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Analysis of Pepper Me3 Gene Resistance to Root Knot Nematodes by SSH
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Abstract: To investigate the early up-regulated expression gene profile in pepper line HAD149 induced
by root-knot nematode (RKN) Meloidogyne incognita, a forward subtracted cDNA library of pepper seedling
root tips was constructed using suppression subtractive hybridization (SSH). The ¢cDNA of pepper seedling
root tips inoculated with J2 RKN on 12, 24 and 36 h were used as tester, and that from untreated root tips as
driver. Totally 309 SSH cDNA fragments were selected with DIG Nonradioactive Nucleic Acid Labeling and
Detection System. Through the DNA sequencing, we got 259 ESTs. With the Blast, 30 EST fragments didn’t
find homologous gene, 229 had homologous genes, and among of them, 71 fragments were function unknown.
Base on the observing with microscope and the ESTs function analyzing, we putative that disease resistant
genes encode nucleotide binding/leucine-rich repeat (NBS —~ LRR) have a key rule to recognizes root knot
nematode, result in the signal transduction-related genes expressed, activate a suitable defensive response and
protection mechanism, it often including hypersensitive response ( HR) and Systemic Acquired Resistance
(SAR). In addition, all of these responses are base on the first and secondary metabolites.
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SMBPERE, H Mel M1 Me3 HEHR HMAELRR (M) . TREERLELR R (M) FEEREL R
(Ma), T Me2, Med . Me5 B [H 7y HEEHIXT—FARLE LR MG, Me2 | MeS 3L Mj, Med 3 Ma ( Djian-
Caporalino et al. , 1999; de Souza-Sobrinho et al. , 2002) , Mel, Me3 WAHE BRBIH: ST, BEMH
LRI AR . Mel BIBTHER N A THRERBAUSABEEZE, MERNER, FTEL4AEE R4
BBt ERETHHEHSER, T M3 Kk ZEERELMRYIEN, 7E4) b SR A
B BN R AR S s BRHE 7 A IR SE, 7 42CHRIR T L RBIRFF5E 215 (Teresa et al. , 1998 de
Souza-Sobrinho et al. , 2002) ,

Jammes % (2005) @i MAEREFI CATMA 2RISR HEA, 4 FKE HBRTRELNESFTE
FIEMMH AR ERE . Lambert % (1999) 8B FIPURE AT 2 7 RS0 ARG R AR
FKIKH) cDNA UEFRE BT 8 MG RIPMFIHMHRMER, EHRPRRBKAZ PR BEEH K —
SR AR SCHE D, (EXT T IX SR RIZEHI R BUE A P I AR R R RAE ML SR R B8 . HHE Me3
H R R H BT BE ARG RER, ITRAMHIEREEHEAR (SSH) B&. SBLAE
FHH HDAL49 FRMPIHACER, #EbMEAEEEE . %, ESEEMESSE, WiE
™ Me3 ZEHRA FHARE RPN, UURBE RN R EE SRS R .

IR Sk

B (Capsicum annuum L. ) TEAEEF R HDA149, H#:E Alain Palloxin -+, H7EFHE
R B FBEaR KT R NRE P ER ., 4 F EHHMBEEBR 10 d FHfTHEM L (Djian-Ca-
poralino et al. , 1999; BifR)Il %, 2007), R SUBHSF AT, B ER B FBETREEFFAR
P E PRt PRI T RGEE R (Meloidogyne incognita) /NP 1, RAHIBH K
FRITTE, WE2 B, 24 h WATEM, EHRPRER S00 %2 k&, XEAXEK
IR . ARG 12, 24 36 h IFERAE, BX1.0 ~ 1.5 em KRR AET AR R, T -80C
%M. fE0, 6, 12, 24, 36, 48 h FEVLEL 2 #k, WARARMSARE, EEMETRNEME
Yedg, FFXFH HDAL49 FIARUTHFP R BUF BER (BidR)I %8, 2007),

TE B — I B A BURE 0 45 500 mg, SR A Trizol i3] (Invitrogen A H]) ZELEA RNA, mRNA R F#
AR &5 (NO 610. 12, TInvitrogen A 7)), Kl E | 455 55284, B HDA49 4
mRNA, UDIEFPR H ARG A RME RIS 7 (Tester) , DAXSBEAEREESN S (Driver) , 4K BRI 1
THIAL3CIA & (NO 637401, Clontech AF]) #1722 B3, SSH 15 pGM-T #ikE k| #1k,
Wit PRt R R . EST fREFI 238 . P8I0, M2 B SUE HHETIh AR 2 2K #T o

2 RS0

2.1 RFRABUR

TERMBE (100 x) TH[W, EO0 FI6 h B REBLMARRRNO0, 12 h FLEEXBITFHFEAA
MR, 7E24 FI36 h RBKERA, FHTHIH 16.0 F16.3 &, FELXKRABEAFEZERBALL
MRFEAEf (1), ERBBZHMRPERUARNREAREEEE—E, E8MRRMERRER
I, MRAREEEVWE, HDAL49 B0 6 h HAREHAM, 24 36 h BREABE., BR5
AT 12 h BB KBRMEA, BRAEFELERER, WEARALNAR BRI
2.2 SSHEMER

S AR FRAIN B9 mRNA SEATRE, WREESY 51 0. 557 F10.548 pg - uL.™', R HAE (0D p0m0) 50
P4 1.931 H11.891, AR cDNA BN Rsa | BEHALIG R BREZSE T 250 ~ 1 000 bp Z (7] (A
2), 3 AFIEREIEN PCR F-YIBEBzs R, 55 1 By M= WINIEAECN 33, H2RHI 19, &
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2.4 SSH c¢DNA K344

W EBRELFS), 7 NCBI 3] BLAST [R#EXf b, 354 229 A a] IR BIRWRFS), Hp
TLASHINRERBIERA , 30 M EAKRRAEFF . £ 1 AHEBOUES SRR S8ERM. &
YL R B RAERE) EST J BExt WA R, RAGRINBOCE P # EST MFEER FZR g @ (47

%, 23.0%), % (29 %, 14.2%), SRE (24 %, 11.8%), BHMW (17 %, 8.3%), K& (17
%, 8.3% )

F1 H5REEARN, SRERE. KRR FHEXH EST
Table 1 The ESTs of pathogens recognize, hypersensitive response, protection and transcription factors

EST 433 227 KE [ IR el R FEERS HEE
Catalogue Clone Length(bp) Blast Accession  Expect
MEGHAIERE H-40 880 HLAFERRE E Verticillium wilt disease resistance protein AAT51733  le-63
Pathogens recognize genes H-614 954 BS2 $if% % 3 Disease resistance protein BS2 AAF09256 2e-45
H-634 610 Pk i Mi-1 3 Disease resistance gene homolog Mi-copyl AAC32253 3e-78
HEERET H48 603 WRKY ¥ 5% [H ¥ 30 Putative WRKY transcription factor 30 AAR92477 3e-22
Transcription factors H-63 626 U &7 H U-box protein ABA59556 7e-102
H-65 264 Z % 5% A T Putative ethylene responsive element-DREB ABA39426 6e-26
H-155 885 M WRKY ¥ 5%H ¥ Double WRKY type transcription factor BAE46417 5e-114
H-168 521 DNA {25 # 5% H T DNA repair and transcription factor XPB1 ~ AAT36215 2e91
H-366 619 MYB ¥ 5% ¥ MYB transcription factor AAS09999  8e-31
H-368 443 ¥ F 8% B Transcription co-activator-like protein AAM67107 9e-60
H-385 437 SRS ¥ ; ¥ RME T PATL; transcription factor NP_199626 4e48
H-575 571 Z % % AT Ethylene-responsive element binding protein ABD65407 2e46
H-706 555 WRKY # %[ ¥ WRKY protein ABN69038 1e-67
H-947 502 WRKY # 3% A1 30 Putative WRKY transcription factor 30 AAR92477 6e-16
AEERMAERER  H92 460 #52 HR M IE H Induce HR-like lesions ORF AACA9975 1e25
Hypersensitive response  H-140 405 R REMEFE B Avi9/Cf9 rapidly elicited protein AAP03883 le-31
genes H-179 477 FRAER SR E 3 74 Avi9/Cf-9 rapidly elicited protein 74 AAPO3884 2e45
H-229 779 SREE B R T HE A Hinl like protein BADI11071 2e-122
H-397 532 EREE N Putative nectarin [ BAD29283 le-27
H-850 506 FRFERFEB A B EH 75 Avi9/Cf-9 rapidly elicited protein 75 AAG43558 5e-25
PR PLEIA SRR HA47 501 REAFFEEE Putative subtilisin AA064099 249
Protection mechanism H-158 442 23 YPiHEE 1 1 Pleiotropic drug resistance protein 1 Q949G3 le47
genes H-309 934 K ZHE 3 MutT-like protein AAP57672 2e-18
H-384 1357 Z R E H %M Ubiquitin-protein ligase NP_564060 5e-139
H-854 502 Z4YHTEE 3 2 Multidrug resistance-associated protein 2 NP_181013 8e-55
H-1050 736 3 B E  AGO1-2 AGO1-2 argonaute protein ABC61503  6e-24

KT #H—E T REAIRER EST Frip R KB, 7 Blastx #1 AmiGO (www. Geneontology. org)
PHATERIIREATOERM E, SREIRSLRERINMESKITE, WETRBIHB EST #1TIhEE
432 (James et al. , 2003) , K FTIFRITHREE KA 158 4~ EST #H1TINRED 2, AT AIRB P BAHRK
HEWRIURRNY LR, SENRARHER. B, (FESHRS. BRAE, REHAEURAR
HRFEZANTTH.

FE Me3 2T/ FEOPUHEZRIL EST SRS E AT LAF H, BRIVEERAE EST 4b, BEREZHH
RERBE (24% ), HECHPERBLFE S AKX EST, 5510 13% M 12% , W R EEESIR
YERIM EST B 1%, XAMARS N RN SROHEREER (SR %, 2007) . BMAAETFE
Bt REEE (Lee et al. , 2004) | MWK NFEPFRERIERAER (Khan et al. , 2004), PLEAR
R MFESEIT FTRAEEES (Jammes et al. , 2005) Ml FFHRZE N FEE Me3 ZEH LR
HHHERAN SHERZAPH S BEIRFRGER, X#E LR M3 SRBREER-IME R
IRE RS
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3 g
3.1 REWHRHIER

R ER A FATREYIRIIRA], 4F5E7 NBS - LRR Z5#80% 83 (Hwang & Williamson, 2003) , 4%
BI04 B9 F) 3 1M4F% NBS - LRR 59 EFE (H40, H-634, H-614), Hh, H-634 5FAPHRL
SR Mi-1 BERmGE QMM RS 71% . FIF2E5]3 FoRsEE, RXsERE BA hFEE
Mo BIREIELEYFAEELHRATLUMERZE WA KL (Sacedizadeh et al. , 2003), HLLE HA T
Bk 2Pt EA,
3.2 ESHEXERE

ERAFFRBNERATE 29 FH 172 R TREEEFER, EXEFESPEHEAYEA AR
Ho BRXATRESHREKRP - ANEER S, ERRPISER N AERET, 95 5%, W
WRKY ¥ 2H 7. ZHERET. MYB R RE 7%, £HM. KE. #EF P, E4LIEL WRKY
BxrRET. CREXFATZETHFENKBAB M (Eulgem et al. , 20005 gifx/Il %, 2007;
Mazarei et al. , 2007), XSEi B4 MR aF FRE T RKENTNEMANES
3.3 BEEXER

TELL M 3RIE EST B 33 AR ERE, 5 13% ., HPH 6 5% (3%) 5 HR %K,
fof% HR R EA . Aviy/CIO REMARER . hinl EAS, XRAERGELNRBLRE, FEFLHN
SRR HERSE, WMiEARmRE, F27 & (10%) 5 SAR X, EIEEREAH. B

BN, JLT M. REQ. dREAYE. HREMAXERD. Kuniz BEEEMEH . Pin 1 EBQ W

TR, HhirZ 2 5% . BRI, B HROE TR SR B AR B F A — 2K,
3.4 RigHEXER

KL 24% (54 %) EST B S5AHHXHER, BESHEMRE. BRERE. WERFH
B, X ZMRINERS. XBIEIHEIRER R, SRR, R ERE CoA LFE (HMG) %,
HEYRB R N FEY RERNERAFERRBSRAERE®RE, L= EEYBAELELEY.
Cramer 5§ (1993) iRill, 7ERGEKRBRFHNG hmg2 HE (R EFE CoA BRH) BRAIBIE .
MY F £ SRGER AW AEMEES LAFRNERRMNEE, FRERNHTEERSRLEREMN
BREREBRRMURBEIFTHBINESL, 5 SA =4 MK (Schaller & Frasson, 2000) , 3725 )
RIBHRXEEGENPERLE, B Me3 N T AE AR DAY A R PIERIX
3.5 RiFHLH

TEA B IR EE P LR 400 B RARPERIDLE, ISR . 288itEER, BN
ZRRIRYI B A YA PEER (Koltai et al. , 1997; Stukkens et al. , 2005) , AGO1-2 B4 FHEF TR
AOEZHE (Jones et al. , 2006) , X LEEF TEAYIB RS ARPHRERE f TH—BRIBIT.
3.6 ARARRESEREEEIER

TERK P2 8% iy EST R 5HEYAMBE KX R Ml ER, mAEREGHME. SRERE
B, NUIEIRRERSE, KX T4 E AR XM ERTE LB RRE SR IT L EAHPIR
JRE A FES (Cheong et al. , 2003; Jones et al. , 2006) , HE it E I MAMBEEABEE
EHESEBRER, XLER R E Y& R B B 20 RN A B A R

BT HSMERIEHAAE, MEHET M3 ZRMFMIHEIHEET HR M SAR B, THRT
Pt LR ORISR . X80 EST ShRE T, HEWTEF ERMK A 2R RIAAE B /EW
BBISHREL R aiRE . Foek, Hnim. B, WERE . WARBURRPILHES 2 T7
Wi, FR, S8 TIFLEER EST, MK REF (H-634), WRKY #RETERHN (H-155. H-706) |
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WEATHEOREER (H47) . SEHSIEER (H179) . ACOL1-2 BE (H-1050) %, EAEHKR R
YERERHE— LT, TRK P RSIRER AR AR ZRF R EETA fF TERANR,
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