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Pyramiding Disease Resistance Genes by Molecular Marker -
Assisted Selection in Tomato

ZHU Ming-tao' SUN Ya-lin' ZHENG Sha' ZHANG Xiao-li' WANG Tao-tao' YE Zhi-biao®
and LI Han-xia""

!College of Horticulture & Forestry Sciences  Huazhong Agricultural University Wuhan 430070 China *National Key
Laboratory of Crop Genetic Improvement Wuhan 430070 China

Abstract The elite lines of L11 L19 L46 and L51 containing Tm-2* 1-2 Mi-1 and Cf-9 resistant
genes were obtained in tomato with the aid of the molecular marker assisted selection. Seedling
inoculation of these inbred lines confirmed higher disease resistant levels. The results of field trials also
showed that the four selected disease resistance lines have better agricultural characteristics and may be
used for tomato disease resistance breeding program in the future.

Key words tomato marker-assisted selection disease resistance pyramiding breeding

Solanum lycopersicum ™V
Fusarium oxysporum Meloidogyne spp. Cladosporium fulvum
DNA

12 ™V Tm1l Tm2 Tm2® Ohmori
etal. 1995 Motoyoshietal. 1996 Sobiretal. 2000 -1 1-2 1-3 Sarfatti et
al. 1991 Mi-3 Mi-5 Mi-9 Klein-Lankhorstetal. 1991 Xuetal. 2001

2010—- 05— 25 2010- 08— 02
‘863 2007AA10Z178 2006BAD0O1A7
nylyzx7-007 Nycytx-35-gw02

Author for correspondence E-mail hxli@mail.hzau.edu.cn



9 1417

Cf-2 Cf-4 Cf-5 Cf-9 Jonesetal. 1994 Thomas etal. 1995
Tm2* -2 Mi-1 Cf-9
SNP AS-PCR PCR
2008

Tm2* -2 Mi-1 Cf-9
Tm2* 1-2 Mi-1 cf-9 4

11

Longkeeper F, Tm2* 1-2  Mi-1
‘ 15 Cf-9 AS53

1.2 DNA

DNA CTAB Roger & Bendich 1988 Tm2% 1-2 Mi-1 Cf-9
1 PCR 2008 20 uL
ddH,0 15.9 uL 10 x PCR Buffer 2.0 uL. dNTPs 0.5 uL. Primerl 0.5 pLL Primer2 0.5 uL. Taq DNA
0.1 uL DNA 0.5 u. PCR 94 5 min 94 1min 58 1 min
72 80s 32 72 8 min PCR 1.2%
GDS2 7600 UVP

1

Tablel Primer sequences of 4 diseaseresistance genesused for marker-assisted selection

Gene Primer sequence

Tm2* Al 5-GCCTCATTCAACTTCCTTCTGG-3'
A2 5-GCCAGTATATAACGGTCTAAAC-3'
Bl 5-CCATCTCTCAAGGAACTGCGTC-3'
B2 5-GTAGTGGTGTGAGCAATGGGCA-3'

Mi-1 Cl 5-TTCTCTAGCTAAACTTCAGCC-3'
C2 S-TTTTCGTTTTTCCATGATTCTAC-3'

Cf-9 D1 5-GTTCTTATCCTTTAACACCCA-3'
D2 5-TCCCTCCAAATTATTACTTCC-3'

13
2005 Longkeeper F, Tm2% 1-2
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-2 500 bp -2 700 bp
2 PCR 15 T 8 -2 7
Mi-1 556bp 1353 bp Mi-1
1287 bp 3 PCR 13 F 8 Mi-1
5
Cf-9 514 bp Cf-9 4
4 F 9 Cf-9 5

S04 b

1 PCR Fs Tm-22
M Marker P, P, 1 245 6 8 10 13 Tm22
37 9 11 12 Tm-22
Fig.1 PCR detection of Tm-2%of the F3 generations of tomato
M Marker P; Positive control P, Negativecontrol 1 2 4 5 6 8 10and 13 Plants containing Tm-2% gene
3 7 9 1land12 Plants without Tm-2% gene.

M) bp

2 PCR F3 1-2

M Marker P, P, 2 3 7 10 11 13 14 15 1-2
1 45 6 8 9 12 1-2
Fig. 2 PCR detection of I-2 of the F3 generations
M Marker P; Positive control P, Negativecontrol 2 3 7 10 11 13 14and 15 Plants containing I-2 gene
1 4 5 6 8 9and12 Plants without I-2 gene.

1HHI b

S b

3 PCR F3 Mi-1
M Marker P P, 1 25 6 8 10 11 13 Mi-1
347 9 12 Mi-1
Fig. 3 PCR detection of Mi-1 of the F3 generations
M Marker P; Positive control P, Negativecontrol 1 2 5 6 8 10 1l1and13 Plants containing Mi-1 gene
3 4 7 9and12 Plants without Mi-1 gene.
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A1 b
4 PCR F3 Cf-9
M Marker P, P, 1 25 6 8 10 11 13 14 Cf-9
34 7 9 12 Cf-9
Fig.4 PCR detection of Cf-9 of the F5 generations
M Marker P, Positive control P, Negativecontrol 1 2 5 6 8 10 11 13and 14 Plants containing Cf-9 gene
3 4 7 9and12 Plants without Cf-9 gene.
2.2 4
L1l Fg 202 5 4 5
5 4
Fs~F, 3
4 L11 L19 L46 LS51
i | F ¥ 1 ] ] 1 1

Tm-2a

2

li- T

[

5 4 Fe PCR
M Marker P, P, 1 2 3 45 4
Fig.5 PCR detection of four pairsof gene marker for Fgindividuals
M Marker P; Positive control P, Negative control
1 2 3 4and5 Plants containing four genes.
2.3 4
2009 Tm2* 1-2 Mi-1 Cf-9 F;
2 ™V ‘ 15
52.36 L19 1.32 3

11.71 ‘ 15’ 4
22.87 4

L19 L46 L51 ‘ 15’ L11
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Table2 Identification of four inbred linesand parentsfor their disease resistancesthrough inoculation at tomato seedling stage

Line ™V F. oxysporum M. incognita C. fulvum
L11 R 11.71 R 12.19 R 1430 R 5.36
L19 HR 1.32 R 17.01 R 542 HR 1.70
L46 R 8.60 R 13.66 R 15.56 HR 2.70
L51 R 9.96 R 22.87 R 10.77 HR 1.42
15 Jiafen 15 S 5236 S 61.68 S 5632 HR 2.12
HR R S

Note HR Highresistance R Resistance S Susceptible Disease index are in brackets.

24 4
™T™2% 1-2 Mi-1 Cf-9 4 F;
SAS 3
15 L11 f 15 1.88 kg 15
4 L11 f 15’
3 ' 15
Table3 Comparison of agronomic traits between resistant linesand* Jiafen 15'
/g 1% kg

Inbred lines Single fruit mass Fruit setting rate Yield per plant

L11 199.22 ab 54.30a 1.85A

L19 190.36 ab 53.58a 1.78 AB

L46 186.25b 52.66 ab 1.68 AB

L51 184.38 b 50.28 ab 1.65 AB

15 Jiafenl5 213.62 a 54.12 a 1.89A
3
1 6
Tm2* -2 Mi-1 Cf-9 4 L1l L19 L46 LS5I1
PCR SSR RAPD
1999
2007

Tm2* 1-2 Mi-1 Cf-9
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