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Mapping of a southern root-knot nematode resistance gene in
pepper and marker-assisted selection
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Abstract A southern root-knot nematode resistant inbred line 09C649 was crossed with a susceptible line 09C108. The
F, segregating population was obtained. Disease investigation and heredity analysis revealed that the resistance to
southern root-knot nematode in 09C649 was controlled by a dominant gene, tentatively named as Me8. Two hundreds
and thirty six pairs of SSR markers, 1 pair of SCAR marker, 1 pair of SSCP marker,8 pairs of EST-SSR markers and 2
pairs of COSII markers were used to map Me8. It was located on the chromosome 9 of pepper. The four molecular
markers SSCP _ B322, COS710, SCAR _315 and COS970, were the nearest markers away from Me8 with genetic
distances of 0,0. 1,1. 3 and 3. 3 cM respectively. Southern root-knot nematode resistance genes N, MeTl, Me3 and Me7
were also located in this genomic region. These markers could thus be used in marker-assisted selection for all the
southern root-knot nematode resistance genes that were found currently. The SCAR_315 was used in marker-assisted
selection of 37 pepper lines. And the molecular identification was well in agreement with the southern root-knot
nematode resistance tests.
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Table 1 Markers on the P9 chromosome that used to locate the southern root-knot nematode resistance gene in 09C649
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Table 3 Resistance tests and molecular identification of the 37 pepper lines
% = R i SCAR_315 | %4 & i iR SCAR_315
22 KA R H 62 KT 58I i # S B
43 1T G TR R H 64 PSP i S B
103 SEA AT R A 68 PSP S B
104 SEAAE R A 106 ISEPY e S B
105 ISPFA T R H 117 *1M S B




106 S L= U A N S S 4 2012 4F 55 17 %
% R itk SCAR_315 || %4 = R B Ptk SCAR_315
144 £ R 123 £ S B
259 2R R 135 Ay S B
273 B R H 137 A S B
347 LIPR R A 190 4 £y S B
372 2 R A 251 INEA S B
32 SR A S B 252 RIE S B
40 T 56T it S B 254 LR S B
50 §T JE T R S B 270 F A S B
52 KT G TR S B 275 AR S B
53 YT TR S B 288 R S B
55 KT JE I HHHL S B 327 LM S B
58 KT 56T iR S A 350 PNt S B
59 SR S B 370 e S B
61 KT JE I A S B

N DAL BB T fe 54 Y B me O AR 4 2k
BB HH —EAREN . AR S N R ®
B2 FAR 0 SCAR_315 & i T BRHUES 9 Ye fafk
I 55 Fhrid COS710 A 1. 2 M, it o] 1, N &
PR 7 FBRAER 9 G afk I, 545 Fhrid COST10 B
WA R RSN N LR A .

1 C. Djian-Caporalino 27 ) 8 5% #r, SSCP _
B322 It W EARiC (B AE AR . BT T Y R
W E AR, SSCP_B322 7E AW 5 v i S 25 A% I
AT G A R Y 22 5 0 SSCP_B322 Ry B 1
Fric. MRIEENALE R, SSCP_B322 5 MeS /4355, {H
ARSI S B RN A T KA 2 — 2D 0 3% . DA
TG 000 281) A2 48 = A7, AR A% SIS 1 09 A 10 i B R

SSCP_B322 5 MeS 3 [H 3085 . SCAR_315
5 Me8 KL% # 81, AHBE 1.3 M, 5 itk AT 4
MeS K5 N F Mel \Me3 Fil Me7 J[H 3% i, s 7]
A5 A B A SE R R — AN S, MR C. Djian-
Caporalino % [ 45 8., SSCP_B322 5 Mel . Me3
A Me7 BIBEES 510 4.2 12,7 1 9.4 cM,ifEA
58, SSCP_B322 5 SCAR_315 #fliE 1.3 <M, 5
Me8 FEH L5088 A0 o F 2 A 3% BT 0 1R 181 B A
A A GE B A E Mel \Me3 . Me7 5 N F: K &

Me8 3£ [H Z |8 #y 5 &. Judy A. Thies %" H]
HDA 149 (% Me3 #:[H) X ‘Charleston Belle’ (7
N X [H) & HDA 149 X ‘Carolina Wonder’ ] F,
HEARXT Me3 FEPR K N PR A7 55 067 1% 90 TiE » 45
R =B RGO FEH . (H N FEH 5 Mel \Me7 %&
R R HATIE KA A5, EHIE N K5
Mel Me7 F2H DL M Me8 5 N .Mel .Me3 .Me7 H:[H
ZIB) () O F 30 5 AT 45 0 1R T 28 A B A A2 It LA
09C649 H1 4T 1 J7 AR 45 4k UBE R B i 44 MeS
X Me8 He R 1 5 A6 S T — 25 1 Ak P e B
1A [ AR R PR E AL AR b i S BT R
R 285 2 e Rk R 3 Y 23 7 iC 38 TR, T4 B & Fh
TAE. AR Fraici B &2k Firic 5 H
P i PR B8 %8 0L AT 2 ) Y 354 BB/ | Al B ik
RO Rt SR AR Y I T MAS
15> FhRic 5 H b R Y 3% B 8 iR 4f /A T 5. 0
cM, A5 COS710, COS970, SCAR_315
SSCP_B322 43515 MeS H:HAHEE 0.1.3.3.1. 3 Fl
0 M, 2 Al A 20 B2 1T T % MeS e A i il Bl %6 £
di, B F N Mel \Me3 . Me7 & [H AL # {7 F 35X — ¢
AR D PRI 4 > 43 7 AR ig e AT R A T X
N .Mel \Me3 Fil Me7 J 5| i % Byt 4% o . DA 52 B
X H T A& B B AT 0 R 5 AR 4k 2 e PR Al B ik
e 4 pricH SSCP_B322 2 W FRid . ok X 41



5% 2 3

GRS BT P MR 45 e i i DR R 0 S bR AT A D 2 107

WA A Al A BB L L O Y A — o i R
# . COS710.COS970 Ffl SCAR_315 # k3 5 1 br
0. AT A X Ay A A Mgl A b L . Ho
SCAR_315 i R FH 3 W4 M e 6 e i vk 4 R, TAE i
BT COS710,COS970 H 75 5F JH 35t i 1 68 e v
TKAEAR, TAERE /N A i T 240 B U 42 R . 2% H
W . B R AT AR S N [ ) T B A A 1 4 T bR
00 FH Tl B BE

2 % x #t

[1] Birgit S, Wolfgang B, Helen B. Molecular genetic classification
of central european meloidogyne chitwoodi and M. fallax
populations[ J]. Nachrichtenbl Deut Pflanzenschutzd, 1998, 50
(12):310-317

[2] Bul, 28R, deal 22, ARAE R i o se SUIRLT D W I b
2003,29(6) :6-9

[3] Hare W W. Inheritance of resistance to root-knot nematodes in
pepper[ ] ]. Phytopathology,1957,47 :455-459

[4] Hendy H,Pochard E,Dalmasso A. Transmission héréditaire de
la résistance aux nématodes Meloidogyne Chitwood
(Tylenchida) portée par deux lignées de Capsicum Annuum
L. : étude de descendances homozygotes issues d’androgenése
[J7]. Agronomie,1985,5:93-100

[5] Thies ] A, Fery R L. Modified expression of the N gene for
southern root—knot nematode resistance in pepper at high soil
temperatures [ J |. Journal of the American Society of

Horticultural Science,1998,123:1012-1015

[6] Wang L H,Gu X H,Hua M Y,et al. A SCAR marker linked to
the N gene for resistance to root-knot nematodes[ ] ]. Scientia
Horticulturae,2009,122.:318—322

[7] Djian-Caporalino C, Fazari A, Arguel M, et al. Root-knot
nematode (Meloidogyne spp. ) Me resistance genes in pepper
(Capsicum annuum 1.) are clustered on the P9 chromosome
[J]. Theoretical and Applied Genetics,2007,114(3) :473-486

[8] Minamiyama Y, Tsuro M, Hirai M. An SSR-based linkage map
of Capsicum annuum[]]. Mol Breeding,2006,18:157-169

[9] Lee] M, Nahm S H, Kim Y M, et al. Characterization and
molecular genetic mapping of microsatellite loci in pepper[]].
Theor Appl Genet,2004,108:619-627

[10] Yi G.,Lee ] M, Lee S,et al. Exploitation of pepper EST-SSRs
and an SSR-based linkage map[]J]. Theor Appl Genet, 2006,
114:113-130

[11] Lee H R, Bae 1 H, Park S W, et al. Construction of an
integrated pepper map using RFLP, SSR, CAPS, AFLP,
WRKY,rRAMP, and BAC end sequences[ ] ]. Mol Cells, 2008,
27:21-37

[12] Thies J A, Ariss J J. Comparison between the N and Me3 genes
conferring resistance to the root-knot nematode (Meloidogyne
incognita ) in genetically different pepper lines (Capsicum
annuum)[]]. European Journal of Plant Pathology.2009,125:;
545-550

(18] &Lz, o Fhric il B S e TR feh no L BERELT ). 1R 9
F47,2008(6):107-109

(147 HOHE SR 3577, b i il Bl 8 16 /K R e b A g i S [T, 3
1£,1997,19(2) :40-44

7'%43‘—‘?573%? i,"&‘iﬁg



