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SRR EE 2% B E F Me3 RIS E{iL
VNP X)W BERE RATE L AR, Rk

o E RN RL A BB RAEFTIFFUIT, dbst 100081 > IR A RN ARFEBL R EHFFLIT, Kb 410128)

B OE: S Me3 FENMPURLE L BB AT R ‘HDA149™ NAA, JEMRLEL BB AL R ‘8214
HREA, M —AN 2 133 BRI P AEEIREAR . SRAIBEA S 417 (Bulked Segregant Analysis, BSA),
P, BRI DNA M, S i 9 SEAR IRk B SR 16 285 X 51t TH B0, RILG14 SSCP_B322 FI
EPMS658 7EL it il LA R (M2 A1 . SRS X6 5 1906 Fy SRRRIEATH 3, L JoinMap 3.0 {4
3 M1 I SSCP_B322 Fll EPMS658 bric i T Me3 FEHI PN, i8t4% B BE4 74 0.56 cM Fil 1.33 ¢cM. iz A [l
ASHEAR BCy Al Fy BEARIGUESE TIXPANPRIC, AT 801 T B BT th Ay Fhiic 4 Bh & f, ok B ve

Me3 FEHBE5e T Hehit.
KRR A RGEL G Me3 FEH; SN ENT
FESHES: S641.3 XHEkARiNaS: A WERS: 0513-353X (2011) 02-0288-07

Fine Mapping of the Root-knot Nematode Resistance Gene Me3 in Pepper

XU Xiao-yan'?, LIU Feng'?, KANG Hou-xiang', ZHANG Zhu-qing’, ZOU Xue-xiao™ , and XIE
Bing—yanl’*

(Unstitute of Vegetables and Flowers, Chinese Academy of Agricultural Sciences, Beijing 100081, China; *Institute of
Vegetable, Hunan Academy of Agricultural Sciences, Changsha 410128, China)

Abstract: The pepper (Capsicum annuum) resistant inbred line ‘HDA149’ with Me3 was used as
male parent, and the susceptible inbred line ‘8214’ was used as female parent in the study. Mapping
population included 2 133 F, individuals. Bulked-segregant analysis with DNA pools, from susceptible or
resistant F, progenies, was performed to identify markers linked to Me3. There were 285 pairs of primers
with polymorphism between two parents, but just SSCP_B322 and EPMS658 were polymorphic between
the two bulks. Then F, individuals were amplified with the two pairs of primers, recording data. Linkage
analysis used JoinMap 3.0 software. The genetic distance of SSCP_B322 and EPMS658 was 0.56 ¢cM and
1.33 cM respectively, and two markers were two sides of Me3 gene. They had been verified in BC; group
and F; families, which has been practically useful to marker-assisted selection in pepper breeding and Me3
gene cloning.
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RETL R (M. hapla), A LLURGJy A5 2 OGS B O T g o, JE DA SR (X OR4 0 3, i L
MG R R Qe 3L 2 JR JE 8 T A A RSB T gt 45, 2002).  h T8 = i Hi sk dUi s S i

FHGE R EIR . B, 55 E BT U R B o ST RN T

BB A= B b T2 AFAE DL Z U ], Hare (1957) B IXAE C. frutescens L. ‘Santanka XS’ I
RILT PR S5 4 HOER N H AT E B 2 R IF Har 4 Pid LR 204 10 4> N,
Mel. Me2. Me3. Me4. Me5. Me7. Mechl. Mech2. Cami, IXSEILIRIFRIE. Byl Himibl
il O R PR AR E P A SGE B DL AN R . o Me3 AIFEERL, Hpul) ™, HAF5UR HE
K (Bleve-Zacheo et al., 1998; Fery et al., 1998; Djian-Caporalino et al., 2001, 2007; Souza-Sobrinho
etal., 2002; Chen etal., 2007). Djian-Caporalino %% (2001, 2007) iz H X H.f54&F1 RAPD. AFLP
B T ER TR E I BT L UL N Me3 Rl Med [F) iy BEBtL 0, B2 3 ANy
Y4 ‘DH330 x DLL’. ‘DLL x PM702" il ‘PM687 x YW’ [¥] Fy_3 FEARLL 4 AN IEAT ARICAE N
ZI, B 6 A Me FERIBEGAE— K IFWE L, JPRIENAE PO Bettfh . /X4 Djian-Caporalino $% %)
T2 Me3 EBIbRL, H2Y Me3 EBRILMFRICKZ N AFLP fricfil SSCP (Single-stand
conformation polymorphism) #xict, HIBHALEIFEAXRGT. HFik, AW EAEERIS Me3 8% %
B SSR Axid, N T Fhric i Bk B Me3 SEDRIEIL 23 i, LU PRBo b st Fh ik &
S Me3 R TR HERE o

QY VR SRS DARES

11 #RIRIMEEE

PAFT Me3 SEIRMIPUG A AP ‘HDA149” A Ok A F R AR Btk AL HF T, i
Jr AR EE S B A 82147 SABEA Ck Bl A RN BME BRI ST, 3 A Fy B
1A, 43 S AP S5 A Ok 58 RIS A E I 0 [P A8 AR S Fy BEMAON IGAEREAA, DL Fy BEAA 6 BEAA . LUt
IR CR B B AR RF 2B i AL TR AT R EE IR f 7 iR 2 LA k). ARG 7 b L ALY
S BL R A TR T E AL L6 = BT . 2009 4F 2 H & 5 MR AP TES e, 7 HE 11 HHTE
HUE.

AL i %5 AR ARRAT P 5 MR 45 2 ERU ) AR &5 LBk Hh 2 ERUON B, T 24 “C (1 i AR 7 1h 2k
HUG, BB T S R B TR AT

Z I Djian-Caporalino 55 (1999, 2007) I BRAURS J7 MR &5 2 HU%E 58 T3 1000 BRBUREAR BEAT P IRO 4
SE o BB SR T B A, AR AR T 9 cm R IR o T I AR B AT A R R 4T
PIAN 2 om IRIG/NL,  BEREARHEFT 600 4% WS g 7RSS 2y, A E K Bk sl (18 ~ 28
C)o HERI 60 d JEATREMRIEATPIMES E . SR BABARYE, TN 0.1 g - L (2T 3 b 444 30 min,
U El Ge b 21 0, RIS A REAR R UNER %L (egg masses, EM), EM < 5 BT bk, EM>5
I JUA BT bk M EM <5, {HARZE = 8 i, WG PERRAf bk, ds 8. A Fy JUsi s bk
FHRE 20 PREE B UM B SR £ et R bR, AR E] 15 om B FREE D, EH F .

1.2 EF4H DNA ZEUE i Bt HOA 32

KH CTAB Jy 3 BUBR MU A RR I B 5L DNA (25 fE 2%, 2009). K400 6611 2 DNA #
FERIAERE, 1 %35 B e 52 v R 0 G 3, AT DN I 8 T 3 1) T AR S 25 ~ 50 ng - pL ™'
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W Fy SR DUNE S 45 2R, BENLIEDCRBUR TR AR 10 Bk, K DNA SR 5 4Lkt
TR B it o

1.3 PCR ¥/ i

%k T 525 %514 (Huang etal., 2001; Leeetal., 2004; Ogundiwin etal., 2005; Yietal.,
2006; Minamiyama et al., 2006; Nagy et al., 2007). X 20 uL WK FR: 10 x PCR buffer (7%
Mg®*) 2 uL, dNTPs (5 mmol - L") 0.8 uL, primer I (10 pmol - L") 0.8 puL, primer2 (10 pmol - L™)
0.8 uL, Hi# DNA (25~50ng-puL™) 1.5uL, Tag B (5U-pL™) 0.2 uL, N ddH,0 % 20 uL. ¥~
BFE: 94 °C 4min, (94 °C 45s, 55°C40s, 72 °C 90s, 34 MEH), 72 °C 8 min, 4 CIRAEEH
K CGHHBEME %, 2007).

VEIABEICAT KA b, F 1% B IR AE A B, SR80S 30 min, Hil4F 8% M ARAR M 2R I 45 1t
JEcht e, HHRBCE 1 h AR TR A EE I, SRS _EAEHTK, 160 V LYK 2 h, BT HEIKZE M 0.5 x TBE.
VKSR G, ANOEUNBER, MHRRAG G, MBI GHHEM, 2007; KL, 2007).
1.4 BERGIH 9T RARICHIE

X Fao 20 SR BUBCR R IATY Bk, BT Ik A i, a RonA&ar SARAAMIE, b FoR
ottt G REAAME, h FORGAIEME T, u KRS E . FIH] JoinMap 3.0 SRR 4 s EAT
AT, VHERRIC S RED AL B, 4% Kosambi RECK H# 4L Centi-Morgan (ecM), #4
HEPLLR HUL R Me3 JERI 1) 2y FhRic B 0 . 38 TR B AR 06 Fs BER. [RIZEHEA BCS 8214 %
HDA149" x ‘8214” F1BCH ‘8214 x HDA149’ x ‘HDA149" HHATH 8347, Wilbbric B9H 2%k .

2 R

21 FHHIEMERMNEITSGBRBRESHN

YERRT IR 82147 . “HDA149” Hl Fy BEARZ: il #edh 30 Bk, Bl 60 d Jo, MG T45 0. ‘82147
ARG, ‘HDA149" Hl Fy BEARRIBRINPUN . Fo FEAHERN 2 133 #%, JLrh 1499 PRRILHUIN
453 FRRBUBOW, AR PUBMR AR 181 BRAIATSE 0. S5 R, 7B kT, Puk
FERRIG B 321 (F, 3.35 < 3.84.), KUIHMUPIM LS R HL N Me3 Jy ip B HTIERLN, B
—DAUESE T A I 45 B 1 IE A (Djian-Caporalino et al., 2001). HT-EUERIHIZZHEAA BC,S R
59 Bk, Horh 34 RRILPUK, 21 BRRBUBOE, 4 BRASRERE PUSMR, PUBCRRRELEIN 1:1 (7,
3.07 <3.84); [RIAZHEAR BCH Befh 47 ¥k, AEBRINPING: Fs BEORERD 95 #k, b 82 MRRIBTH,
13 HRBRIVET (Do

#1 FRUEMESRERH 60 d FRETERR S

Table 1 The conclusion and analysis of Capsicum annuum progenies inoculated with M. incognita after sixty days

e ) ERLLER 31 TR ANTfRE RORE AR S

A A RN )

Number of resistant Number of Number of uncertain x P
Cross Progeny .

plants susceptible plants plants
8214 x HDA149 Fi 30 0 0 - -
8214 x HDA149 F, 1499 453 181 3.35 >0.05
8214 x HDA149 F; 82 13 0 - -
F, x 8214 BC;S 34 21 4 3.07 >0.05

F, x HDA149 BCH 47 0 0 - -
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22 FEAREZISMETIHRITHIE

L% T 520 % SSR(Simple sequence repeat) s[4, M4} SCAR(Sequence-characterized amplified
regions) 5|¥), PX} SSCP 514#H1 1 %} CAPS (Cleave amplified polymorphic sequence) 5|4, I
284 %f SSR HI4FI 1 %f SSCP 5|47t ‘HDA149" Hl ‘8214" WisRAMHAG L&, ZEMEWLEY
54.29%.

2.3 Me3 EE 9 FrridEREILRIME

W FHSRAIRIRE B 5 10 e BTy 80, A S5 Ik, EHL 3 IREL By G R IAH
[F] 2 2 PER 5190 45 R S, TR S8 it (R A5 R AT 2 5 (05 | )41 I %, SSCP_B322 1 EPMS658.
HE—30 FHIX WA 5 [ 06F Fy S0 s SRS SRR AT 1 0, @i R Bon B g A —3, AR5
FHIZ 5 |55 453 B o0 SRR EATY 800 (1, B 2). AT rdk4cs, H JoinMap 3.0 4Kk fF
X EAR AT IE S 5341, SSCP_B322 Fil EPMS658 iy T- Me3 KL, ist4% K EE 4 7120 0.56 cM
M 1.33cM (E 3).

MHRST 1 2 3 4 5 6 7 8 9 1011 12 13 1415 16 1718 19 20 21 22 23 24 25 20

900 bp
700 bp
500 bp

300 bp

1 514 SSCP_B322 E#/RS Fo 84 B E

M: MarkerIl; H: HDA149; R: Hifiits; S: EUih; T: 8214; 1~26: Fp 4K RRGEI: Pk 58,
Fig.1 The PCR amplification pattern with primer SSCP_B322 in F, population
M: Markerll; H: HDA149; R: Resistant pool; S: Sensitive pool;
T: 8214; 1-26: The PCR amplification pattern in F, population.

MHIRST 1 2 3 4 5 6 7 8§ 910 11 12 1314 15 16 17 18 19 20 21 22 23 24 25 26

900 bp
700 bp

500 bp

300 bp

B2 SSR 5|4 EPMS658 R4 F, BHAHEYHEE
M: MarkerIl; H: HDA149; R: Hifil; S: Eib; T: 8214; 1~26: Fo BEAR LI bk 1.
Fig.2 The PCR amplification pattern with SSR primer EPMS658 in F, population
M: MarkerIl; H: HDA149; R: Resistant pool; S: Sensitive pool;
T: 8214; 1-26: The PCR amplification pattern in F, population.
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0 SSCP_B322
0.56 Me3
1.89 EPMS658

3 Me3 ZERAREMEN
Fig. 3 Fine mapping of Me3 gene

2.4 SFRRICRIIEIE

FIF SSCP_B322 F EPMS658 bric % Fy fEA4 . [BIZE B4 BC,S #1 BC H #EATH 1553 41 - SSCP_B322
X By BRI 45 R BoR, B T 1 MRS S g AR A, Soe Al % % e 45 A — 35 EPMS658
X By BEAR Y I 45 5 S e i W 5 6 BRSPS RIS BEfR BCyS I 45 S BoR, B 1 BRAS
Reffi e PURPEIR SR Ah, SSCP_B322 X e 9 9 &5 BRI A PUN, 11 EPMS658 X & (19 14 45
RN BATA, Foe RS S g5 A — 80 P51 IAS R BCH i g 5 e oh 1
80, EEI PR . BUEL B SSCP _B322 Al EPMS658 Arit i % & AR i v, nf LAk
ATPUR ST, AR T BB Ly FAod i B s R E .

3 e

MR 45 2% LR ARHE BT ¥ TR AL R 5, ) INT 2 e PR4R e ST s A 250« AR J 006 45 LA P L R
FEMIER 7 A0 B T IR AE o AR EH IR R e e 2 70 AN Bl FH B0 B i ELP™ E Y e bR, P E L
G A T g A (R T Rk fg

TEAEP Y AR TR T2 A bt e R, A, R, Bl K&, MifE. RORIEWSE
2 PRI B0k OE IR TR Akl R IR e 1 e e o 365 1 AN e B R e s DR Hs 177, SRUETtE
K, PUiEIRHEL A (Caietal., 1997), KJa & MPIR ARG L R Mi BN 7CE (Milligan et al.,
1998). Hil, Mi EFEKEILA 94, JFERI Mi PR fizRoRmh Mi-1, BRI HTESE R 23590 4
Mi-2. Mi-3. Mi-4. Mi-5. Mi-6. Mi-7. Mi-8. Mi-9 (Ammiraju etal., 2003). 75— HI5 T il
Prél WILR Hero X % B g2 i HA T iG M HiPE (Emstetal., 2002). 72K L& a4
WL WL 5 AN, 00k rhgls rhg2s rhg3< Rhgd Rl rhgs. BB A ZRIH ORI 2D 10 A
PR AUEN, HAdE PM217 R PM687 [RRURAGARRE A KDL 5 ADNPLLk RN (Mel ~ MeS)
(Djian-Caporalino et al., 2001). LRI KHIKIRIE YL, XLFF AR PPt 4 LR 2l F AR A
Wris B & FOREE A, TERCT S BT B TR, AR e H SRR PR R4S I 2 U T Rk T
Al fiE.

TEBRBHTZ HOE R KT, Mel. Me3 h) WSHUPEAED, BeHURI TR G54, /B A 2,
JUREAR G52k S 3 PR BIAR S5 L, 1T Me2. Med. Me5 7 M Pi—Fp E RS54 R, 8T —
Fhek M bt tepk & (Castagnone-sereno et al., 1996; Bleve-Zacheo etal., 1998), HH1, Me3 i /%
AU, L I FRIE R AR B Y], gl d B AR Ak st B2 A R BRI TE SN, BRI A
MELUE S Me3 FEDRIFEARNS 2 HUIR 45 LRI A 12 G ml BT ARk B A28, JFAE 42 C I i Tt RER
FRoe NG Es M Mel RAT-AHAPE) Mi-1 L, HyiPE NG T8 iAe B e w2 G, &
NS, FERAEEL IR G B RIE SR, S A T P e, ROy O AL
(Djian-Caporalino et al., 1999; Pegard etal., 2005). [, Me3 FEPRIHA ) [ 1N H BT 5 o
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BB AH SCEE DR (1) 73 1AL IS Th e LUE H, Me3 5 Mel, Me4, Me7, Mechl 1 Mech2
[ T P9 Getifk F—A> 28 oM 1) “Hiel AR 17, 7RI e 67 10 Mad, H e
Me3 FE T F) AFLP #5324 0.9 cM (Kruijt et al., 2004; Djian-Caporalino et al., 2007). AHF57
KH BSA J7i, TEET ANWFURFERL EX Me3 JEREIEZEAT I, 463 2 N5 Me3 H RS2 &8l 1)
5> Fhrid EPMS658 F1 SSCP_B322, 4L K7l 0.56 cM. 1.33 cM. SSCP_B322 {EHiME HL0k |
R —Fair 84, 1f7 EPMS658 # 4, "X G TR RS 1. 5sh, s A H
14 BC;S. BCH HI F3 #EAAR] SSCP B322 Hil EPMS658 Fric #EATHIE. KiFZs e Bor: § g gy
PUIE %08 45 RARE, UESEPIARIC A 2 PR B T BB T4 Ly hmid A Bhak e . RIS, ok
N5 B e Me3 FEDRBE5E T IR
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