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Abstract: Late blight caused by Phytophthora infestans is the most destructive disease for potato. The R10 gene for resisting potato
late blight has a broad resistance spectrum and is widely used in breeding programs. R10, like R3a cloned, is a member of major late
blight resistance complex and locates on the short arm of chromosome 11. A segregating population of 195 genotypes is inoculated and
analyzed. A single dominant gene is identified in the R10 differential where the P. infestans isolate 89148-9 is avirulent. Six markers
linked to R10 are developed using a combined strategy of comparative genomics and bulked segregant analysis. R10 resides between
the two PCR markers 1001T and C2_At5g59960 that define a genetic interval of 2.6 ¢M, telomeric to the cloned R3a gene. The
genetic map obtained may be used for molecular isolation of the R10 gene via positional cloning and comparative genomics.
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Table 1 PCR markers used in this paper

(5'-3")
CCAGGCATGCTCAATTTGGAGT
TTCCCTGTTTGGACTACTTGTGGA
GP250 ACCAGTAGGACCACCACCAACAAT
GATCGTGACGGCTCTACTCTTTTATGA

1001T GAGCTTTCTCAGCACGCTTT

TGCTGATGCTGTCCTTGAAC
TCCGATACTCATCAGCTCTTGTTC
ACGCCTTGTGTTTGTTTGGATGTC

cLETSE4

C2_At5g59960

Tm/°C /bp
55 310 Hhal
60-52 (Touchdown) 410 Vspl
57 300 Msel
57 750 Tsp5091




J‘CMK

— %
| eview
(Articles)
2007 25 17 ( 239 )
112 EcoRI/Msel , RI0 ( 5A),
R EATCMCAC-269.9 EATCMCCC- 4 PCR ,2 AFLP . RI0
212 AFLP o 1001T  C2_At5g59960 , 195
2 RI1I0  1001T ,
3 RI10  C2_At5g59960 o
RI10 N 1001T
1.0 ¢M (centi Morgan), \
C2_At5g59960 1.6 cM,
25 R10 R3 12
RI10 ,cLET5E4 -EATCMCAC_269.9 -
GP250 R3 051
5),R3a  GP250 ,R10  GP250 ,
RI0 R3a S 11
R10 11 12
cLET5E4  C2_At5g59960 ,
, o , cLET5E4
3 BSA R10 ———cLET5E4 (Hhal), C2_At5g59960 ,
C2_At5g59960 (Tsp5091),GP250 (Vspl) 1001T (Msel) RI10 )
Fig. 3 cLETSE4 (Hhal), C2_At5g59960 (Tsp509]), GP250
(Vspl) and 1001T (Msel) markers of R10 developed by BSA 3
L [ mysuay o e peng i 3.1
2.3 R10
R10, , o
RI10 o ,
11 R
, cLETSE4- C2_At5g59960 ,
RI10 , RI0 m, , R
o 195 MaR10xKat )
, 4, cLET5E4 ~ R3a 2 88%DNA
C2_At5g59960 14 o 83% , R3a
2.4 R10 (P. infestans ) ,I2 (Fusarium
195 RI0 cLET5E4 ~ oxysporurm { sp lycopersici)", Rpi-blb2
C2_At5g59960 14 Mi-1 89.7%DNA
RE  SB MaR10=Kat J5{¢

cLET5E4

220 bp

4 cLET5E4 (Hhal) C2_At59g59960( Tsp509/) R10
MaR 10xKat , cLET5E4 220 bp C2_At5g59960 400 bp
, )
Fig. 4 Screening for recombination events near the R70 locus in the MaR10xKat progenies with two flanking markers,
cLET5E4 (Hhal) and C2_At5g59960 (Tsp509I)
Notes: The sizes of the diagnostic bands are indicated on the left. The presence of the 220 bp of ¢cLETSE4 is associated with presence of
the 400 bp band of 960 in all progeny, except in the recombinants. The right lane (*) shows two recombinant patterns
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Fig. 5 Genetic map of R70 and the synteny among R70 locus, R3 locus and /2 locus
Notes: Mapped markers or genes are connected by black lines and the inclining line showed the synteny between genetic map of R10 and R3.

The dotted line indicated the putative relation between SLSE and R3a, I2 and ST1.1, respectively. Genetic map of R3 and /2 were according to Huang et al.(2004)
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