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Expression the Potato L ate Blight Resistant Gene R3a, R1 and RB n Tanato

JA Zhi-gi, QU I Yan-hong, LI Ying, YANG Yu-hong, HUANG Sanwen” , and DU Yong-chen
(Institute of Vegetables and Flovers Chinese Acadeny of Agricultural Sciences Beijing 100081, China)

Abstract: Late blight, caused by the oamycete Phytophthora infestans (Mont ) deBary, isa devasta
ting disease of the twvo Solanaceous crops, tomato and potato, and caused serious econamic loss Potato late
blight resistant genesR3a, R1 and RB were cloned recently In order to detemine whether these resistance
genes have function in tomato plants R3a, R1 and RB were tranderred sparately into tomato plants by
Agrobacteriun-mediated trandomation method The trandomants shoved hypersensitive repone (HR) 1o
89148-9, the potato late blight ilate race 0 Tranggenic tomai plantswere al® inoculated with 5 tomato late
blight ilates, and the results demonstrated that R3a and R1 showed resistance to me tomato late blight io-
lates, while RB showed resistance o all 5 i®lates These reaults suggested that it be possible o use potato late
blight resistance genesRB o protect tomato from late blight

Key words fomato; potab; trandomation; late blight R3a; R1; RB

[ Phytophthora infestans (Mont ) de Bary ]
, (Fry & Goodwin, 1997; Kamoun & Snart, 2005) ,

Solanum denissim 11 R (R1-R11) , 5 : Rl RB R3a
: 2009 - 04 - OL; : 2009 - 06 - 22
(30671319) ; (2007D FB30080)

* Author for correppondence (E-mail:  huangsanwen@mac. can)



1154 36

Rpi-blb2  Rpi-blb3 (Ballvoraetal , 2002; Songetal , 2003; Huang etal , 2005; van derVos
£n et al , 2005, Lokosou et al , 2007, , 2009), R1 R3a
S denissum, RB Rpi-blb2  Rpi-blb3 S bulbocastanum ,

, RB  Rpi-blb2  Rpi-blb3 )

, 4 Phl Ph2 Ph3 Ph4
QML (Chunwongse et al , 1998; Moreau et al , 1998; Brouwer et al , 2004; Kole et al ,
2006) , ,

(Oyarzun et al , 1998; Lebreon etal , 1999) ,

Rpi-blb2 , (van der
Vosen et al , 2005), ,
3 R1 RB R3a ,
1
1.1
2006—2008
: R3a pB NFLUS, R1
pCLD 04541 RB pCLD 04541, Ad.0
* Moneymaker’
: 89148-9 ( 0) W ageningen University  Francine
Govers , FJO1-5-1 (T1,
2,3) FJ00-2-1(T1,2,4) BJ3-3(T1,2) BJ1-2 (T1) 0Q-6-1(T1,4) 5
T€9 ( ) TL3 (Ph1) WVar00 (Ph2) LA1033 (Ph3) L3708 (Ph4)
( , 2004) . 6Z B HB D X XX R OGQ WH
1.2
1.2.1
1/2MS MS 2.2g L, 30g LY, 8g- L, pH5.8
MO: MS 4.4¢9 L, 30g LY, 8g L ", pH5.8

M1 MO+ZT2mg L ' +Kan50mg- L " +Timentin 200mg- L *;
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1

M2 MO+ZT1mg L ' +Kan50mg- L ' +Tmentin 200mg- L *;
M3: MO+ BA 0.5mg- L' +Kan30mg- L ' + Timentin 100 mg- L *

, 60

1.2.2 LB

Trypon 10 g- LY, Yeastextract5g- L', NaCl10g- L', pH 7.0; LB
15¢
1.2.3

MS Zeatin Signa , Timentin Duchefa , Amreso,
Taqg DNA ,
1.3
1.3.1

- 80 R3a RB R1 (50mg- L' Rif, 50mg- L * Kan)
LB 48 h, LB (28 , 250 r- min'")
36h, OD 0.6 0.8
10 mL 6000 r- min* 10 min, MS ,
2000 mol- L',
1.3.2
Sun (2006) 75% 30 s 20%
10 min, 3 5 , 1/2\ s 7 8d ,
3 4 MO 2d 10 min MO ,
2d M1 , 10d 1,
M2 , 2an M3 ;
1.3.3 PCR
CTAB DNA R3a R1 RB
1
R3a PCR : 94 5min; 94 30s 65 45s, 72  1min, 30 ;

72 10 min R1 PCR 94 5minp 94 30s 61 45s, 72 90 s
30 ;12 10 min RB 94 5min; 94 30s 5 30s, 72 30
s 30 ; 72 10 min

1.0%
1 PCR
Tablel Specific PCR primers
/bp

Gene Sequence of Pecific primers L ength of products Reference
R3a  F 5'-ATCGTTGICATGCTATGAGATTGTT-3' 982 Huang et al , 2005

R: 5'-CTTCAA GGTA GTGGGCA GTATGCTT-3'
R1 F. 5'-CACTCGTGACATATCCTCACTA -3’ 1 400 Ballvoraetal , 2001

R: 5'-CAACCCTGGCA TGCCACG-3'
RB F: 5'-CACGAGTGCCCTTTTCTGAC-3' 213 Colion et al , 2006

R: 5'-ACAATTGAATTTTTAGACTT-3'
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1.3.4
, 16 2
, 4 3h
1.3.5
(ElFKharbotly et al. , 1994) ,
: : 5x10' - mL"",
5 , 200 L
: 0% 16h d', 16
d
2
2.1
, R3a
) R1 15 RB 17 R3a R1 RB ,
DNA PCR , R3a (982 bp) 6
( 1, A), R1 (1 400 bp) 5 ( 1, B),
RB (213 bp) 6 ( 1, O,
M CK P 1 2 3 4 6 9
A
M CK P 1 3 4 20 22
1 R3a R1 RB PCR
A: R3a 123 46 9 ; B: R1 1 3 4 20 22
C: RB 1 23 45 6
P ; CK:
M:
Fig 1 PCR amplified R3a, R1, RB genes in transgenic plants
A: R3a amplified in tranggenic plants 1, 2, 3, 4, 6 and 9;
B: R1 amplified in tranggenic plants 1, 3, 4, 20 and 22;
C: RB amplified in tranggenic plants 1, 2, 3, 4, 5 and 6;
P: Positive control; CK: Non-tranggenic plant,
M: DNA marker.
4

© 1994-2009 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



8 : R3a R1 RB 1157
2.2
, 89148-9,
0, ( 2), R3a 5
, 1 ; R1 3 , 2 . RB 5
, 1 ( 2
2 89148-9

Table2 Regons of trangenic tanato plantsafter inoculation of the potato late blight isolate 89148-9

Code of Reult of Code of Reault of Code of Reault of
Gene . ) . Gene . ) . Gene . ; .
tranggenic plants  innoculation tranggenic plants  innoculation tranggenic plants  innoculation
R3a 1 R R1 1 S RB 1 R
2 3 R 2 S
3 R 4 R 3 R
4 R 20 S 4 R
6 S 22 R 5 R
9 R 6 R
R ;S
Note R stands for resistant, S stands for susceptible
2
Af iliControl MM-R3a MM-R/ MM-RB
2 89148-9
; MM-R3a: R3a
MM-R1: R1 ;
MM-RB: RB
Fig 2 Detached leaf noculation of trangyenic plants with potato late blight isolate 89148-9
Control: Non-tranggenic plant MM -R3a: R3a tranggenic plant
MM-R1: R1 tranggenic plant;
MM-RB: RB tranggenic plant
2.3
R3a R1 RB FJ01-5-1 FRJ00-2-1
BJ-3-3 BJ1-2 QQ-6-1, 3 3
FJ01-5-1 FRJ00-2-1 (GQ-6-1 R1, FJ01-5-
1 R00-2-1 BJ-3-3 BJ-1-2 R3a, R1 T1 T1,2 , RB

;,

© 1994-2009 China Academic Journal Electronic Publishing House. All rights reserved.
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5
) T1,2,3
Ph4, RB
FJ01-5-1 FJ00-2-1
|
MM-R3a
B 3 ' .
4 . l
AR
Control

3 R3a R1

MM -R3a: R3a
MM-R1: R1
MM-RB: RB

BJ-3-3

T1, 2,4

BJ-3-3

RB

Q61
BJ1-2

5

Phl Ph2 Ph3

Fig 3 Trangenic tanatoesof R3a, R1 and RB hnoculated with toam to late blight islates

Control: Non-transggenic plant shoved susceptible o 5 iolates
MM -R3a: R3a tranggenic plants shaving HR to OQ-6-1,
but susceptible o other ivlates
MM-R1: R1 tranggenic plants showing HR t BJ-3-3 and BJ-1-2,
but susceptible o other ivlates
MM-RB: RB tranggenic plants shoving HR © 5 ilates

,

© 1994-2009 China Academic Journal Electronic Publishing House. All rights reserved.
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3 R3a R1 RB

Table3 Trangenic tanatoesof R3a R1 and RB inoculated with toam to late blight isolates

Iplate

Tranggenic line FJO15-1(T1,2,3) FJ002-1(T1,2,4) BJ3-3T(1,2) BJ-1-2T1 0Q-6-1T(1,4)
R3a-2 S S S S R
R3a-4 S S S S R
R3a-9 S S S S R
R1-3 S S R R S
R1-22 S S R R S
RB-5 R R R R R

Control S S S S S

R . S

Note R stands for resistant, S stands for susceptible

3
, N , ™V (W hitham et al. , 1996) :
Pto (Thimony et al , 1995), Rpi-blb2
(van derVossn et al , 2005) , ¢
R3a R1 RB ‘ Moneymaker’
, 0
, R1 R3a
, RB 5 ,
, RB (Song etal , 2003) RB
T1,2,3 T1,2,4 , RB
) RB
) ) RB
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