcription factor BTF3-like 92/94

[Solanum tuberosum) 97%)
GAMYB-binding protein [Glycine maxj 43/56

(76%)
Nam-like protein 4 [Petunia x hybrida) 84/92

(91%)
Zinc-finger protein Lsdl  [Arabidopsis 43/44
thaliana] partial (15%) Length = 622 (97%)
Transeripion factor RAUL partial (36%) 48/49
Length = 1649 [Solanum tuberosum] (97%)

49.3

56.6

241

151

273

550

219

145

12

129

116

183

80.9

188

247

278

Se05

5e-63

9¢-36

3e-72

1.6e-52

2e-47

3e-56

4e-34

6e-24

5e-29

3e-25

2.4e-20

8.6e-31
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EST&%i% ESTKM MERFES  iE%E (BLASTX 8 BLASTN) EEE —B#: Scorcfd E-f
Signal transduction (11)
L77 301 AAM44274.1 Receptor-like kinase RHG1 [Glycine max} 74199 153 2e-36
(74%)
L152 Nie63 Y11688.1 Solanum tuberosum mRNA for 14-3-3 protein  70/70 139 3e-30
isolate 35G Length=958 (100%)
L181 110 NP_180926.1 Catalytic/ protein phosphatase type 2C/ 26136 593 5e.08
protein serine/threcnine phosphatase (72%)
[Arabidopsis thaliana)
L244 92 ABB02651.1 Annexin p34-like [Scolarmim ruberosum) 3030 608 2:08
(100%)
L247 342 ABB86244.1 Unknown [Solanwm tuberosian] Length=548  111/113 226  2e-58
(98%)
AAZ32878.1 Putative ABI3-interacting protein [Medicago  70/111 130 1e.29
sativa] Length=183 (63%)
L2272 219 NP_195118.1 Catalytic/ protein phosphatase type 2C 35/54 659 Se-10
[Arabidopsis thaliana] (64%)
£293 109 TC117177  'WD-40 repeat family protein / zfwdl protein  35/36 179  2.8e-13
(ZFWD1) identical to zfwdl protein (97%)
(GI:12057164) [Arabidopsis thaliana] partial
(17%) Length = 758
L330 301 AARSB3888.1 Auxin-repressed protein ARP1 [Capsicum 5253 116 3e-25
annicum) (98%)
L349 137 AADI12771.1 Ethylene recepter homolog [Solanum 1919 416 7e09
tuberosum) (100%)
L3358 N284 DQ228333.1  Solanum  tuberosum  clone  145A11 281/284 543  fe-151
ADP-ribosylation factor {-like protein mRNA (98%)
complete cds. Length=1025
L1362 336 AAQ92595.1 Protein kinase Ptit [Glycine max] 94/111 191  Se-48
(84%)
Cell rescne and defense(30)
L13 253 X55691.1 Tomato mRNA for a glycine-rich protein TIAT 996  4e-18
(clone wl-8) Length=619 92%)
1.20 322 BADO7011.1 Peroxidase [Coffea arabical 78/106 163  2¢-39
(73%)
L51 N362 TC127470 Weakly similar 1o TIGR_Ath1|At3g15790,1 78/106 368 1.2¢-33
68416.m01999 methyl-CpG-binding (73%)

domain-containing protein contains Pfam
profile  PF01429: Methyl-CpG  binding
domain partial (31%) Length = 1476
[Solarum tuberosum)
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ESTHRE ESTKAE (KRS HEZEH (BLASTX #IBLASTN) BB —Fdt Scocif Bii

L58 265 TC111772 Similar to UPJQ76KW 5 (Q76KW5) Classl 50/51 260 1.0e-2
chitinase (Fragment) partial (95%)Length = (98%)
1319 [Solanum neberosum)
L84 422 BAA96501.1 Cysteine protease [Nicotiana tabacum) 129/140 240 le-62
Length=360 (92%)
L9 618 BAAL10929.1 Cytochrome P450 like_TBP [Nicoriana 119/153 207 2e-52
tabacurm) (77%)
L91 Ni81 AY500290.1  Solanum tuberosum catalase (CAT2) mRNA 141/146 250  le-63
complete cds  Length=1761 (96%)
L107 334 AAF23892.1 Pectin methyl esterase [Solanum tuberosum]  111/111 236 3e-61
(100%)
L118 424 CAA63482.1 Glycolate oxidase [Lycopersicon esculeniion] 133138 260 1e-68
(96%)
L119 146 TC113130 Cytochrome P450 partial (39%) Length =758 46/48 239  1d4e-19
[Solanum tuberosum) (95%)
L126 481 AAR97905.1 Catalase [Solanum tuberosum]) 160/160 346 2e-94
(100%)
L129 128 DQI168314.1 Solanum tuberosum clone (028F07 proteinase 109/111 204  5e-50
inhibitor 1 precursor mRNA complete cds (98%)
Length=467
L155 253 CAD29291.1  Alcohot NADP+ oxidoreductase [Solanum 61/63 137 le-31
tuberosum) (96%)
L158 341 BAD37413.1 Puiative senescence-associated protein 5 49/69  93.6  2e-18
[Oryza sativa (japonica cultivar-group)) (711%)
Li60 434 AAR17080.1 Heat shock protein 70-3 [Nicotiana tabacum] 107/109 209 4¢-53
(98%)
L161 203 TC120079 Similar to TIGR_Ath1|At1g15740.1 64/67 334 9.8e30

68414.m01888 leucine-rich repeat family 95%)
protein  partial (14%) Length = 870

[Solanum wuberosum)
L222 405 BAA95794.1 DC1.2 homologue [Nicoriana rabacusn} 58/66 986 Te-20
(87%)
1224 N118 Z48736.1 L.esculentum cyp-3 gene fot pre-pro-cysteine  60/61 113 le-22
proteinase Length=1388 (98%)
1229 352 CAA92243.1 Metallothionein-like protein [Lycopersicon 2727 678 1le-10
esculentum] (100%)
L241 650 TC115984  Similar to TIGR_Ath1]{A14g30450.1 73/99 353 1.6e-51

68417.m04324 glycine-rich protein partial (73%)
(91%) Length = 732 [Solanum tuberosum}
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ESTH®S ESTKMH AT S [F%R (BLASTX I BLASTN) Kk —Bif Scoreff B
L251 156 P52403 Endochitinase 1 precursor 50/52 115  8e-25
(96%}
L263 468 BAD15331.1 Cytochrome P450 [Panax ginseng] 75127 165  Ge40
(59%)
L2383 396 CAB53515.1 Cysteine protease [Solanwm tuberosum) 9393 213 2e-M4
(100%)
1284 421 AAR21295.1 Bacterial spot disease resistance protein 4 32/86 512 1le-0S
[Lycopersicon esculentum] Length=1146 (37%)
BAD12594.1 N protein [Nicotiana tabaciun) Length=1128  20/26 485 9e-05
(76%)
AB120513.1{N) Nicotiana tabacum N mRNA for N proein 56/61 818 2e-12
partial eds Length=3385 91%)
TC1283%0  Weakly similar to UPJQ75WV4 (QT5WV4) N 27/30 141 8.8e-25
protein (Fragment)partial (6%) Length =645  (90%)
Similar to UPJQ75WV4 (Q75WV4) N protein 479  2.8e-27
TC128391 (Pragment) partial(9%) Length = 718 135/169
(79%)
L292 96 AF243378  Glycine max giutathione S-transferase GST  70/83 560 2e.05
23 mRNA complete cds Length=1290 (84%)
L345 306 NP_194457.2 PMN binding / oxidoreductase {Arabidopsis  92/101 167  le-40
thaliana) 91%)
AAOQI12869.1 putative  guinone  reductase  [Vitis  93/101 167 240
viniferalLength=166 (92%)
1380 462 AAX20046.1 DCL.2-like [Capsicum anntiurn) 1221152 240 262
(80%)
LAO9 307 NP_194457.2 FMN binding / oxidoreductase [Arabidopsis 87496 156  2e-37
thaliana] (90%)
1480 387 BAC54828.1 Vacuolar processing enzyme-1b [Nicotiana 71/75 154  1e-36
tabacum) (94%)
L496 111 AB061247,1  Solanum tuberosum StKTI mRNA for 101/103 188  2e-45
kunitz-type trypsin inhibitor, partial cds (98%)
Length = 802
Fonction unknown and unclassified proteins (27)
Lo? 395 TC118913 Similar o TIGR_Aih1|At4g14900.1 1317131 692  4.7e-68
68417.m02288 hydroxyproline-rich (100%)
glycoprotein family protein. Pariial (76%)
Length = 1868 [Solgrum suberoswum]
L10 N282 BT013941.1 Lycopersicon esculentun clone 132964F 217/235 319  3e-84

mRNA sequence Length=1334 (92%)
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EST %Y ESTKRE EEF3S  FHEEFE (BLASTX A1 BLASTN) KX¥E —B#E Scoref B

L1} N11i5 AB061265.1  Solanum wberosum StLTSR mRNA for low 37/38 60 le-06
temperature and salt responsive protein (97%)
complete cds. Length=469

Li4 431 YP_173415.1 Hypothetical protein NitaMp073 [Nicotiana 50/52 110  Te-32
tabacum) (96%)
L16 117 NP_195300.1 Unknown protein {Arabidopsis thaliana) 20137 493 Se-05
(54%)
L18 420 AF542504.1  Solanum sogarandinum dehydrin-like protein 134/139 236  Se-59
(ci18) mRNA complete cds Length=417 (96%)
L42 251 AAT39006.1 AMLI [Solanum tuberosum) 63/63 133 3e-30
(100%)
145 120 TC121148  Weakly similar o UPKRQ9XICS (QIXICS) 4040 208  1.0e-1S
F23M19.10 partial (13%) Length = 1867 (100%)
[Solanum tuberosum)
L116 428 ABA40468.1 Drm3-like protein [Solanum tuberosum] 45/45 528 S5e06
(100%)
LI 318 AAX20042.1 Proline-rich protein [Capsicurt anniasm] 78/100 130 2e-29
(78%)
L137 155 TC111753 Similar to UPIQ9LKW3 (Q9LKW3) 49/50 257  9.9e-22

Dehydration-induced protein ERD15 partial (98%)
(88%) Length = 1103 [Solanum tuberosum)

L14s 392 ABA91466.1 Helix-hairpin-helix motif putative [Oryza 83/100 169  4e41
sativa (japonica cultivar-group)] (83%)
Li70 451 BAAQ06153.1 CRY [Cucumis sativus) 80/142 124 2e-27
(56%)
L236 N295 AJ320154.2  Solanum tuberosum partial ds2 gene and 125/126 242 Se-61
promoter region Length=2522 {99%)
L259 300 TC127349  Similar to TIGR_Osal[9636.m01010 85/88 431  7T.6e40
expressed protein partial(46%) Length =534 (96%)
[Solanum tuberosuns)
L264 384 CAJ30047.1 Conserved hypothetical protein 23736 478  3e-09
[Magnetospiriilum gryphiswaldense] (63%)
L2711 N329 AB061241.1  Solenum tuberosim mRNA for extensin  323/329 597  9e-168
partial cds Length=797 (98%)
L302 276 XP_482181.1 Membrane protein-like [Oryza sativa 7291 666 3e-10
(japonica cultivar-group)] Length=465 (79%)
L319 230 AAD28682.1 Hypothetical protein [Arabidopsis thaliana) 3774 682 le-10
(50%)
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L352 236 CAB79969.1 Glycine hydroxymethy! transferase (EC 31/58 608 208
2.1.2.1)like protein [Arabidopsis thaliana} (53%)

L357 211 TCI21644 Similar to UP|Q42461 (Q42461) High 68/69 329 2.8¢.29
mobility group protein partial (56%) Length =  (98%)
787 [Solanum tuberosum)

1426 329 AAM96970.1 Putative wound-induced protein [Arabidopsis  34/92 512 1e-05
thaliana) (36%)

1433 N235 AJ620906.1  Antirrlinum majus mRNA for STY-L protein  180/216 143 3e-31
Length=2865 (83%)

1438 561 AAP21362.1  At2g21970 [Arabidopsis thaliana] 103/159 180 2044

(64%)

L467 412 TC126992 Weakly similar to TIGR_Osal9630.m03531 58773 303 le-35
expressed protein partial (71%) Length =778  (79%)
[Solanum tuberosum)

LAT72 344 TC128455 Length =915 (Solanum tuberosum) 115/115 581  6e-56

{100%)

L4385 399 AAS80139.1 Arachidonic acid-induced DEA1  54/54 813 de-16
[Lycopersicon esculentum) {100%)

No match (8)

| 421 No match

115 157 no match

L136 112 No match

L139 120 No match

L18S 155 No match

1214 278 No match

L367 208 No match

1423 329 no match

* 22 CenBank FPIEAT BLAST ECRY, JERIHEFERIM EST AEAESHT BLASTN KR, S 200 (5 SFBHEFFFU BST 72 TIGR APiftiF
BLASTX L3440 BLASTN EExd.

Tt R IR BSTs AARR A CenBank KK B 5 WFHHNAE RIS ESTs, 1 1489,

* PRI M. BRAR, SRR R SRR,

* ARG TATNEATICEN R ERE, -E85, RTAFIAERRFLL MNEER KRS T BRI S LA
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Table 3.5 Bacterial wilt resistance-related genes in potato

EST ' P A A ESTHRE AR FHRER
Signal recognition 1251 Endochitinase 1 precursor
L284 N protein fragment L452 Putative vacuolar protein sorting; Vps29p

Signal transduction and transcription factor

LS5 Transcription factor BTF3-like

L77 Receptor-like kinase RHG1

Li15 GAMYB-binding protein

L152 14-3-3 protein isolate 35G

L181 Catalytic/ protein phosphatase type 2C/
protein serine/threonine phosphatase

1221 Nam-like protein 4

L244 Annexin p34-like

L293 ‘WD-40 repeat family protein

L330 Auxin-repressed protein ARPt

L332 Zinc-finger protein Lsd1

1349 Ethylene receptor homolog

L358 ADP-ribosylation factor 1-like protein

L362 Protein kinase Ptil

L373 Transcription factor RAUI

Hypersensitive response, HR

LS0 [Nicotiana abacum)cytochrome P450 like
TBP

L119 [Solanum tuberosum] Cytochrome P450

L160 Heat shock protein 70-3

L263 [Panax ginseng] cytochrome P450

System acquired resistance

L51 Methyl-CpG-binding  domain-containing
protein

L58 Class] chitinase (Fragment)

System rescue and protection

L13 Tomato mRNA for a glycine-rich protein
L1067 Pectin methyl esterase

L158 Senescence-associated protein 5

L222 [Nicotiana tabacum] DC1.2 homologue
1229 Metallothionein-like protein

L241 Similar to glycine-rich protein

L380 [Capsicumn annuum) DC1.2-like

LA80 Vacuolar processing enzyme-1b
Other related pathogen-resistance genes

L20 Peroxidase

L34 [Nicotiana tabacwm) cysteine protease
L9l Catalase (CAT2)

L118 Glycolate oxidase

L126 Catalase

L129 Proteinase inhibitor I precursor mRNA
1155 Alcohot NADP+ oxidoreductase

L16l Similar to leucine-rich repeat family protein
L224 Pre-pro-cysteine proteinase

L2383 [Solanum tuberosum] cysteine protease
L292 Glutathione S-transferase

L409 FMN binding / oxidoreductase

L496 Kunitz-type trypsin inhibitor
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ATRBLURESHFRHEF R S DRSS RANTEHXERN, APFRRAAH
ERATHANB T HEFRRIEMHAERMDNAIE. SSHFEREERAE, I AH—
L BAPKERHPCRY 1, HHEERRAERBURTI000FMEE, BN TRERRZE
BB (EST) MR AE, BeRHESNEHRREEN TS D LR TRt BR
ERMARE R RNERHESER, MHALZERECHEER, SN TETEERT R R
Bar iz, B0 T BRSO e . Ao K B B 5 oh A 120 J BURE RS ) A5 SR B 9T
BRETHHRERRGEHERNRE, SRHABNERFEEELBRBERSRAE
REYIEm.

FEHEAT R84 B E NorthernED ZE 1 2 5 MRT-PCRIVIE S R &M : EFIFHINMERSHREWE
5, HEWZAIRELBEIEE, TS5 R ANorthen iR L By, t5HEE6hf12niE
KEVFERSE SR, RS T ERMELE R R, Actin ZR4FTR 16000 %
PO IR, RBLTHREAcinERAL EARMREEF RO ER, FIRE&sSH
EER KA EEAN R =R ELER,

EXFEAZEES, RECEMHLTRRERENERARTTI9—b, BRRRALR
IR SSHILFE P F ESTI th AR 5 3 TH B MEST, 125 K [fNorthernff 45 R & —3 i,
B R R HEST, R MNorthemf A3 {5 SRR, XRBFFRFXLEREDTRENR
RRN P EEEBEAOERRTSE— PR,

342SSH R EHERMREEERABRENBE YA X

B LA 90 FAFWELK, BEERTETHERKTHMXLRMAE, . DNA 1§
31|( Schena, et al. 1995), cDNA F0RR 738 K B [ %5 7 543 BT (Serial Analysis of Gene Expression,
SAGE) (Velculescu, eral. 1995) %. DNA ;% SAGE R miig. XuESMHA, #C
ZIZSATHY. EY. EPRAANERRMNTR, BRTERNRBENRE, MFHRE
B REEFRAROFRIHET 2B (Evans, er al. 2002) . 3T DNA MREH, hFESREAE
F+ RNA(DNAD ZR3E 3 I W, B 2 A 15 0 3 B 3 e A A ] SE AT MI AR B Cao, et al. 2004),
SSH ZAHTSIATH—LLE, BREBEANEREGIHETHH L, FHRREERN
¥ EEMATEE (Diatchenko, et al. 1996) . Cao % (2004) i B AL M b R B4 B
HEPHEFEANEN, WHET SSH K GeneChip ZEER AW LIS H: FAZE®RS 1 cDNA
HIfE cRNA 4, RBERE A AR SSH cDNA BHT T, SREVA SSH XETT
EMERPE S FLNERTZENS R P RERTIE k. RSXRPREREIHLER, &
BB PAFEEREEREGMER. FHAFSRERE AT F PEAHNGERS, B0FE
BE—HrERARRNE. Rk, SEIEXHAT, HHREHFEFRAACEZEER
AREENT, SSHEABI, FTdUHRME BN & A ERLAIIE. KRBFH
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SSH HBMERELERN (BST) f, & 13%HXERA (EST) R A5 AR RKRIE

HERIFES) (EE>10") , JFH 7% (8 P l) MEREFF, XEEEHEhHERRIEE
EREER.,

3.4.3 (FSi3A#X EST

HYZEMRER, HARERRSEYNIRG, AM3IRABRHESHSE. NERE—4
WAMNBS-LRREFUF LR, EEI— M RHRFNERBRLHEEOEI=Y (RH) #7i8
), AT Pl 05 2 BY S AR AR B 5 LA I B, A LA P B DR o 2 PR B (Flor, 1971; Whitham,
et al. 1994; Erickson, er al. 1999) . NERZ M EIEM P8 (TMV) FEEFIE S, ZETMVE /530,
HmRNAKMF B RS T REMFHA8E, 00SRER M, HEHEXHESARKREN,
EAZLEFEYRENES (Michal Levy, er al. 2004) . FFRHIKBMEST L2834 5NEF 3523
PMEERAARYE—BE, SHIRSINMETRAAMRM—BE, THENERKFRED,
L2 EWHEMET, HRAEASTMVE SONERMRSEAL B, RABEHREN
BRAMEENRENEZRTHEAATEUNGEIRE. JARKKRNPHEENSSSTF, BF
SIRHEDHHREMEM, EL284ZIARNEY (BUEAFIN) , HRIXBSTHNER ¥
TheE, M~ S,

344 EERHBSNERAET

3441 HES

FO%SRAYLHRUEERPEENEBABHR, EIBEFHLBIE—RANAR
Bi RN, Wi, REREENHE, ARAKMNARERFSE. XHRPELH N ERS
ETESHSER, W LIS1 (HMEEEME20). L77 CAZEREMMRHGE | L349 (ZIE2k
®H). LI152 (14-3-38A) . L362 (EOMAPLHL) %,

BEWIAT, BMMEC (protein phosphatase 2C, PP2C) B 44 REABBRR PR E
E{ER (Shiozaki and Russell, 1995; Meskiene, e al. 1998) , 3 HFsPP2C1 (—Fhr i) SR FERE2C)
RABAMER, ETEMANHNHLRNEERH. TUHGARTREN, ZEREEN FIB (Oscar,
etal. 2001) , ALWHIKREST LISISHMBEM2CHRERK, HFRARELEGZER FREIS,
HER T T BRI S GAAR LS IR 72K R Y B R T B 2C R R R ok

14-33FH (L152) KERERT, FETLPHAEMANEZED P, 442005 FHHR
HEHB. 1433585 5MEHE (binding partner) JLPH RBMRAEG— it JEHI143-3BAE
xR RE XBEOER. 14335 AE AN AR TS Bk, RIRHERE BN
B RAME—TEA (Muslin, et al. 1996) . EABF14-33FATERRER =Y RATHK
WHXEALE, ZHEEXPEESSB—RIERBEE, WBES (Benzinger, e al. 2005;
van Heusden, 2005) , Z#HE—MHEFEENHYER, 25EYHBMKRTLE, RS
T2 5HRH S M WIE S IR ( Bleecker, ef al. 2000) . ZA S S SHA
#am, WIE TP MR KETRI/ETR2, ERSI/ERS2 1 EINAT[ X1 Z 55 5 HE LR A 24 5
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HHIAFEEH (Chang, er al. 2001; Guo, et al, 2004) , EBFFHBPLIOR—A LM Z K FEY,
WS 53 L5 S iR
3442 BZEBF

xR FAHYPORARNESEZPIER (Robatzek, ef al 2001; Vaillean, e al. 2002;
Mengiste, et al. 2003; Oh, et al. 2005) , 3 B H&HZH FR®E R KIGMEAYEIES, f: WRKY
HE (Eulgem, er al. 1999; Robatzek and Somssich, 2001; Ulker, et al, 2004 Liu, ef al. 2005) , #:¥
EHRBFRASTERAET (LS55, L332, L115, L221#1 1L373) aJRe DR ERER_FERNPHA
AEEMER. AMYB (L115) REWHRMBABUNERET, ZHIRFRTEDHER
{15 (Gubler, et al. 1995), ZEXZFIBIH 24 M P ILH MBI 2 K8 & (GAHE Z(Gubler,
et al. 1995, 2002) , JTRBIFLIAGAMYBR AR E S4B N—8Y, EXRERIHEH
MK L9528 (Fiona, et al. 2003) . LSDI (L332) BB H, SCATARE XEFFRMK,
YRR NS R AR ROREER, DREHERMAEFHRME B, L5 5aKEE
=AM RHME (threshold) B, EZERBESE 2 BUE S EXHRINA M-S S5HH KM (Dietrich, et
al. 1994; Dietrich, et al. 1997; Rustérucci, er al. 2001) . BT R R AR HLSD1H FHEHOLSD1
hR—MEREG, SEFEARETAARS B RERTER (Wang, eral 2005).

345 MRS RERBEmME

BRI EEDTRREROERMEDARFRPIE, AREEPSIERT S SHR
RESHHEE SPDRAEMARL (Zhou, et al. 1999; Fernandez, et al. 2004) . 3+ HHSP705: R 5 ¥
RRBRHYNBESHESHEELRS (Kanzaki, e al. 2003) . BHETRREPAD? ZRRWE
I¥¥iAlternaria brassicicola R I P HIR B EWE T LAN) (Zhou, et al, 1999 , XKWFF LI
FIL263 B L1605 3 5 40 Ml 2 R PASORI MR 5 H A 70- 370 FE (R R, E61 b w] LAHEMILL 19H11.263 B 1160
WAHEZ 5T S EET RN,

HBRNEESHEEETI RHDNRERBHEDIME (system acquired resistance, SAR) Hl
MM R G RA BEREY KM (Ryals, et al, 1996) , RARBHSEHSE FHEYESEREN
WHt. KRRPEAZLANERTEB2E TSR (R2) . LSITTHEBEHE PELCPGE
HIRWES, PAEY: EHREERAT ZBAECPGH M K B R — M % IR ARE,
DNARZEAL SR RFETAR, FEAHSEERMREAZING, FHFEANLFEL
FYHERMEKL (Razin, 1998) , MERKEETES, EXRERRFEPELRE, WHAR
BRUERNEPEL, SAZUFREREEE SR E AL (Bergman, eral, 1998) .
JUT FilE (L58) BR—AMBTRMMHREHEXED, EHYEAEEERFEKERE, B5HY
ZEH A AR TR IR R BT, 3BT Z B 2 I RIX (Neuhaus, 1999; van Loon, 1999),
FEJU )RS b T i o (6] R I B B VE R F Celicitors) R A1 & B EM AL K ¥ (Shibuya,
etal 2001) .

52



[E& b B2 G B2 ip r B & PRGN EMA P DR E SRR L

34.6 BHES EHAAREPOHREY

HY2E KPNRLELRET B SEANTRBBEER, DZIRERENE LRI
fA, WEHMREMEFBERHNAREAINE, ARk, BIRARORE. MBAARETR: 2
MR —&FRAMR BN ERERGEARS. RLENHEYSFREA %, SREAS
EFHREMNEES, ARG HEET— Kt REERME &R DRARTRAMEREHAR,
e EEFRER R, RESEEORA. WERYEBDHHZE. HREMMSARMZ4: &
HEPRHXERNRE (R34 %, AORFPRECRATHFEARMARLRE, B8R
B ELAE D BHR AR A 6 H TR A1 i .

BB FILEERE (Pectin methyl esterase, PME) fENEH T RERME 18, FREEDEE
TREEFEEMEN, ERETEHRATEEEH (Giovane, er al. 2004) , i0; PMEZEHYI4 ik
EATUMEA BB R BES FANRE, E0 T RSN TERRELBNEHRLAN. R
R EE RGN HIF (Pectin methylesterase inhibitors, PMELS) {4 RFBERNAY T, Ass5
T YR HUR B K BHLIE AR B R (RS IR (Dorokhov, er al. 1999) . AR FRPLIS0E R
HEMBMOSNTHEOIFEER, TREXERFEN— RE, ADRENFRHBBRIRET S
R R R RN TIR.

BRI 8 (Vacuolar processing enzyme (L480), VPE) SEI¥IMI LRt BN S 1158
caspase R AR TI AR, VPERISRZ Xt 80R R M40 ST TR IR G & A B2 e B 2 4

(limited cell layers) WAL RHMHILER. MOUTREMBERFERAR. FHET-FRGHE

BRI H B Rk Tm, H EVPEEREYHTRHME R REIRY AT AV RRB RN
EFA/EA (Hara-Nishimura, et al. 2005) . FIRBFAEY, VPEARIEEPMHRR N4 RTT:
s R EEEM (Hatsugal, et al. 2004) .

EREHEDRAY, HRXEHERES (L4D HREEEE S, ZRRATMIBHRENES,
BEREKR. ABA, KHRR. {5 FMES (Sachetto-Martins, ef al. 2000), tn: & AXENE HR
IR Erysiphe graminis 8 Rhynchosporium secalist) 3R AR EFE MMM (ES, Hvgrp-2R1Hverp-3
KRGS WHEES, FETHNRIANZEHNIRT (Molina, ef al. 1997) .

ERME TN ESEAARBRMLA SR HE5HPNAEPRAELR, ANENES
JLR KRR E % (Ebadi, ef al. 1995) . eI B ATRE D BLEH XA L BRE T RIS
P& BHRE - BE R E Z RGN EIE R R YMES (Choi, et al. 1996) BEE LR
MY (hioloxidising drug diamide) f98W3 (Giritch, er al. 1998) %5, FHIIXHEH th ol 4E7E
HYAH EREEERENAG, KRARSBENEEBRETR R (L229) MIEEIEE, §
H—EHA.

KHRIEKB216MEEREST, KFINorthern fFEB 2123402 R REMESTH, 2%
ThEE AR E R BET K 23 25 M8 % M K IR R 715, HRT0%HIESTS B THIR AR, gERACIA
M. . BEOSSENMT. BEHEXL. HRITE. BRHERESASEERTE.
HpZbH4 N 31%) 85T SHEQINTTRHE R, WLS8, L119 (Nevhaus, 1999; Fernandez,
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ef al. 2004) %. BFIAI K [ENorthern FXESHIN123 2R ERESTH, HEI3MEERESTH
BEAERIVERRE, REGTEIREERS/D, AR H K WNorthemf§E 43k, X
ERRFPHEIEROTEAIRENTRI LRNPETEEMEN. BZIXELESTNS B
ERRT SR ESHHRAEENY LA TRY S HRENTRMXEENMEHSEE. Birk
1k, BOBILER, . SISN2 M AP £EHE LitEd 5ERFBDIER X (Berrocal-lobo, et
al. 2002; Feng, et al. 2003) %F, REAHTHLNME. RECHRE LFEH, HEHARSH
FARE T —HHBOERE, M TRINERSRFESHERENEE, RENDREFHRIHT
FIARSRT EEFH, FNTYESTH WS —BH LA FiricH FiicMaH.
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U s 4% B FL AL AUG SR cDNA 000 38 B R LAY

ENE DHAESHREMEEXERA
cDNA HI B R FTIES 4T

ERPDPEREERBT XFAM/ZH OAlthylene) MESESER, TJIAEEY-HEL
b, XEFEHHRBH LRETRAEENEE ST, AHREY: JA X T LHE Eo ki Ek
Hitt (basal resistance) HEIEH EEM (Halim, ef al. 2006), i it SSH XECRB T —
WA RPN EST B, F3HBA EEMFHEREESRAEXET TR, WTH
—HHEAZLEEFROERGE, FAUBENOARKER L, KA RACE Fik, 3HBXEHHS
TR RER, 2T 3-RACE fl 5-RACE §#, UIHIEKE 2K cDNA, HHE—ERAE
5Ef RT-PCR FFiERF AL JA R REMR, HEEMTHET R T M.

F—1 DHEFHBREEXERE (£4) DNA BB

41.1 318

T H KR DNA T EH 8, BIBRMAAEEAR X6 McDNATRERE L 2 800 % FlK
—RE, EERAEH, BREREERR, FIRENERANASTE, EEER%PCR
e RS R, FIREIA DR —HHER T EcDNA B ik 2 S S8 A k. iE
4K, RACE (rapid amplification of cDNA ends) HiRFIR M AR ETE A KDNARB T HE, %
HEATHELE B S BN BECDNA, 0 B # LA EcDNA MR HEITY 19, B T & BONBEcDNAR,
BRFFEEERABK, HTREREEERENLSKDNARYE XK. @& TEF ABD
SMART™RACE c¢DNA Amplification Kit& RcDNAR, ZE5(#IKEMA T DEILAAG, HBRE
KB FIARNARIR SR, HAHICHRNAA Bt — BRI, MTTRARENFRIET 285 %
BRI o A B R K A R R B T i e DAY BT A (M B RNAS BicDNA 8.5, #1TRACE
PCRY LUK B 2K CDNA, A4 /G RERNRABEATI RN N T ER.

412 HEI5 A

4121 ARAHEHE

FHER ARG R R R — AR DIE R EEREDI3, TR E Y ERRE D3
P04t (RAEFELABEFER223.1D) , ST RIEELEF 120, BEAHE, —80T
#7F. BFHRANESE321.

4122 SRNAMHEEIEDNAE —M &K
BERNAMRECEATRIZOLY Regent— MR MA (nvitrogen, USA) , Heskil &L 45
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Ay 12 e S i T HO0ar T e F A i AL SED] cDNA (R 93 2 7% ik J)

HHAT. REEEA PO 12hA D EH B MEBRNA, SEHAFREEH R EIODME, Hi
KU NFTRIERNAGIFE. %HBD SMART™MRACE cDNA Ampiification Kit (ClontechZA &)
BRI, Ll pg SRNANER, R A &R A0 #7514 (SMART [VTM Oligonucleotide:
5-AAGCAGTGGTATCAACGCAGAGTACGCGGG-3'; 5'-CDS Primer: 5'<(T),sVN-3; 3-CDS Primer
A: 5-AAGCAGTGGTATCAACGCAGAGTAC(T)30VN-3") , ZEBD PowerScript™ ¥ ¥ #EBERF
A H5'-RACE-Ready cDNAFI3-RACE-Ready cDNAE—EE .

4.1.23 RACE

ARIKADMEST, KATRMEKDNAGREMRE (B4.1.1) , BEMESTHH KA1 1AK%,
BAKMESTR A E4.1. 1B . REIRKNAMESTRFITS-RACERPCRY ¥, RESKuGHESTRik
fT3-RACEFIPCRY . BBLEBTHIMR I, FELEBESTHKE, KEESTHBRONFER
RER, SHHELSL, L77, L129. L181. L222WIL3625 5N B it £ RIEF 314 (GSP) , 319
FEF W.24.1.1. 43 BIFH Universal Primer A (SMART™ RACE cDNA Amplification Kit) RIGSP25|
Y15 18cDNA 5'¥i; Universal Primer AFIGSP151 4™ fcDNA 3. BEREYT MHB5 EHEST
M EBXHCDNA SHIGHHHEER. PCRRMER S LSMART™ RACE cDNA Amplification Kit
LA,

A EST )2 K cDNA TR
P ERE _
| SRACEFHIK ; o
" L o 3RACE §* MK -
' « ) ”
H ) ’ ]
] 1GSP1 v ]
g} e ! NNAAAAA-3'
CDNA S B E W'? T
! EST Gsp2
] []
B: B KESTHI4 KcDNATTRE #m%
BB R
SRACE " #% | ' P | YRACEY MK
::* : ': e [ et
H : : WGSP1 : '
;’- 'r : ‘| ?_-’ ; NNAAAAA-:;'
L NNTTTTT-5
. ' sy | '
CDNA B—8f E GSPZE EST E E

H4.1.1 RACER 2 {¢cDNA %M
Fig. 4,1.1 Strategies for full-length ¢eDNA cloning by RACE
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F4.1.1 BTRACEHEEIFS
Table 4.1.1 Gene specific primers used for RACE

EiE e SFEF (53 % ESTH) K1 MINESTEZEH polyA

L51-GSP1 CAGCCAAGGATGGAGGCAAACT 163 &
L51-GSP2 CTACATTCTCCTCCTTCTCCAAGCC
L77-GSP1 GCCAACAAGGATGAGAATAGCA

302 &
L77-GSP2  CTCGCCTTTCGTCCCTAAGTAA
L129.GSPI  GGAGGGAAAGAGTATGCTCAAGTT 129 %
Li81.GSPt  ACATGGAGGATGAACATATC " =
LIS1-GSP2  CCATGGCCATCAAAGAC
L222-GSP2  ACTTTCCCGTTCATCGCTTT 406 7
L362-GSPI  ACACAGTAACCAAGCAACTC
L362-GSP2  CCTGCGTTGTCTTTGGATG 336 '

4124 PCR FHIMEESIIF

FHiQIAquick Gel Extraction Kit (QIAGEN) [, ZE{LiFRAIPCRY #r=4, Wit TAERE
ABpMD-18TE 5 L (KEREYARD, HALKHHETOPIORZEMM CLRRARRATD,
B ABARIGMS B4 I ATPCRE &, BubPitE LB o, BT SR O Lk T A AIMF,
B3 77 SR I BLASTH fF ZENCBI L i 43047 .

413 ERESH
4.13.1 BRNAFHER

B3R i 4t Ert i SRNAZ Rk B, E4.1.2. 18128 (RNAM UK BT 98, 406
AL ROD2/OD s E1.9-2.02 [A], EHHIIRHMRNAR B ER & E R,

M | 2 1 J 5

2501

NN =

M4.1.2 BRNA 8% H BRAGESD)
M: DNA marker I 1.3: HHWEAEFE S 6h #15 RNA 45 BRI TP 12h #14 RNA
Fig. 4.1.2 Electrophoresis detection of total RNA on 1.5% agrose gel
M: DNA marker Il 1-3: Total RNA of 6h post Rs-inoculated samples  4-5: Total RNA of 12h post
Rs-inoculated samples
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SEP0 A e O B BRI AR JETA cDNA 1190 B 48 ik 4}

4.1.3.2 RACE-PCRF=HI 5 4R

SIS pl 5-RACEHI3-RACEY MMt T 1 2% B R ik, E4135H THNFARR
ESTHIRACEY 145 B: £HRACE-PCRY 35 R¥E4tF, AthAH ST H TsmeactRl T4, WEl

4.1.3DF181-5KEF (FEEH .

B4.1.3 5-RACEM3'-RACE £ %
A:LSIHI5-F3-RACEF¥  B:L77(05-H3-RACE™#  C:LI129M3-RACEF=4
D: L1835 813 -RACE®HY  E: L222605-RACEF=Y) F: L3625 13.RACEF=#)
Fig. 413 5-RACE and 3-RACE results.
A: 5 and 3-RACE products of L51  B: 5- and 3-RACE products of L77  C: 3¥-RACE products of L129
D: 5% and 3'-RACE products of L181 B: 5“RACE products of L222 F: 5- and 3-RACE products of L362

by
4500
UL
2
1200
B}
()

2iK

4.13.3 5S4

T BH5-RACEN3-RACERIPCRI=MTERENIFF, ZRxBAKFFIRSIPFFI)E, ENCBLLEH
FTBLASTHR 4, # A4 R 5 X MEST/F 5 £NCBIEHIBLASTHL W & R—3, WiANFEE
RIRACEY =P 5 ZESTAR—AERWAR KR, FRTENNESRTHHE ELNEGRA
—¥, WAAETFHERRE. #BEEMFFERENCBLEEITBLASTIEX 4447, H 5N
ESTFF 51 BLASTH 2 45 Rl 4T thR LAt — P HRHIE

LI298-§— P BH351bpMIFF/RIEEHES (Open Reading Frame, ORF) , 5% 18bpHiEM
#RX (un-translate region, UTR) , 3 SR A 5E¥AIPolyAR, PolyA LTI MERE SAATAAAA
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AP FEZE B 3 (0 DU T8 F A N S JEDE cDNA (872 5 RiE B

(Rothine, 1996) , HBX&B16TEEM (K4.142) , F HiZERS % AABRK A S 5K,

BARMHEEETHTEM, SEECEGenBankii M, BiD 5T HDQ822994, ZXRE
B RSPl StPI cDNATFYI 5 G4 ARSHTEIF 1 Ai{EcDNA (GenBankfF 515 : DQ168314.1)

BT E9% RGN, SHAEBNEERFH (GenBankFFIE: AAZI4182.1) HT4%ME
Hk (#4.1.49b), FAMEERTAINREELERSE, stPl KRS D/ EEABMHT 1 XE
H15 SRR S, TS WREEEIK, RlaRREENS R RT, MHY HAMR
2EM, ERET.

1 ATAAAATAAAAGCAAA ATG GAG GGA AAG AGT ATG CTC AAG TTA TCT CAT GTG CTT GCT FIC TTG CTT
M BE ¢ K S M L KL § H UV L A F L L
70 T GCA TCA CTT TTT CAA TCA CTG ATG GCA AGA GAT TTG ATC AGT GAT GGC ATA GAA GTA CTG CAA
A S L F Q S L M A RODIULI S DG TI E VY L Q
136 T CTG GAA AAT GAA ATC CAA GAT GTA TTG TGC CCA GGT AAG CAA TCA TGG CCT GAA CTT GTT GGG
L E N E I @ D VL C P GK QS ¥ PEILV G
201 © CCA GCA GAA TAT GCT AAG AAA ATA ATT GAG AAG GAA AAT CCC ATA CCT CAT GAT ATT AGA GIT
K PaA E Y A K K I 1 E K BN P I A H D I R V¥
267 A TIT CCT GGT ATG CTT AGG CCA TCT AAT TAT GTT TGT GGT AGA GIT TTT CIG GIT GTT GAC TGG
F P 6 ¥ LR P S NY V CG R V F L V Y D ¥
333 G GCC ATT GTT AAA ATT ACT CCC ATA ATG GGT TAATTAATTATTTTATGGGAACATTATGTTATGAAAAATA
EA I V E I T P I N G =*
406 TAAAGTGGAGATACTAAATATAGTGTCTTCATGTACTTTACTATTTCAAGATAAATAAAACTAATGTTCCTTAAAAAAAAAAAAA
489 AMMAAAAAAAAMAAAAAAAAAAARAAAAAAL
H 4.1.4a SIPI REZE A R BEETI

EFEERFAIGRFHNEFERZ T, MEGSRREERN: EGBXATEEEN: * FRELCFENT.
Fig. 4.1.4a Nucleotide sequence and the deduced amino acid sequence of the potato StPI gene
The nucleotide sequence is numbered on the left. The deduced amino acid sequence is shown underneath the corresponding
mucleotide sequence. The un-coding region is underlined. A putative polyadenylation signal is bolded. Stop code indicated
with *.

S§tPI 19 MEGKSHMLKLSHVLAFLLLASLFQSIMARDLISDGIEVLQI-LENEIQDYLCPGKQSWPEL 195
MEGKSMLKLSHVLAFLLLASLFQ IMARDLISDGIEVLQ+ +~EN+ + ¥V CPGKQSWPEL
pl-f 1 MEGKSMLKLSHVLAFLLLASLFQPi MARDLISDGTEVLQLPYENDGEFYFCPGKQSWPEL 60

S:PI 196 VGKPAEYAKKTIEKENPIAHDIRVLFPGMLRPSNYVCGRVFLVVDWEAIVKITPIMG 366
VGK A YAK++IEKEN I H++++LFPGM +P NYVCGRVFLVV+++ +V++TP MG
pl-I 61  VGKSAGYAKQVIEKENSIVHEVKLLFPGMPKPLNYVCGRVFLVVNFKLYVQVTPSMG 117

E4.1.90 DHESPIEESERTIHSSHNECRIST 1 AN LT L
Fig. 4.14b Comparison of deduced amino acid sequences of potato S¢PI gene with potato proteinase inhibitor I

precursor

122200 & — M 5E R 594bp ) FF BB HE S (Open Reading Fram, ORF) , 5" 3% 66bphiE# %
K (un-translate region, UTR) , 3HAHZENPoyAR, RIBX &G4 MEER (84.1.52) ,
FHEERESPURL, AHSREAFBEXRGSHK, FeAUMEABNHFER. ZER
EZEGenBankiE M, HioHH 5 H: DQ822993, HENE & & HSIPMEL. StPMEI cDNAFFF| £
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BRI BB %) £ DC1.2 ¢cDNA (GenBank/¥ 35 : ABO098BS. 1) TF LAY 31175 85% M) M 1,
SRGREELRITT (GenBankfF¥i S . BAASSI04.1) H18%Him HitE (H4.1.5b). ElotEER
PRSI RIEYE X IE R, SIiPMET 500 55 5 R P ARG 6 F B R A3 s FlIR L e, w53
5 WMEVRPESAR, WERRZAENMY WECARY, TS SAMRREEN, HHEET.

1 GATCACACTCAACTAGCTTTAGTTATTGAGAAACAAAACAAACAAAAAGCTTAGAGAAAGAGAGAAATG GAA GGT TGT TGT
¥ E ¢ C C
82 AAT TAT AAC CAT TAC AAC TTT CTC ACT GTC TTT CTT ATT TTA TTA GCC TIC ACT ACT GCA GCA AGG
N Y NH Y N F L T VY F L I L L A FTT A A R
148 CCA GAT TCG GGA GAA ACA AAT AGA GAG TTT ATA CGA ACA TCA TGT AAG TCA ACA ACT TAT CCT AAC
P D S 6 ET N RKREF 1T R T S C K S5 TTY P N
214 CTA TGT TTC AGT TCA TTA TCA AGC CGT TCA AGT GCT ATT GGA GTT TCT CCA CAA CTT CTA GCA CAT
L CF S5 8 L 8 8 R 8 8§ A T ¢ V § P Q L L A H
280 GAA TCC CTC TCC GTT AGC ATC GAA ACA GCC CAA TCA ACA TCC ACC ATG ATG ATC AAG GTG GCA CAC
E 8§ L 5 ¥ 58 I ET A Q@ 8 T 8 T ¥ M I K V A H
346 AGT CAA GGC ATG ACG CCT AGA GAG GTA GGC GCC ATG CAA GAC TGT GTG GAG GAA TTA AGT GAC ACA
$ 9 6 ¥ T P RE Y G A ¥ Q P C V E E L § DT
412 GTA AGT GAA CTC AGA AAA TCT TTA GGA GAA ATG AAG CAA TTA AGG GGA AGA GAT TFT GAC ATG AAA
Yy §$ E L R K 8§ L G BE H K @ L R G B D F D ¥ K
478 ATG AGT GAT ATT CAA ACA TGG GTA AGT GCT GOC TTA ACC AAC GAA GAC ACC TGC ACG GAA GGG TTC
¥ § b 1 ¢ T ¥ ¥ S 4 A L T N EDTTCTE G F
544  GCC GGA AAA GCG ATG AAC GGG AAA GTT AAG ACA GTA GTA AGG GAA AAG ATA CTT GAA GTT GCA CAT
A ¢ K A ¥ N G K V X T V V R E K I L E V A H
610 ATG ACG AGT AAT GCT TTG GCT TTG ATC AAC AGA CTT GCC GCT CTT CAC GGC TGAAGTAATTTGAAACGACA
M T 5 N A L A L I N R L A A L BH G =
681  ATTAAATATATATACATATTAATGTTTTAATCGATCTTCCTTTAGAAAAAAAAAGTATACTTAATTCATGCTAAGTTGATTGTTCTAA
769 TAGATAAAGATGATTGTTTGTCATGAATTIGTTAAATCAAAATATTCCATATGCATTTCTTGAAAAAAAANMAAAAMAAAAMAAAAAAA
857  AAAAAAAAAAA

M 4.1.5a SSPME] B R LMY 5 B 0 S KL PR 5
BREAMFGA FHNETR T, HEBRATELEH: * RAKELEET.
Fig. 4.1.5a Nucleotide sequence and the deduced amino acid sequence of the potato StPMEI gene.
The nucleotide sequence is numbered on the lefi. The deduced amino acid sequence is shown
undemneath the corresponding nucleotide segquence. The un-coding region Is underlined. Stop code
indicated with *,

StPHET 68  MEGCCNYNHYNFLTVFLILLAFTT AARPDSGETNREFIRTSCKSTTYPNLCF 223
MEG CN N +F T+FLIL+ FT+ AARP +(+TN EFIRTSCKSTTYPNLCF
L2 1 MEGTCN-NRSHFQTIFLILVVFTSSSFTESYSAARPVAGDTNTEFIRTSCKSTTYPNLCF 59

StPHET 224  SSLSSRSSAIGVSPQLLAHESLSYSIETAQSTSTMMIKVAHSQGMTPREVGAMQDCVEEL 403
SSLSSR++AIGVSPOLLAHESL+VS+ETAQSTS  M+++AH QGMTPRE+GAM DCVEEL
XLz 60 SSLSSRATAIGVSPQLLAHESLTYSLETAQSTSVTMVELAHGQGMTPREIGAMHDCVEEL 119

StPHET 404 SDTVSELRKSLGEMKQIRGRDFDMKMSDIQTWVSAALTNEDTCTEGFAGKAMNGKVKTYY 583
SD V ELRKSLGEMKQLRG+DFED+KMSDIQTWVSAALT+EDTCTEGFAGK MNGKVKTVY
DL 2 120 SDAVVELRKSLGEMKQLRGKDFDLKMSDIQTWYSAALTDEDTCTEGFAGKVMNGKVKTVY 179

StPYEI 584 REKILEVAHMTSNALALINRLAALHG 661
R +IL+VAHMTSNALALIN LAA HG
L2 180 RGRILDVAHMISNALALINSLAAFHG 205

H4.1.5b SPMERE R BN F T S NS R BN G FDCL2 MEKFFIER
Fig. 4.1.5b Comparison of deduced amino acid sequences of S¢FME! gene with tobacco DC1.2 homologue
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EES e DR A0

LESE AT PEAR SRR cDNA (950 B £ ik s

L5IRAE A AKTELS5MBDI (DNAS&HAH) BARKAFER (A416) , kL85
2 RRHZEESF: L775K B SAKMRHG] (GenBankE 2. AFS06517.1) B FMAY
0% M—BM, SHEEMABO%N—XIE (B4.1.7). HRLSIFIL770] e RFHEN.

>gil1 5232694kref[NP_188200.1] MBD®1; DNA binding [Arabidopsis thaliana) Score= 123 bits (308), Expect
=1e-26 Identities = 65/102 (63%), Positives = 72102 (70%), Gaps = /102 (1%) Frame =+2

Ls!

MBDI1 10

Ls!

MBDII 69

99

239

VELPAAPLSWKKLLMPKKGVRAKKNEVYFVAPTGEEIRNKRQLEKYLKTHNGNPGMSEFD 238
VELPA P SWKKL P K KK EVVFVAPTGEEI N++QLE+YLK+H GNP ++EFD
VELPA-PSSWKKLFYPNKVGSVKKTEVVFVAPTGEETSNRKQLEQYLKSHPGNPAIAEFD 68

WTAGEAPRRSARISQKVKAMPLPAVLEPAKKRQRTSYATKKK 364
WT  PRRSARIS+K KA P P EP KKR RT KK
WITSGTPRRSARISEKTKATPSPD-KEPPKKRGRTKSPVSKK 109

Ma.16 DH RS IRERERFFISMBD] IR EBFT 3

Fig. 4.1.6 Comparison of deduced amino acid sequences of potato gene L51 with MBD11

>gil21239382lpb]A AM44274.1| receptor-like kinase RHG1 [Glycine max]

£i[21239380|gblAAM44273. 1| receptor-iike kinase RHG1 [Ghycine max]
Eength=855 Score= 355bits (911), Expect=2¢-96 Identities = 188/274 (68%), Positives = 221/274 (80%), Gaps
=11/274 (4%) Frame = +1

L77

RHGI

L77

RHGI

L77

RHGI

L77

RHG1

L77

RHGI

1

582

181

642

346

698

526

758

706

817

TVYRATLEDGSQVAVKRMREK I TKVQREFEKEVNVLGKTRHPNLLAIRAYYLGTKGEKLL 180
TVY+A LEDGSQVAVKR+RFKI K REFE EV+VLGKIRHPN+LA+RAYYLG KGEKLL
TYYKAILEDGSQVAVKRLREK TAKGHREFESEVSVLGKIRHPNVLALRAYYLGPKGEKLL 641

FFDYMPKGSLSNFLHARGPDTPIDRPTRMRIAKGTTRDCCTSYYCQHHS ———WESTSS 345
+FDYM KGSL++FLH G +T IDWPTRM+IA +D < H TSS
VFDYMSKGSLASFLHGGGTETF1DWPTRMKTA——QDLARGLFCLHSQENITHGNLTSS 697

NYLLDENTDAITTDYGYSRVVTAAANSNV IVTAGALGYRAPELNKPKKANVKTDVYSLGY 525
NVLLDENT+A I D+G+SR+++ ANSNVI TAGALGYRAPEL+K KKAN KTD+YSLGV
NVLLDENTNAKIADFGLSRLMSTTANSNVIATAGALGYRAPELSKLKKANTKTDIYSLGY 757

ITLELLTGKSPGEAVNGVYDLPRKVAS IVKEEGTKEVFDLELMKDASIIGDELLVTLKLA 705
I+LELLT KSPG ++NG +DLP+ VAS+VKEE T EVFD +LM+DAS +GDELL TLKLA
ILLELLTRKSPGYSMNG-LDLPQWVASVVKEEWTNEVFDADLMRDASTVGDELLNTLKLA 816

LHCVDPSPSTRPELQQVLRQLEDIRRE-TPTAGP 804
LHCVDPSPS RPE+ QVLHQLE+IR E + TA P
LHCYDPSPSARPEVHQVLQQLEETRPERSVTASP 850

H 4.1.7 SHEL77GNEEMFT S KBATANGEEARHGI O EXMAFT) L
Fig- 4.1.7 Comparison of deduced amino acid sequences of potato gene L77 with RHGI

BRI R R SIPIHISIPMEI T 2KcDNA, HE4MHEIFEABRINRET &K HEE
R HANE, WAKEBNNERN2SKDNA (£4.1.2)
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o (R AL BB |- i L VY & T B KA Hi AR ALK cDINA (1) 25 8 ik 4) b

%412 RACEMRASLE

Table 4.1.2 Final results of RACE

EST %48 5-RACE 3-RACE REF2K 5ENCBIFBLASTX Hxt45H —B#t B
Proteinase inhibitor [ precursor

L129 - + -] [Solanum tuberosum] 74%, 2e-30

L2272 + - B DC1.2 homologue [Nicotiana tabacuni) 8%, 4de-74
MED11 (methyl-CpG-binding

L51 + + REBE  domain); DNA binding protein [A. 63%, 226
thaliana}

L7 + + 5 Reoc;ptor—like kinase RHG1 [Glycine 68%. 26.96
max
Catalytic/ protein phosphatase type 2C/

L1&1 + 4 & protein sering/threonine phosphatase 2%, 5022
[A. thatiana)

L362 +* + & Protein kinase Ptil [Glycine max] 87% 2e-169

*CHRARACE PCRES R, (EBMFRENRAFIAKN FFERRGHANE.

4.14 wig

RACEHiR B (Frohman, et al. 1988) HIXIRIBELLR, DERIMNATHOERZES, .
FREC £ K.cDNA (Reddy, ez al. 2001; Lingle, et al. 2001) , %% EcDNAFERIEREE (Chen, et al.
20000 , RECHMFBROFNFEY (BFHHES, 1999 , 2BRE R E S0 S0 k%
)% (Klein, et al. 1998), ERIZHABHFE—LER: O THRKHER, —KRACEREREL
#cDNA; @B FRACES it FTHEI MR A —RERRAERS 1, FItARACERPCR=4H,
R RES — AR Ry Y, FHETESERBALT £ dismeartR, BUEFE A BMEFER
BAWE, SHENTEERFKERLL, FALNAERT HYSEREEXEE.

EHRNT TR BRIIRACER EERNE, BEMNGCER (55~70%) FEHEMTmE (70°C
ALY RERPCRA-YFRENLERMY, RSN REBITRTE, HEMENMRELEH
MEFRERAHELHRBAN R BEEESEY M — 28 L5183 TPCRY 1,
LRME R E 0. S TRKAFBNIER, aEHLD-PCR (long distance PCR) 7B R
FHUAEFRACEN EHT . R RRIET T FHEFRHFFMRACESNS, R THNERM
cDNAA-K 4% EcDNARIS'HIZ RACEHIPCR™=4]

RACE B8 i BL S5 % B EST HH& 5 BT F¢ 51 7 NCBI LR Xt 45 R 5% M EST R EL % 45
RE—ZH, HWilid RACE FrikEH BST BMFFF 53N EST MRE—MERAEM FE.
BLAST L3 AIZ) RE M &S R4 99 X4 EST i M ZE AR E R -/ LAEBh 4325
F9R. ES4S. RSEE, EORENNTHRBRMPRTMEATEENMEH. HPEK
B2k cDNA FIFAMER (L129 1 1222) 4905 D% EH ARSI 5 R AR SR K P A58
HFEE. BEABE 2 5AYNTEERRAYEREERATS, TRRFEBNH S
ERFIRETHRERBYARENRENNS S RSN ER.
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GET2 a7 M NS P IL B A AR U ATLC R cDNA &) 0 i f2 kLAY

T SREFTHREHEXEENESRIEA

421 8|7

DR EXNFHRGTHERA BT FHENB, BXECRRERD, FERATNTFIE
BOTHRMN T REED, SREAFRFIMERAEARGNESHSERBNAEE. X
FIHFRRAEEXERTRNESE 2RE, FERIKAHFER RT-PCR M B @m
NA-ERZER R R T R A RN JA B35S RIERT T, B — PO ARKREL F 4
MiER.

422 MRI55%

4221 RBEHE 548

TR A KA ERRSEFEERN R _FhERTHRERTEDI3, AWM
FEAT A E NISPON (AR EHER223) , 25 FHIRE&LHEON. 6h, 12k, 24h,
48h, 72hf196h WHUEE, WEWHE, —80CHHE.

JARGHE: HAKLE. &, BF. THERAFHRLAEAN SR ERER
RED I3 BERUSAEFAED2S, HFHKKET-SHEHE, FS0 umol/LEJAZITRM, FIbF LI
KAEAFTE, 4r%]T0h. 3h. 6h, 12h. 24h, 48hFIT2h HUHE, WEAHE, —80CHR%E.

B AR 2 S 1] 3.2.1

4222 BRNARYIZEX RcDNASE—SM & M

2 HIREFH W A 4 EOh. 6h. 12h. 24h, 48h, 72h, 96h, JAFI/KALH0h. 3h. 6h. 12h. 24h,
48h., 72hf LEE N} B BRNA. I B R ERNAF B R #5.1.2.2. 3 Superscript 1I (Invitrogen)
W K8, Cloligo-dT(18) 4514 (L#4AT) HHZAHDNAE—#.

4223 BRHBEEMIAFESRA

KIBFTRB R R L KcDNAFFI SIPIRISIPMED B B E H W E % S RSB M EE (BST)
FHIRVEN TN FIRACES R, SRIEHSPI, StPMEL, L51, L77. LISIFIL362( IE p 0 % 1A K
FR51Y (£42.D) o LlAcinEREARS GIPFFIN3232) , KA EERT-PCRTEHA
EHFHRERAIAG SRAEA, PCRE A Y: 94°C 3min; 94°C 30s, 52-56°C 45s, 72°C 60s,
17-35/ME3; 72°CSEMS min. PCRPEHIHHT1.0% MBI B ik, RIRT MEDNAREIFE
R AW REAR R S REKE. BT RN ERERFARNEAMEEAATITN, ¥%
STERIGDNAE — B A BT TIRE (W32.7) .
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[ fcdk BB -2 o VYRR T TR UL I RIS cDNA (Y 72 00 B I ST

%4.21 ATFRT-PCREVEEIZRSH

Table 4.2.1 Gene specific primers used for RT-PCR

ek Eg IS (5——-3)

StPI-F TGCTTTCTTGCTTCTTGCATC
SIPI-R TTTAACAATGGCCTCCCAGTC
S(PMEI-F CAAGCCGTTCAAGTGCTATTG
S(PMEI-R CGTGCAGGTGTCTTCGTTG
L51-F AAGGAAGGCTTGGAGAAGGAG
L51-R CCCTTGTCCTCCATTTCAACTT
L77-F AGGGCTACATTAGAAGATGG
L77-R CTATTCTCATCCTTGTTGGC
L181-F ACATGGAGGATGAACATATC
Li81-R CCATGGCCATCAAAGAC
L362-F ACACAGTAACCAAGCAACTC
L362-R CCTGCGTTGTCTTTGGATG

423 BEREHH

4231 PP RAEE£KDNARE RN EHARERIABRSRIE

SiPrEF FN R TR ERIANE SR, 612N WEIEIBHEL KT, RAEMBHORE
AP, B B XHHERE. MXMTE, SPERZHF/HFAENESES (EB42.10) , TRIAM
BREAET. FIANhRERPABARE, 6 120lEAZTEAN (H421B) , HRAKLHE
HEPEZERGEIRRHHEEH (42,10 . RPLEEER FiZEREED KRS FIEKT
#ik, WENHERNAH, ARBREARLEEYEN, ZEFNZIH—SHRE, AT
RABREROF R, HNZERTES S DE SRR, RS R FREE
M. WEiERIARRE gERAARLRE— M 5527,

StPMET RRZFHRFAEESFRAASE TR, % R 63 24h 5, JLFERCUNE] SIPMET
ERRE (B 4.224) , XTREH THEREORETZERKRERGTHBER. HK, &%
EFZ JA MIRFIET, JA 403 6h, CAE EFRIK, 120-24h RIEEZR ERWILSIBAE, 48h
BEXTFRZ ARIRAKT (B 422B) . FREXNT SPMET RETE, Fh7 6 R 540800 JA
LEAFARMESRE, FMNBRHEZERAHDARPTEAEESHINE. B 422CRHT
KAEEH R E A RA SR



TR R AL B S B4 i 3 SEPUF Tk 4 TR CIER] cDNA (50 & & Kik M

0 3 f 12 24 36 48 7Ih

StPl SiPi
Actin Agctin
A B
SiPl
Actin

¢
B 421 BEHEARTENEAT SPI EEM RT-PCR S,
RT-PCR BURRE FARFALTE, AR IH S RER A RN cDNA —8, JHREFBFRE Acin # PCR
FHRERBEEHRAE. A: FHAABSLENAR. B: JABRSLRNHES. C MEKCEMOHS.
Fig. 4.2.1 RT-PCR analysis of transcript levels of StPI gene in potato leaves,

c¢DNA was synthesized using oligo(dT). Primers for Actin gene were used 1o verify that quantity of cDNA template
for each sample was equal. Different time points are indicated on the top of the figure. A: inoculated with Rs at
different time points. B: treated with JA at different time points. C: treated with water at different time points.

] [ 12 24 4Kh
1] L] 12 24 4Bh
SetMEL SPME!

Actin Airtin

SiPMET

Actin

B 422 BHRFEELETRMNET SPMEI XE M RT-PCR £47
RT-PCR SRR FARFAE. A Ao 58 A R 55 241500 cDNA B8, FFHRIEHHEA Actin ) PCR
FMBRRBERAE. A: FRAEEILEGRES. B: JAZSREMNES. C: MRALCEMRES.
Fig. 4.2.2 RT-PCR analysis of transcript levels of StPMEI gene in potato leaves,

¢DNA was synthesized using oligo(dT). Primers for Acrin gene were used to verify that quantity of cDNA template
for each sample was equal. Different time points are indicated on the top of the figure. A: inoculated with Ralstonia
solanacearim at different time points. B: treated by JA at different time points, C: treated with water at different time
poinis.

4232 MEREBLKDNARERIARS A
FHARR A3 ERRT-PCRAENF TL51. L77. LISIFLIG2MIAE SHIAER, Mkl
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B FVEB G i WY D ¥ R i C R cDNA (5} 8% Rk O

(423> UEE, ENEPAMHBRRERR:

LSIETAS B UK B A R ERAED 3P HLPCRY B, HIAGERBEEER
ED25%, PCRY™I¥ S Smearik, THEMIFR AN, HMLSITRHEIZIANES.

L77 S EIAG B HHERAED I3 A H R PCRY M7=, ERNZIAMEY, TAEXMRKL
B A9 HOW SR BIED 13RI AL B AR B R RV ED2S b - 1835 2 SmeactR , 3 H 78 8 5: 59 B rf Smear
K=Y T BB BHFPCRYR D — K, WHRACBRRERYPAFARZAERBLIT, HPCR
SR

LS1 (DNA binding prodein)

L77 (receptor-like kinuse RHG1)

LKl Pulalive prodein 11|1:|\p!|1|l;|.u: 2%

L3462 (protein kinase Pril )

Acin

12 4 3 43 TIh

L1RI
L2362

Actin

H4.23 IR SE LT SERMRT-PCRA
A: JALEEHIAHENMEDIIPHARNRE Bk EHRMEFEEDITHERFE
C: JAREBE s AR N MEDE P R K
Fig. 4.2.3 RT-PCR analysis of several potato genes in different JA-treated potato leaves.
A: Gene expression analysis of polato disease-resistance genotype ED13 treated with JA.
B: Gene expression analysis of potato disease-resistance genotype FD)13 treated with water.
C: Gene expression analysis of potato susceptible genotype ED25 treated with JA,

LISITEHiHEER B ZIANE S, JALHESINEH R R LiBEE, BI2WGHRERY
EHE (El4.232) , B5FAHTFHAEHLEE ZERPTIREE (BH3.112) BIFHR, R
AEMHEREAEDI3Y, MHTFLISITE, MELEMIANKTEXAARNENRE. ExEAL
B EEA P EPCRY /=Yy, WL R T ZEFRMEENETR. EIALENERERY
ED25P, BERARIARY. HRZENEAFRRBRAMETEFE, ARBTERRMRFR
EFRKTWITHILThEE.



£h ()0 B2 BT oA i VAT T8 B G A B ATLL DK cDNA fI 5 808 Rk O)

LI2ETRER T RIANE R, b ERRE, HToZ 12/ AR, T/ XEH MK,
XEMHEFHRECERRLBZEAEE (3.1 Bl HIABSFRER L EEAH R,
MR REKFHNEEAEEE. &ERE KSR GTEE Y AIAL R M SR EE
HMAMRATHRY, AKERE, Wit —BHA.

424 e

424.1 BEMENBFEEDSTIR RN R EEER

FABMHFR-EMEA, LWFFETHAENESHEP (Fie, 20000 , FEERNEE
THYHF. SR, XSSP, BFETHEERRED, oo, ZERR (Brzin and Kidric,
1995; De Leo, ef al. 2002; Sin and Chye, 2004) . H¥)EAMNE TS E5ENAOTREBANADA
P T8N (Mosolov, er al. 2001; Birk, 2003) , XS EHMINHHRGATELRTNHES
BRI ERARIR IR B A B LR, AT RBOR R ZE BB RN AR HURE
HAIHE (De Leo, eral. 2002) , WAL TR RBE RO ERELLE, WTHRENESH.
BRTEE% (Gutierrez-Campos, ef al. 1999) KM, HE—MERABMNEITFAKS 4B H%k
&, BREH 495 MEAMIHITM 129 MEIMHY % E S BAEE (De Leo, et al. 2002)

AR R R B AR R R 1 5 B DAL 1. B AR RED RN BRFENRE
HWXREA, $$REEAYTHFRA—SZIarSRE5 , HYZIHREENTRENRNY
3 I B (R B S WS I B R R T L) B AR HiRE S (Koiwa, ef al. 1997; Fan, et al.
2005) . FAHEOBNEFER, FHEESEDHINHFERSTEREEOERFRH R
I B R AT F®IET3R(Boulter, 1993), T1%% Vigna unguiculata i 5 F185 40 %] 7 2 8 (trypsin
inhibitor gene } AMEELHERK LG X ALK HIE (Hilder, er al. 1987) . B AN FERY
HAREPHHRGERATHORFEARA L PRAFEEFE (Solomon, er al. 1999,
Soares-Costa, ef al. 2002) . 455 ABSH 7RO FBEE &L B EhgerE e Anih xR
AHESAMNANERKE Eh48manBnsrREVTFYBEAN, BEFRME LER
#1—& (Haq, eral. 2004 ) , EHERFK PO R FHYTHRGEAE EEEH.

EHPNTIRGSESTHRNBEARANFMESESRB A KB (SA) BREMEFMY
Z5E QAR @2, ZEEFRTHPERPEHA EEMATHMIEL (Bostock, 2005 ). {HHATARN]
Xt SALE DA FIOHUR R P BT AT 258, FORRY: JALETEM DA s
AR (basal resistance) (Halim, ef al. 2006). HYE FIRGNH F7 L4 &1 Kbk
TR ARIERE: JARBRMABARR (Fan, eral. 2005) , {HIAFABA X 3 T HERER
BATH B, ZRETRAENERMRRY (Chao, eral. 1999) . KHFAFKG MSPHER 5 D5
BHEABNET 1 iR ARI%H—Bl:, SEHGBHEERTFENAG 4% —B1E,
ROSPRERERDHEEORTHTFERNTENRR, £S8FNATRHRNRMEPHATERS
ERAR. SipEEREDHREP RN ZHRFRERNESRIANEY, B0 L. BUNEESHES
FHRER RS SIALB AT RS, SRR ESH S RRIORATRERS R,
{BSPIE B & 32 SARYI Wl ZIA-ABA M b1 RIR 11 R AR M A Th B R UTH G125
W — BB
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ARG R R E i BULT B E T R AT cDNA {14 & & £k 5

4242 PMEISPMEMAEH AN ARENETHIS SO RSN ER

B RS NE T (PMED X T REHMER (Pectin methyl esterase, PME) BAIBIHER,
T PME £fF T RROE 18, ANEHEYERLE, AREAEBAEHEESEH (Giovane, ef
al. 2004) , MBLEFKEIE (Chen, er al. 2000; Chen and Citovsky, 2003) . BE—4 PMEI W%
BBk (kiwi fruit) FHEHKE (Camardella, er . 2000; Giovane, et al. 2004) , PMEIBEEMNH
EHPFTEMERET (Wolf, e al. 2003; Raiola, et al. 2004) . PMEI BE®BBEN, WEHER
T4y B PMEL ZEF KPR E 3h J3RA 80% KIINHIBGHETE(Wu, et al. 2002), B# A1 1%F PMEI
BIAMEA, PMEI HE#NA TFEHE, WABHFIMA PMEL #$4 8 IERHPH DK E
%, MTAZE SCTFRF 9N H (Castaldo, et al. 1991) ,

B PP R R A B T 4 B T R AE AE PR AP AT I 2 BLAAPME B 5 /R B4 43 0 1 SR ik A\ 40 M
F, ~HEEZEYE Gincarlly) £ TRV AR (Y, FEEA~ENATIERLAR
X (blocks of unesterified carboxyl groups) 541 fuse P Ca® fEFI R AL RER . (D) ,
BEARRTHARE R FIEEMEAEE 2T RS, AT g, 5—hmEdpn

(randemly) fEFFRBEAEER (WEMERNEET), SIRRTHRR, REABESEELL
BERMEERNEE, WTMABMRE TR (Nari, ef of. 1986; Moustacas, ef al. 1991; Micheli,
2001; Vorwerk, et al. 2004) . WIAEN]: BRIYFAERERMN & 5 RN TE R w4 et m
BEH (Micheli, 2001) IIRR T, XEKRFELHRGEB AR (Frenkel, er al. 1998; Wen, et
al. 1999; Pilling, ez al. 2000; Brummell and Harpster. 2001) , 0] # e 1EmH 4% BiE 50 & A 1052
#HZ 5/ 5% H4F (Chen, et al. 2000; Chen and Citovsky. 2003) .

SR PP BEAE M (Pectin methylesterase inhibitors, PMEIs) il fEA T 2B F R 5 1:1
RAESLY T R SHTEFT, ZHRESEMREEZoHIRTIZE®, & MFES N MpHE K
A&, BEPMERESZA1MH. RstpHMBE B ERART HEFHEIELL BRENE,
OB TP A R B8 B AR 4 Mu e Ay R AR 7 B 2 B4 A (Ricard, er ol 1986) , XHUREPME
B 5 HE YT LUS T B 8 pHsPMESPMEL §35%F1 3K LW, (Giovane, et al. 2004) .

AR ARG RIS PMERE R ) RIEZ G MR B R B A0S, X074 FBHNPMEI &AL
KB B NI EERSWPME PMEIE 54, WIEPMER B, @@= EM0RAFIE
RO RE RS H T Ca” fE R R AL (B) , i 20 Hesk ik T 2 B 0 LR
FHIEM. RN ZERNZIANEST LERE, HEGXE 4SS HPMELIEE TN PME:PMEL
HOYRAFE, 58ARNpHIBRE, BAFRARTHEETMOEEEBNERE, XN T
41 Bt A R B A e L AL AT EE/ER . PMERIThEES R B 2%, TIPMEIFT S b 4T i)
PMET &R WA+ 5%, HXEMANREGHISPMERFRIZE DRI EnEr A6 EER—
20
4243 RYARAERSHSS5HHGR

WYL R (L77) B FRLKPelleBE KKK, RUHEBAYTAFESTHEEEN,
WHYNATEZFBEA N PERE L REEERH, HAAEKENRERMN U35
XIBBRPMAR (O'Neill, 2002) . 5E1HEL, HMPPHEZABBAEDNER. REOTRH
#R N EH IR EAEEMER (Torii, 2000; Becraft, 2002; Dievart and Clark, 2003) . H#HHE—
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PR F A EE i L UYL R L AT R LM cDNA () 2 8 fe ik o B

ARZ BN TR EBLN (Walker and Zhang, 1990) , J5¥ XA TR EEDH PER
W, BNERRENHEFEEHTRAZ DO TKEZEHKE (Shiy, er ol 2004) , MERRIA
4+ S 1-6MRLK Pelle ZPH AR (Shiu and Bleecker, 2003) , 3 H %A /6 HL & o X BLRLK/Pelle
IRy BRAKHARZTAEBAEESFAN. BERMC—HKH (van der Geer, eral. 1994) .
WARREHETH, RATSKRHLAZHBEBRAAESFANBERX, BRE - SFAEESKF
% (Silva and Goring, 2002) . B 713K HIRHG 1-like 2 A 88§ (L77) B BifYi% % (H3.11b),
HEARZIAKIR, HMRHG]-likeZ kM EAIEENZES L T E SRR E R,
4244 BREERI2CRIIARIWY

BEWAF, BMMEEE2C (protein phosphatase 2C, PP2C) #EH 4N BEANBEFIESR
BEH, 3 AFsPP2C1 (— B OB MIAERE2C) RABARYE S, BT R BHA NN H A 4 (Shiozaki
and Russell, 1995; Meskiene, er al. 1998) . W {HGAMTAER, ZZENERAN FHA (Oscar, et al.
2001), ALEHTIREST LIS1SERMMAEECHERE, IHHREMNESZ FREL (E3.112),
HRE RS GAEL IR RIA Y MR 2CH R, BZRERAIANLE FERIN L.
EREFELISINIREHE M T —FHiT.
4245 B WEPa1STT BETHAR

HYN 2 ER/HERE A BEPOA A E N L HEEH =Y AvPofIf F 1551 R T & faxtH
W IRP. syringae IR R, FF&RMMERX REER, Pil5Poifl, BE - MLERHE
REOWUMER, 1 TPoERK M, EEASHLRE-YTEPORHRIL, 8RB 5HRER
N, J HZEREE EREEEMEYRARER ZHHRRY, AR THESEE, Bk, P6
HRAEPORERASHNHERNATEE/ER (Zhou, ef al. 1995; Sessa, et al. 1998) . ¥, Tian’%
(2004 MNKEFHET — AP BRI FHE XD GmPil, GmPEl ERHHBEARAS
Set/The/Tyréh dis, ZEEZABERMBHNES. XARFHNEABBPIIRLY (L362) [
FREEWHEAIANESR, ¥h EREE, 5 ERBEMRF, HNZHAREEPHI XU E D3R ¥
RO T HIRRI R PP R & ERIER.



e
gHH

TRy 2B | i B H& cDNA XFE RACE Jik oTf# 4% ¥ Dnal-like 35 cDNA

FRE (DNAXEZSRACEFZERESHE

Dnal-like B2F £ 1< cDNA

HWEEETFRXERNDH % SMART-cDNA &, X TFREFAALRESHTHWEENE
ATHAANPRIGIHFARER LK cDNA FEEE, T RACE FEXRM THRERB LK
cDNA ff9%m BBk, A SCHLiB g #9 8 SMART-cDNA Y FE 454 RACE 75k 50 [ 5T 18 DNAJ-like
ERMEK DNA, HFHHERFMES THOREBDEHRITHR, HRAFRTZEROITIERE
ot

£—F EEFHHFERMEXERE SMART-cDNA X EMHE

5.1.1 3|5

% W cDNA I B ¥ 2 J7 ¥ 35 & F F Gubler-Hoffman 7 15 B8 # Gubler 1 5| #y-#£ L S R &
(Gubler-Hoffman, 1983) , {EREZ A EE A EB, Hilk ALK KA SMART (switching mechanism at
S'end of RNA transcript) (Chenchik, et al. 1994) FILD-PCR (long distance PCR) (Barnes, et al. 1994)
BARBITDNAXFEMME. SMARTHIZEEFBRMA: F—, EEHE—HENAHEN, 5IA
KInHBRMEN, YRIERIASHEN, KR BMEEEDNAFT & REN3I K LM EER
(dC) IEHF 55| AISMART IV OligoRC %, 28 J5 i #5 7 B 4% BeBEHR ( LLBT 5L A BISMART IV Oligo
AR HERTRHEZEREHMNASR, ATABRELKDNARBENHY. =, &£
cDNAFIFISESIA T AXFRASEH 1 £/, Sfi YIS, KX/DAFEHBATHCHROMA SPIN™
Columns #7485, 39 H 8 LS WL G SATHp EX2 ™M & AHIE.
BIEAR B RPN DR ENEE MG R (B2K) R EHREG24h248nTF
L EHKNEE X RMERERS), HS5REMFETELE, EHFARKEXERENRE
EE; FRS=% (33.7) MEERRT-PCRE RIBIF LT LR KT vk, B A RHH
P R B 5 240 1480 A% L T 7 S mRNA S HicDNA, #EcDNAXEE, AT E
4 K.cDNAM 5 KRR DR ERm 4 FHIRH RS E R

512 B#RHE

5.0.21 B S48

HEYME AR R ERRERNEDS, #REHH A EDHIZPOI, EETERHEKE
WOILEESR R, RAN2.23.1. FRLEAIRZMF3.2.1.

5.1.2.2 WEECDNAS R

RATRIZOL® Regent—HHEMiBAAIA (Invirogen, USA) , HiI 2 808 13 4L i b
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o B4 A BLE BT | R L W cDNA IFELS L RACE Hik ¥ B% % Dral-like 5£[X cDNA

24hHI4BhIIM F BRNA, SHR4&. ZFCloniech SMART™ Library# g 8 i & #F IR E RS
—4k: F0.5ml DEPC REHELEFMALul (1pg) BRNA, 1l SMART [VOligonucleotide, 1 ul
CDSII/3 PCR primer, 2 pbX#E K, 72°C A2 min GHREE K E. KEKMALLFE4: 20 ul
SxFirst-Strand buffer, 1.0 pl DTT(20mmol/L) , 1.0 ul dNTPs{ 10mmol/L) , 1.0 ul PowerScript Reverse
Transcriptase, #2215 B TPCR{UP42C 1.5h, #¥HEHcDNAE—&.
LD-PCR¥ES W #cDNA: ZEPCREFMA2 ul cDNAE — ¥ #3574, 80 ul ddH20, 10 pl
10xAdvantage 2 PCR buffer, 2.0 pl ANTPs (50mmol/L) , 2 pl 5' PCR primer, 2 ul CDSIIL/3' PCR
primer, B/5 A2 ul Advantage 2 polymerase Mix, S84, MA2KF Hm. PCRRMEPTC200
(Biometra, Germany) PCR{Y L#{7, ¥ #&MHTF: 95C 40s, 95C 108, 68°C 6 min, 214
3. PCRY H5c5E, BS ply =Wt iT). 1% B s iR WIcDNAA BifE .

5.1.2.3 W DNANEGS S

EXLD-PCR:& F Wi cDNA 50 pl, T0A2 pl FE8EK (20 pg/ pl) , E45°C/k P 8 #220min
&, MAS0 pl ddH20, FISAREM/AG/RER (25 24: 1) BEH/RLE (24: D BHEDF]
BR—W, IMA10 pl 3molL NaAc (pH 4.5) , 1.3 plBEIR (20ug/ ul) F1260 plff195%Z. BER iEcDNA.
BT FRIODH G, B T79 ul ddH20, TN 10 1l 10xSfI buffer, 10 ul SAEC20 w/ul), 1 ul 100xBSA
50°C B§t2h. MA2ul 1%H —FE2(EhIERH, ARSACHROMA SPIN-400 £it{T WEcDNA
B EAE, KEIGRER, 2R3 wEEL1% HIEER LBk a4 7 fds-cDNAR K Bt
KA, BRETESHBIESMLHE, MABERAN255095% M ZMITEDNA, ZRTHREHH
BHETT ul YFEAKF. 45 LAcDNASATrpIEX 28 % (Sfil-digested arms) HIELH %0.5:1. 131,
L5: 1275 Wi A R, MATADNAEREBFATP, 16°CHEE 24h.

5.1.2.4 BREGRENALE

W 6 #4403 K M Packagene® Lambda DNA Packaging System (Promega) . H-70CUK#E P&
RE2EBRAEY, KEBR, SFREGEAS ol WAZEESY, B, 30°CREOmn, FX
MARGIRRY, 825 wl S5 T30CEEOmn. FHAERSYTMAS ul IxLambda
phage dilution buffer, 25 ulg{h, ®5.

5.1.25 MM RES L ET 18

FA UG AR R SG, ¥YE coli XL1-Blue, #3FHRME RIS EMAE, RH#E
X-gal/IPTGHI VR LRTEAE (HESRCEURRARRN 15 . FEHLIE20 S BE{E
WBEITPCRY 1M, PCR RM&HN: 94°CAMH3Imin; 94°C, 30s, 60°C, 455, 72°C, 2.5 min; 35
AMBER, BAET72°C EMH5 min, ¥ IHEFEYIEATL2% BRI kR BB B KA

RIBRY AN, UEMe-Tx10° WHERN, 7150 mmTAR LK, HAREKHE
B, SILMA12m] IxHEEAREH, BA4CHR. RGEKFER L ~50mpm¥E g2 h, ik
LI, MAVSERE R 2min, 7000rpmEL10 min/5, WE LRI AF M CE. MDMSO
EAGENT%. N mME-I0CHRTE, BEZRKREGE. S HU MR, 10%. 10%,
HRERET M CERE.
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PRGN EVE N R T BFL cDNA LFE4i & RACE Jiif yoi B % Dna)like S cDNA
513 GRESH

5.1.3.1 ERNAHR

2@4&%}%1’1&0@ Regent —FHE MR AR MRS H E H BRNA, SHikER#, 180
28s (RNATFRIEM T #E (E5.1.1) , RIM I ICR BIOD60/ 0D E1.9-2.0Z A, EEAHHIRIA
RNAEBHISEREFF & MR EX.

by
A500

J0)
2000

1 200}

L1
000

200

E5.1.1 S#HEHFERNA @XRRRN

M: DNA marker MD113 1-3: BRNA
Fig. 5.1.1 Electrophoresis detection of total RNA on 1.1% agrose gel
M: DNA marker MD113 1-3: Total RNA

5.1.32 WEDNAS BN ELE

B FSMARTH R i 7 B cDNA £ R B P i X e BEmRNAR B A H R o, HREE
IERISERE, MTTARIRE T EREKDNARMIRB R, LD-PCRIESRAINEE cDNA Sk,
A5 i 7E200-2700bp, EsmeariR, HEEHEDZR00bphi, M4 A CDNA, HEFETH
Kb, RPcDNAS I RRELF (A5.1.2) . FIFCHROMA SPIN-400 #E% XUBECDNAB AT 44k 5
B, WEIeMS () , BAMASH3 T 1% AERER Sk (H5.1.3) , ERAN8-11/E
R — BRI cDNAFE & .

B5.1.2 LD-PCRiZ & R TR EcDNA
M: DNAmarker I 1. HERMTWEDNA 2; HEANRECDNA (SMARTHAR£R48)
Fig. 5.1.2 Electrophoresis detection of ds-cDNA on 1.1% agrose gel.
M: DNA Marker [l 1: ds-cDNA of potato sample  2: control ds-¢cDNA of human (provided by SMART kit)
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F ] R ELE

=3

W LERT R SEHE  cDNA LT 5 RACE ik [TME B8 ¥ Dnal-like JEIH cDNA

bp

4500 —, Ehas

|
W ——

- "

20000 [

1200 f |-

00 /

S0

200

[5.1.3 WiEcDNAS RS E

M: DNA marker 01 1-16: T4 FWHR K16 W cDNAHL 4
Fig. 5.1.2 Electrophoresis detection of different fraction of ds-cDNA on 1.1% agrose gel.
M: DNA marker I 1-16: 16 ds-cDNA fractions of potato sample

5.1.3.4 XERBREN

SRXEHZRANE R PRE RGERE, =MNEE RPN RSHH44%10°%, 2.4x10°
F2.0x10° pfw/ml. 3 1 BER G0 2 U B4 % %96%. BENLE20 R SCE B, PCREE
BN B KN A6 #E400-1800 bpZi s, EH497E700-1000 bp:2 (7] (B5.1.4) . FHHE 294.4%10° pfu/ml
WIS SCREATH 18, RS FTAY MICFEMIRIHE #1810 pfwml. DA E4EREW, RELREM
cDNAXERE ., BEARTBARBRRD, BEEFESDNALEHWRER.

bp
4500

1 2 i 4 5 6 T 8 9 10 11 12 13 14 15 16

UL

20000
1200

LA
500

200
B5.1.4 cONAMC A R B X/ 2R
kiH1:; DNA marker I  #kif2-16: A [ WEHBEKIPCRY N7
Fig. 5.14 Length detection of inserted fragments in cDNA lLibrary
Lane 1: DNA marker I 2-16: PCR products of different phages of the cDNA library.
5.1.4 ¥t

REENR LA RET—RIGRNY, SFERFREFTBAERARERESHT
ERMHERT, CAZEPERATREErERBHRE, WREEFTHHRERZERSEK
cDNAICEE, ¥ AXXEH T 2KDNARIFIRASE .
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Bt FUREL G 186 i

W T RIS T R LcDNATCEE, FiiR{GRIcDNA SIREZATEE, BZES0MEHRE, X
BEEFTRA KT E, SMART LD-PCRY; ¥, BEIGEREEKNETPCR BAKEE. HER
Bk, SHARTEAHEREFN S KDNA, FHERERFEREBBRHHER (Chenchik, er
al. 198) , XA UG RESKARBRERRE—DPARENF. RN, WRIERHRNZER
HATrplEx23e 78 Edlif5, ATEdCre-loxPfr A% —WEARAZHF AR R A, EEFRE,
3 B8 ATripEx2 7 & 5 B AL R LA R IR N H B BB S A — A BB R AT B

(dT13) , EAKICDNAT LI AT =0 AR 2RI RIE . ARSI AR T LB SCRERT R RSB
HBX/MEFFEDNAERRER, X455 M Z%DNAS R —5 5 B R F AR TR
ERIZE T E.

EFH T cDNA LFEEL Y RACE Hil Wi B ¥ Dnal-like H14 cDNA

T4



ch [Rfe dp FLR BT |20 i S HA cDNA XFEL) {s RACE JNil STBE T8 ¥ Dnal-like HEIH cDNA

S OHE Dnal-like BE 24 cDNA H 58

52.1 5i&

EEMKRA, FREREFRE —RALEAGSEREFHERNTBURELLEMI
fit, RMAARNERNFEFEEXBOLER RS, BERKPRXLE L KT M2 R
WRHATBMEE, BEFESN—EF FREADERTRER TN ERITE, BRREGERE
F. STHBE—RSHERATREWBBEAFEZRENED, KEFHAREFHXEA
RIE i B AR E R R, TRAE DA KBEILERBRRENEAS TRIKSFRMAESH
LA, AEMERTANR, S FHETEDRNTZEE, RERNEDRFTENA
ENEERANE. B 191 FE 0T 448 bsp70 (DnaK) M S. pistillata 5y B RS, R
4 Hspd0 (Dnal) , hsp90, hsp23 (grpE) F¥HAEE (Walsh, e al. 2004) . DnaK H Dnal
AHER LB D118 (cochaperone) It M TEHMEAR Y (EFHAB)
AR IS E 48 M K F IEH ThEE (Glover and Lindquist. 1998; Guagliardi, et al. 1994;
Macario and de Macario. 1999; Weber-Ban, et al. 1999) , FREIFAFHAEEH A R TEH MR E L,
L AHARFEEE: 25HAH 3. $iFELA (Translation initiation). mRNA 355 (mRNA splicing).
B RS (translocation) KR (Walsh, ef ol 2004). AT SMART-cDNA LEEMWET %
HKB LK DNA B THR, FHIKA RACE %8s, & cDNA CENERLEITRE TS
DNAJ-like B2 K cDNA, MFEARITZEFR R ThHE 5 E Hal.

522 5% #%

5221 REHHSHE
M A _EADY EmTERFEERMEDIS. JARSAEN &R R42.2.1. B
R 280 F3.2.1,

5.22.2 BRHEES HFET| A 14

K ESSHIUFEFTREST L248 (FHRMIRE) MBIF4R, EXFFNERIHERSRS
MGSP-R: 5’- CTTGAACCCGAATAAACCTTTGGG-3' . LAMEHifAcDNAHE (WAEE—4) K
|, FIHSMART™ cDNA Library Construction Kiti2{tf5 83| WHMGSP-RE| ¥ #iZEE M
cDNA 5'%. PCRI=#)wifE. BIFF/E, RIBS A BS CHESTHESR HDNA S EHER k.
PCRZ R #5% % WL.SMART™ RACE cDNA Amplification Kit# B3 15.

5223 ¥MiESRIE
B RNA H#EL K cDNA B —B 4 HE 4222, KIEFHRBH L248 2K cDNA FFIRH K TR
Bl % 1248F : 5 ACCACCCAGATGTITCACCC 3 1 & | 3] ¥ L248-R: 5§

5



BER 2 ara iR IE & F & cDNA JUFEZL 4y RACE Jiik /8 T8 ¥ DnaJ-like XM cDNA

TGCCAACGATTCTTCCATTCAC 3. Ll Actin ZRA KRS (SIMFFIN 32.32) , RAIY-ER
RT-PCR A K A BT RAHK. PCR I MAMN: 94C 3min: 94°C 30s, 56C 45s, 72
T 60s, 17-35 MEFF: 72CHM 5 min. PCR F=HT 1.0%MBAREEEERL B ik, RIES 10 DNA
e M 1015 FBE >4 YA T 5 ORI 7 A (] B 1) 1) R K o

AT EFHFERESEN M aANREBFTIH, HexiEth DNA E—HNOMEEETT
HE (W32 .

523 GRE9H

5.23.1 DA EDnal-like RE M5 H

RERACEHBE, LIMEHEFCDNASLENRITL248 (5 F{BDnal-like) )5 -RACE PCR
F 14, BLS pl S-RACEF M=t iT1. 2% IR ik (E5.2.1) . 5-RACEY W R By R AL 841,
FPZ400bp, FEERELFEFIA450p, BT McDNAKISHE K /MY A350bp.

@521 DHESTFEBDnallike B E H)5-RACEER
M; DNA Marker I1  ): 5-RACEF¥)
Fig.5.2.1 5-RACE result of DnaJ-like gene in potato
M: DNA Marker Il 1: 5-RACE product

5232 FRIaH

¥ 785 RACEMPCRFE=Y B MIIF, LEREAFIIMGIYIFHE, ENCBLEB{TBLASTH
S48, HeilT L EST L2480 & X 1T . PR S B 51 Bk AENCBLEJE 1T BLASTELXS 2347,
¥ 5 %t SEST/T ¥ fIBLASTH. X &5 Rt 47 B LA — B R 4E .

124835 — M52 8153 1bpl FRIREERSHESE (Open Reading Frame, ORF) , 597 25bpf 38
[ (Un-translate Region, UTR ), 3' ¥ B H E¥MPolyARE, SHBXHZ17T7TMEERR (E52.22) .
%E A B 7EGenBankiE M, HiLFEFIS hDQ8SSI60, %5 K fr 4 MStDnal. StDnal cDNAFF-3) 5
#1897 DnaJ-like 20 cDNA (GenBank/5%)5: NM_179045.2) RIS HHRRITFIH 4% —3tE,
HHEBENEREMTS (GenBank/F35: NP_193119.1) F59%K—&tE (HE5.2.2b).
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op B fe ol FLEBy o | E i BT cDNA LFEEES RACE Fik oTBE 44 ¥ Dnat-like YK cDNA

71

140

278

347

416

485

554

642
730

GAAATTCCACAAGAAGAAAAAAAAAATG TAT CTA AGA ACC CCA ATA GAT CGT GTA CTA TTT TCC CCA TCA

M YLRTUPIDURVYVYLUPEPSPS

TAT CCA CAA TTT TCA AGA ACT CAA AAA GGG TCT TTG AGA GTT CAT TCA AAA CTT AAC AAC AAT GTG ATA
Y P QF S RTOQKGSLURYHSIKTLNNNUYVI
GAA ATT AGT GAA TCA AAA AGC TTT TAT GAG CTT TTG GGT ATT CAA GAA ACT GTT TCT TTA TTA GAA ATC

EI S ES K S FYEULULGTIOQETVSLILE!I
AAA CAA GCG TAT AAA CAA TTA GCA AGA AAG TAC CAC CCA GAT GTT TCA CCT CCG GGT CGG GTC GAA GAA
K Q A Y KQLARIKYUHZPTDYSVPPGT RYEE
AAT ACC CAA AGG TTT ATT CGG GTT CAA GAA GCT TAT GAG ACA TTA TCG GAT CCT AAA TCA AGA GAT ATG
N TQRT FIRVY QEAYE ETULSDZPI KSR RDM
TAT GAT AAA GAT ATG TCT AAA GGT CTT CAC CTT GCA TTC TCT CCT CGT AGA AAG TGC CAA AAT GAT GAG
YD KDMS KGLHLATFSPRIRIKTCUQNDE
TCA ATG GAG GAC ACT GGT GAA TGG AAG AAT CGT TGG CAT TCC CAG CTA TCC GAG TTG AAA AGA AGA AAC
S MEDTGEWIKNURWHS QLS ELI KRR RN
ACA CAC AAG GAC TCT GGT AAC AAT ATG TCA TGG GGT GCA OGT ATG CGT AGA CAA AGG AAT GAA ACA TCA
THIKDSGNNMSWGARMZRBRRUGOQIERNET S
TTA TAACGAATAATCCTTGTTATATAGTTTTTATATATTGCTTGTATATTAGATATATAATTGGAAGTGTTTGGTTAGCATTGATGTT
L *
ATAAGTAGTGTAACAACTATGTAAGAGCTAACCAAATATAGGCAACTGTTTGTATAGAGTTATTTGAATCAAGTTGCTATTTTAACCA
AMAAAAMAAAAAAAAAAAAAAAAAAAAAAAAAAA

M85.2.2a StOnafEEERIFS) R E BT
HESFEERTFAFRTHEEHEZ T, FREKE ToREL: * FrEt#®ET.
Fig. 5.2.2a Nucleotide sequence and the deduced amino acid seguence of the potato StDnal gene

The nucleotide sequence is numbered on the lefi. The deduced amino acid sequence is shown undemeath the
corresponding nucleotide sequence. The un-coding region is underlined. Stop code indicated with *.

>gill5236355}refINP_193119.1] J20 (DNAJ-LIKE 20); heat shock protein binding / unfolded protein binding
[Arabidopsis thaliana) Length=197 Score =184 bits (467), Expect=3e-45 Identities = 97/164 (59%), Positives =
126/164 (76%), Gaps = 5/164 (3%) Frame =42

StDnat

68 SYPQFSRTQKGSLRVHSKL-NNNVIEISESKSFYELLGIQETVSLLEIKQAYKQLARKYH 244
SYP +RT+ S R+ S+L +++ ++ SE  SFY+LLG+ E+V+L EIKQAYKQLARKYH

Dnal-like 20 37 SYP—TRTRFSSTRIQSRLTHDDPVKQSEDLSFYDLLGVTESVTLPEIKQAYKGLARKYH 94

StDnal

245 PDVSPPGRYEENTQRFIRVQEAYETLSDPKSROMYDKDMSKGLHLAFSPRRKCQND-ESH 421
PDVSPP RVEE T RFIRVQEAYETLSDP+ R +YD+D+S G +FS RR+ + D E +

Dnal-like 20 95 PDVSPPDRVEECYTDRFIRVQEAYETLSDPRRRVLYDRDLSMGFSFSFSGRRQNRYDQEYV 154

StDnal

422 EDTGEWKNRWHSQLSELKRRNTHKDSGNNMSWGARMRRQRNETS 553
E+ EWK +W +QLS L+RR+ KD+ N MSW ARMRRQ+ E+S

Dnal-like 20 155 EEKSEWKAKWQTQLSGLRRRSNQKDN-NTMSWAARMRROQQGESS 197

E5220 DRSO/ BEEERFFISHEETFDral-like 08 BB AT EE

Fig. 5.2.2b Comparison of deduced amino acid sequences of potato StDraJ gene with Dral-like 20 of A. thaliana

n



[0 2 ) FLUE e g |- {0 i B cDNA UAEES S RACE Jrik jTi# 088 ¥ Dnal-like JEIS cDNA

5.2.3.3 DX Dnal-like XENEIRE

L FEDnal-likeZW (StDnal) ZEHRERUGRIAKESR, A LHARE, FTF6E12/pHA
EHER, )5 XNEHRE SERAERAELERZERNEIREER (B #i,
BIAESGR LIAREAHBRAT. JALEI, KEERUHEARN, 6-2hREAZER, HE
Frrn £IE KRBT EB A B4R . StDnalBERTEXT /K AL T2 A 407 B0 AL RIT A AL 22 ) 1k 2 B 700
EDBSH I RE BB, ARER, MEE—FHA. B5235H T SIDna/EHHIAESREKA.

Actin

{ 5 11 1 % T2 0 i 6 12 M ih 4% TIh
- e @ - W
L

]

M523 DHEH K PSDna/EERIAZSRE
A JARLE BRI EEEEDIPRAIENEE B KEEFHAERMEDIITRERARE
C: JAALSR S B B RUED25 7 () B R ik
Fig. 5.2.3 JA-induced expression of StDnaJ gene in potato leaves.
A: Gene expression of potato disease-resistance genotype ED13 treated with JA,
B: Gene expression of potato disease-resistance genotype ED13 treated with water.
C: Gene expression of potato susceptible genotype ED25 treated with JA.

5.1.4 itig

DnaK B#HEA hep70 FIKEIK A, FREBOEOENRT, HEAYRER LT RERF
&2 — (Gupta, 1998 ; Gupta and Singh, 1994 ; Rensing and Maier, 1994) . B AW T
#HF7EE hsp70 (Bult, eral 1996) , RAHAEART hsp70 FATHEH BTS2 . Dnal ZABEN
hspd0 FjE (AN J BAFK KIBA, EFERMBAX hspT0 KKK A MEERTRWEMN.
hsp70 HAEGESFRITS (W¥ERE) ZRMBKK, REHEAMIER (Bukan and Horwich,
1998), FREt AA R AR (disassembly) AYTHEE: #)InE A FRBATRTHEER

(Jensen and Johnson, 1999)s M¥—HL B E LB RS, K0T R R AT A * A M AE F
4%, WL PR R 8 2 5 85 (1 1 A4 B (Ciechanover, 1998; Herman and D'Ari. 1998).hsp40 %
HEHIR R af LAE S hspT0 KRR R ARSI F (coupling factors) F{{E ATP K#. LAY hsp70
s,

ETFFVH 4R WAR A EDnad 4 A = &R, B AT RADnad (R EIRIES

8



(2 dh £ B 4y i 3 0 AE  cDNA LFEZ: & RACE Jrik B8 084 & Dnal-like SELS cDNA

(Cheetham and Caplan, 1998). IRVERRAE=AMEWE (domain): JEHE. SEERERICK

Bty (carboxy-terminal domain). JEHEGEN E HEME S SEREHRITE, FEEHER
HCKMRXER LA R EY R . DHIEARFIZHROCKRMEHE, —HBdEHERKR
k. MRVEARRAIEAER. JEWEhspORKIKRIERIFE. AXHTRE MSDnal B HE
ARG, AR DR EN THBspORKEMEEXRRA. BAWIRIAN, 2 TFHETEE
L —A hhsp90, hsp70, Hop, hspdOFIp23 T (A 4LAK A2 B A2 A2 H:hspOO G H S YR RLERIE
BIEM. EXAMESWERD, hepdOiliid #iFhspTOM ATPEEE M I HE EEMN AL (Fan, et al.
2003; Dittmar, et al. 1998; Kosano, et al. 1998) . B3 %8l hsp40¢E 5 B ¥ 5 E.i8 &1E (Clarens, et al.
1995; Conway de Macario, et al. 1995), ZBF P, StDnaJ % REHHIH EATALBHA FHE% LiF,
REBEPURE ZE RN Shept0filtl, HEFHHEAIABOTEAREWORESRANEAKEFH
RITHEE R RIT .

9



[ fedl BE R § 2 f i &

1. BUT DR ERTRRECTH . RAAKAOERE, BAE HREEEN SO T
(AL N ZH M ROGUE RS D% #1544k CE M ED #ik. Hi&# 392 (CLN2366A)
393 (CLN2366B)+ 395 (CLN1314G) #1419 (CLN1466-65-40-15-0-12-0) HIRMHHE M D3 (R
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X

2. BT B3 HHSHAERRORET AR, BNk, BATRERTENEEE
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3. BT EEERREEFMSSH-DNAXE, bW T A SR F L E MRt
B, EHERERAEECERGRRNER, FRE TN DRE SERWE e R TRA
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B FI A TR VA 89% M —Bt, SHREHEERTFHT4%H—BIE: SIPMEMS

80



R A AL B AR A2 T SIS 4 i

Bios A AR, HHERIK T RSN T REREITRTAHS%H—H i, 5HABHEERY
FUH 8% — Btk : SDnalBITIN B ER, SRR T Dnal-like 20 ER ) B3 B RFTIF84%
F—3E, HHEENEERFAHIRN —Bilt. X=EMERBZFHWRERIARES, B
ATFAMHESRIEEK, FMEMNTRSEH T DR EHHUR RV ERa 5 R EAkEE
Hahik. 5HNUAEFRGXEER HERER:

L51 (methyl-CpG-binding domain-containing protein) FIL77 (putatively encoding receptor-like
kinase RHG1) 2T HiF&if1i% 5, (HIARZIARIRAY . LI81 (phosphatase 2C) ZEH A% HMED13
FRRHET FRRIE, HRHZIANE S LREE; HEREEYEDSP, HEFFZIARY.
RN FLISITN S, EFRERA DG AEAIARSTAERHARMIRYER, FHLZERE
PRHEPRZES T RRAMNS SHMRS. LI62 (protein kinase Ptil) [N 3Z2Rsi% R MIAK
B, b EERK, ZEREIAEFE R EPREHE LRGE TR, HHEFHREKTH
MEHARGE. PilBERAPOERK THER, 255K KMN.

REALRFGHEANF L IR ERETRRREN SR, EREREEY DS ENFTRE
RHRXERGIE, UFRFTS5LHENTRARNLHERNFENEER, hit—PrRE
HRBHTERIIGEST . BATTR D8 BVIE R R4 T HIBIER R R U R AT Him &
FhEeH BUE T AR,

REITERE

A AL SSH AR S HBES ATHERAE N _FERIFHRNSREPCEBT —
BHERHRAAXER R, BRXERRNRENMREEARS R FHRESHIRBENRE
B, XEZRFEERETADEE, B PRAKEEN T BAH-FEEPRRENAEE
Thee, BUSHIERTXEFME, ¥ T2HTESREGIRIFATEENR. FEHR
A LA LA F E AT

1. BREFAAERAVER A R, B X R A AR R F IR PR A K
HAnfBmt P e RFEEY (1. SA, JA, Eth ZEESATREZAGHES PETE
FRISER, BT FIXE R BAE D8 B R ITAEAR i R A A0 R e AR R R B Ay
Rk . B X EERNZH ERRIERERE, HXLERE R BRE2 50E 5% 2R,
IR E, HERSREN TR, MEARERMTITES.

2. ERERMEAR: MRATHREN - LEENERK B (WHWERELUS. %
RRTH) A0, BEEKENRR, HE0ESREEN. EREA., EEERFLIARR
PR i T AR T B R F TS, RRARE AR, YRAREGERNLR,
HAT ER PR LR -

3. BRABREAAS FRILTIR. ERRGBOERFERS, FRERABRARLREN
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4, BOLREREFRA. ExXFARRREREN MY (DR HFRRFRREH,
BOWHY—MEEELHEYIE LRSI, HiT DR ERERTIESRANERERERR
MAEBR, AESERNE SR ENFTHRD T & R R i &g,

5. EEWG K ESSHRA O HIT R E - RRMRAEEESERAE LETHIRERE
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Appendix A: Converting A TripIEx2 to pTripIlEx2

| ATriplEx2 (42.3 kb) |

MCs

‘ oxP .
) Lef Arm {255 kb faxP o . Right Arm (16.8 kb)

L
pTeipkx2

Directionally Clone cOMA into S 1 (A & B}

site of ~.TriplEx
loxP loxP
L B = 11 —
SIiIA/ \SﬁIB

High-efficieacy, single-step conversion
via site-specific recombination at JoxP sites
{in £ coli BM25.8}

Por MCS withinsert

. lecZ
pTriplEx2
WBIRY i

Conversion of a recombinant ATriplEx2 to the corresponding pTriplEx2.

The ATriplEx2 MCS is located within an embedded plasmid, which is flanked by loxP sites at
the A junctions. Transduction of a ATriplEx2 lysate into E. coli strain BM25.8 promotes Cre
recombinasemediated release and circulanzation of pTriplEx2 at the loxP sites. pTriplEx2
carries the bla gene for ampicillin resistance and the pUC ori for autonomous replication in E.
coli. The MCS provides several unique restriction sites flanking the Sfi | A & B sites fo facilitate
the subcloning and analysis of inserts. See Appendix C for a restriction map of ATriplEx2.
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Appendix B: Restriction Map of ATripIEx2

Muitiple cutters
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BamH {360} —

BgBp&331Y —

fight arm (16.8kb)}

BamH 1(208) —
(26.1)
EcoB|
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Kpni .
Hind 1
Bg/ll |— jm — MCS | .0
SfilA Sacl
Sfi1B
BamH | (26.0)
Kpal{1gs} — ~ BsW1(133)
Kponifity —
B
8
g — SnaB 1122}
E =
5
BarH 1{585) —
Bgin{042) —
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Appdix C: pTriplEx2 vector information

Afri Mool £ Ry

Mun ba3m
B! 1405
MCS
(529-636}

pTriplEx2
36kb

fon
Nae | 1153)

Cia 1n33g)
Lia Yyaan #+¢ Region of muhiphe ransiauon

Xmmn i startsignaks and slip ste
(1957} Azl Eco0108 st . 5UTR,,
(1638) - 7 promoter
-
5 ToplEsd Scquaneng Prmar, shp sie

L1 - AV | BBS A, | crooeas ATCTRRACBAGCTTITITTIITTTT

-] XTpEx € -l pert

- Screenng Ampline: o

CTCRE GAAGCGLELEATTATSTTE S TACCCH REAATTCRGCCAT TATGRCCTGE CAGS AT CCEGCCECCTCREC LA

BssHE  SsiKl AspZ 181 Xmal E<oR | LAY Psr| Banl ) shiB
Npal Smal
T B T WD
LY - su":...-, meiirzlt' -]
BICGACTCTABALTC GAGCAAGCTTATGCATREGGEE GCAATT CEABL TCALTT GECCAATICGCCCTATAGTGAGTCATATTA
So/l  Xbel Xsol HadM Soh | Noal Sac) Msc ) i F romaker
"_.——?

Hing Wilkeel P::‘J ) Eerig I} T TripiDx Sequencing Promes

Restriction map and multiple cloning site (MCS) of pTriplEx2.

Description: Unique restriction sites are bold. pTriplEx2 has the E. coli lac promoter and operator to
provide regulated expression of inserts in E. coli hosts expressing the lac repressor ( laclg). The §'
untranslated region (UTR) from the E, coli ompA gene stabilizes the mRNA, thereby increasing expression.
pTriplEx2 incorporates a triplereading- frame translation cassette consisting of translation initiation signals
from the E. coli ompA and lacZ genes, in two different reading frames, followed by a
transcription/translation slip site. Downstream of this cassette is the pTriplEx2 MCS which is embedded
within the lacZ a -peptide allowing clones with inserts to be identified by blue/white screening in an
appropriate host strain. The T7 RNA polymerase promoter downstream of the MCS allows production of
single-siranded RNA in vitro for use as a probe. In the presence of helper phage, the f1 origin in pTriplEx
packages the noncoding strand of the lacZ gene into phage particles, and this single-stranded DNA can be
used for sequencing or mutagenesis procedures. The ampicillin resistance gene and pUC origin of replication
allow selection and propagation, respectively, of pTriplExZ in £. eoii.
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Appdix E: Adaptor information of subtractive library

Rsal Hind Wi

{INA synthesis
cONA synthesi 5t -TTTTGTACAAGCTT, N, N-3°*

primer

T7 Promoter Not) —SHSma) o 1\ ro-sire
Adaptor 1 [ 5'—CTAATACCGACTCACTATACGGCTCCAGCGECCECCCAGGCACGT-3 !
3 -GECCCGTCCA-B!

AN

PCRprimer? 5'-CTAATACGACTCACTATAGGGC-3' 5'-TCGAGCGGCCGCCCGGGCAGGT -3
\ Nested PCR primer 1
Eaglifael Rsal1/2-site
Adaptor 2R 5 '-CTAATACCACTCACTATAGGGCAGCETGETCGCGGCCCAGET-3¢
T7 Promoter 3'-GCCGGCTCCA-5"

N\

5'-AGCGTGETCGCGGCCGAGGT-3 ¢
Nesied PCR primer 2R
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