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Developng of RGA-CAPSM arkers for Resistant Gene R10 to Potato L ate
Blight

WANG Jia-jia'?, XU Jian-fef, L1Ying, WANG Feng-yi', and HUANG San-wen’’
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Abstract: R10 gene conferring resistance o potato (Solanum tuberoaum L. ) late blight isone of haplo-
types inmajor late blight (MLB) resistance complex Based on sequence analysis for resistant genes known in
this complex, it's indicated that these haplotypes have conserved damains and belong o R3a gene family. <o
tvelve primer combinationswere designed based on the conserved sequencesof R3a gene and its hamologs de-
rived from MLB and were used o identify resistance gene analogs (RGA) closely linked to the R10 gene The
oconserved primers combinationswere screened by a population of the R10 differential (M aR10) and the sus
ceptible potaio (Solanum tuberosum L. ) cultivar Katahdin The PCR products then were digested with tvelve
restriction enzymes and were assesed for polymomphisn by bulk segregant analysis The RGA -CA PS marker
RGA -600 and RGA-1000 linked 0. 25 &M o the R10 gene, were developed and made base for the cloning of
R10 gene
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(coiled-coil domain, CC)
(Dangl & Jones, 2001)

S denissun 11 (R1 RI11) 8 (RS,
R5 R11) , MLB (major
late blight resistance camplex) (Huang, 2005) b ,
11 , , R3 R5 Ri11 MLB (heplotypes) ,
(alleles) MLB 10
(bacterial artificial chromosime, BAC) MLB ,
R3a
, R10 R3a
(resistance gene analogs, RGA s) , , RGA -CAPS
RGA-600 RCGA-1000 R10 , R10
1
1.1
MaR10 Katahdin
[ MaR10 R10, Rio o ho o
(Muller & Black, 1952; Malcom®n & B lack, 1966; Malcoimon, 1969) , Katahdin
) lo fo o fo s Kat ( , 2007)
MaR10 Kat 410 MS , 25 ,16h( ) /8h( )
’ ’ 400 ’
89148-9 (0 ) W ageningen Francine Govers
1.2 DNA
, CTAB  (Jones & L
W alker, 1963) Retsch Table1l Sequence of conserved primers
(RETSCH NC, Haan, Gemany) 96 QOSTIAR
(CORN NG NC, New York) DNA  Name  Primer ssquence(5' - 3) /bp Conseved
Length  regions
DNA TE -20 R3a-lF ATGGAGATTGGCTIAGCAGTTGG 23 cC
1.3 R3a2F TTAGCAGTTGGTGGTGCATTTCT 23 cc
R3a R3a3F GTTGGTGGTGCATTTCTCTCTICAG 25 cC
. R3a-4F ATGTTCTCTTTGATAGGCTTGCTCC 25 cC
, Primer5. 0
R3a-IR  GCTTCCCTTCTATCAACCACATTTT 25 NBS
4 R3a2R CAGCTTCCCTTCTATCAACCACATT 25 NBS
3 ( 1) R3a3R AAGGRAGTTGICCTAGTGCTGGC 23 NBS
= T R:
Note F: Foward primer, R: Reverse primer
12
1.4

20
20 DNA DNA
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( , 2007) ,
1.5 PCR
PCR : 20pL 10 ng- U L 'DNA 1.54L, 5pmol- uL* primer
1.0 L, 5pmol- pL™* primer 1.OM L, 2mmol- L "dNTPs2.0d L, 10 x PCR buffer 2.0u L, Tagq
DNA (2.5U-uL ") 0.4UL, ddH,O0 12.1uL TagDNA Tiangen
095 ,5minp 4 , 0 s , Imin; 72 , 2min, 35 ;12 7 min
1.6
EcoR HpyCH, Hif Hha Hind Dra Sau96
HpyCH, Xho Ava Hpyl88 Hinc , NEB
15p L PCR 6.0u L, 10 xbuffer 1.5u L, 1U, ddH,0
2 3h loading buffer , 2% 5V:
an’’ 1h, , Bio-RAD
1.7
, 16 7 14d,
, 4 3 6h,
(V leeshouvers et al , 1999) 5 x 10°
gores mL"*, 1, 100 L , ,
, 16 6h () /8h () 6d
van derLee  (2001) :
, 1 5
1.8
JoirM g3. 0
2
2.1
12 MaR10 Kat , 2 400 hp
3 (R3a-2F + R3a-1R, R3a-3F +R3a-3R, R3a-4F +R3a-3R) MaR10
Kat DNA , R3a-3F + R3a-3R ( . 63
) 2 400 bp , 1400 bp 600 bp ,
, R3a (R®A) (1), RGA-CAPS
2.2 RGA-CAPS
R3a-3F + R3a-3R, MaR10 Kat DNA PCR ,
, Caps : HpyCH, ,
(M aR10) 600 bp , (Kat)
;. Ava , (MaR10) 1 000 bp ,

(Kat) ,
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888
CAPS , RGA-600 RGA-1000 ( 2)
MaR10 Kat RB SB
MaR10 Kat RB SB .
RGA-600( HpyCH,1V)
600 bp
2 400 bp
1 400 bp
RGA-1000(Ava D)
1 000 bp
600 bp
1 (R3a-3F +R3a-3R) PCR 2 RGA-600 (HpyCH,; ) RGA-1000 (Ava )
MaR10: ;. Kat . RB: ;. B MaR10: ; Kat ;. RB: ;B

Fig 1 ThePCR of primer (R3a-3F +R3a-3R)
MaR10: Resistant plant; Kat Susceptible plant,
RB: Resistant bulk; B: Susceptible bulk

2.3 RGA-CAPS

Fig 2 RGA-600 (HpyCH,

) and RGA-1000 (Ava )

d_ET5E4
) and RGA-1000 (Ava ) n therecanbinantsof F; plants

MaR10: Resistant plant Kat Susceptible plant
RB: Resistant bulk; B: Susceptible bulk

R10
6.2M 1.6V
, dETS5E4 C2_A15¢59960
RGA-600 RGA-1000 ( 3),
, 12 ,

1011 12 13 14 15 16 17 18 19 20

MaR10 Kat F,

C2_A 5659960 20

RB: Resistant bulk; $B: Susceptible bulk; 1 - 20: The recombinants of M aR10 x Kat

betveen d.ET5E4 and C2_A 5059960,

R10
dET5E4 C2_At¢9960 ( , 2007),
MaR10 x Kat 400
20 , CAPS
20 8 ,
RBSB1 2 3 4 5 6 7 8 9
T E R R R
RGA-600( HpyCH,IV)
600 bp
L e o g
RGA-1000(AvaIl)
1 000 bp
3 RGA-600 (HpyCH; ) RGA-1000 (Ava )
RB: , B ;1 200 MaR10 x Kat
Fig 3 Screening of RGA-600 (HpyCH,
2.4
(2007) R10
HR , Kat
R10 89148-9 d_ET5E4
, HR 9
17) RGA-CAPS R10

24 © 1994-2008 China Academic Journal Electronic Publishing House. All rights reserved.

, 89148-9 MaR10
89148-9 HR
C2_A t5¢59960 20
1 , 20 1 (JF2006-

( 4
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MaR10
Kat
MaR10
Kat
4 20 89148-9
1 20 ; MaR10 (HR), Kat (9;
17 RGA-CAPS R10
Fig 4 Phenotype of differential resistance reaction to P. infestans isolates89148-9 on parents
and recanbinants of their progeny
1-20 The recanbinants MaR10 showved hypersensitive regponse (HR), and Kat is
usceptible as shavn by goorulating lesion (S); 17: Obvious resistance segregation to the islate was
shoved in the recombinants of RGA -CA PS markers and R10 gene
2.5
5 , RGA-600 RCGA-1000 R10 \
C!
0.25 av 0.00 cLETSE4
R10
, RGA-600  RGA-1000 201 —H- EATCMCAC-269.9
. RGA-1000 EATCMCCC-212
351 - RGA-600
3 3.76 1001T R10
5.01 -—U»('Z*AngS‘)‘X)()
) 5 RGA-600 RGA-1000 R10
RA.P ARP , SR CAPS Fig 5 Geneticmap of R10, RGA-600 and RGA-1000
, ( , 2006)
R3a MLB R3a ,
R3a R&, R10 , ,

2% © 1994-2008 China Academic Journal Electronic Publishing House. All rightsreserved.  http://www.cnki.net
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, RCGA-CAPS ,

' RGA R10 ,
R10 RGA-CAPS R10 ,

PCR , ,
R10 ; R10
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