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®R,E ®L.2E B

(L FBRA R W2 IR 75 266109;2. F B K% AMmPHEEEE, IR F & 266109;3. 7 BT EZRIEWAH S
BIAERERE, IR FHE 2661094 INARE SAEYEYTREMLRZE, LR T 266109

o E 49 i Fab At A AR A AR ST 5 Mt 5 e s A A R E A Ty-3/ Ty-3)
Fo 5 Bkt B A CGR B A 1y-3/ty-3)i# 47 PCR ¥ 3, Fl o st 25 e F e K B XL &A= 14
%A X —RAAFRATRD,FRAEE BREBF EAX MR RERTRIE, &R
%90 :42 PCR ¥ 3, umsh A %554 T 630 bp 09 K B, Besm 44443 3% 320 bp 89 K
BGIZARITR S B 5 Hm At B M A R 2 -kt , . 5 & 5w ot 9% 4 9% (TYLCV)
A ER Ty-3 R FE W E BT HFT;2 0 EFSRAXEZAP. AL HOHHEARAZ
Ty-3/Ty-3,H 7 A4 A B A Z Ty-3/ty-3,14 A # REFBAR Ty-3;14 & X —4K
AP A A AR A R Ty-3/Ty-3,5 oA A B A Z Ty-3/ty-3,5 oA R &R R AR
Ty-3; @RI £, 5 FLE 2L @M LREZ YA EIE 78 6%k b £ H F v et sm 3
oA AP, 7T A PCR 7 ik Heik 0§ b % ASLMEA A, 3 & B AR,

KR AR ALt i R ; SCAR; Ty -3 5 B 91 4552 5 H [A] 45 2

RESHS S 641. 2

ALt R R (TYLCV, i #R Ty ) & —Fh X
HIREE BB A BRI — PR SR E R E KRR
B XU & EFR K, AT A & B E R R, ™ E A
Bay=, 2007 FFILARE BF T E B R E LM R
Rl Je 7E LU ZR TR T O S R S A S R A
2009 4F LU 7R 4248 e At KO0 B Ak it iR E e ke R AR B
FEGE , % A, A A AGE 13 7 hm DB JREER
— Bt 20%~30% , T35 60 %% ~80% , T Hh B 7 B
RETRL LD P, et b & 1k i i76 3% B A
RARNEL .

A SR e At B A o P B P 48 E R A %
W B BAS #5 R kR , Horp PCR il 7 2 & 48y il
W, HRl.E &g TEHE Ty ZEEHH
SCAR #ric B CAPS #ric #F 47 P ok % %8 (9 77 s F1
BT A A e 0 B Ak il e Pt B AR AL T —Fh bR
W BN SRR,

FE— BN ERH 1989,k LA RRAAEH AL, B A
FEOAREENRE ST EMF,

FEEE: 2519667, F, BRTHARA L, HE.HFRF &
ARFREFTRE EWIE K, Email: wangfuabed@163. com.
BEEWB: L AL AA 2 AL T80 B (ZR2010CMO47) 5.4 &
BARRLF LB R KRATBRB; LALRAIELTHAAB
(621294) ;% & ¥ K. A % A 85 B (13-1-3-3-nsh) ,

Yr#E B H8:2013—09—13

MERFRIRAS A XEH{S:1001—0009(2013)23—0119—04

BMRGEEERHATFERNE Ty-3 btk RN R%
BT ARIC SR A PCR Rl 7 s d iR 20 B 2 i %
FE RSB #E AT T 3R, i i ] 5 AR KR
R IR AT IO UE , A R 3 At T 2 0 7 i At p
BUrEFE P rE . XX RB S Y B B AP TAEH HEw R
TR AR S Pove 2 Y  FE T A AT B NI R B Ty PuiEdt
B IR R Fh .

1 #MR5RH*®
L1 sk

BEXFANE AR B T B RO RAFE 24 B &
TR R AL, 3 49 1. EFERHART FBTrEATEL 10 43,
Ho i g Hummit 5 43905 PL~P5, 45 B A1 Kkt
54,45 A P6~P10; R APLME "N H L R MK} 25
By G5 1~25; RAGHEJeFp — AR 14 4y, S5
i N1~Ni14,

L2 Rk

L2.1 51t SEFAmEAM R Ty -3 fiks
BT FA Y SCAR Fric 5 |92 18 Ji % i1t (http. //
www. plantpath. wisc. edu/GeminivirusResistant Toma-
toes /Markers/ MAS-Protocols/P6-25-locus. pdf) . 5|4
FPE R - R B LR 1, BT B Yl R Ay
TREARAFE K.

1.2.2 PCR Y HFIEKRM H CTAB BLiREGH Ak
a5 DNA,FE g PCR MREAR . SO AR 3R« AR
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Table 1 The sequences of primers and the amplified

fragments length used in the identification

iR =Y
9.[ & Marker ¥l Amplified
Primer Sequence
style product/bp
Ty-3-F CAR 5'-GGTAGTGGAAATGATGCTGCTC -3’ R:630
Ty-3-R 5'-GCTCTGCCTATTGTCCCATATATAACC -3’ S:320

DNA 100 ng, dNTP (10 mmol/L)2 pxL,10 X PCR buffer
2 uL,B1#(10 U4 1 pL(5 pmol/pl), Tag DNA B4
(5 U/pl)0.5 pL, #h 38 ddH, O & 20 pl, RIVEF:
94°C A 5 min; 94°CAME: 30 s,57°CiR Kk 90 s,72°C 4E
f# 2 min,35 MEFF;72°CHEMH 7 min, 4 CIRFF. K PCR
PR =T 1. 526 B BB BB A F Ei TR
1.2.3 SCAR FRiCHI S UE B Pt LR A A A
HIS 1Y% 5 iR s &4k P1,P2,P3,P4.P5 & 5 /&%
fealiA kR P6.P7.P8. P9, P10 # 47 PCR ¥4, K15 5
Ty-3 HUmHE R B % E41 1 SCAR FRiC; FIFHZARIC 451
XoF B R T P R R
2 BR54WH
2.1 5 Ty-3 HHE% %8 SCAR Frit k15
FIFR ST 1Y% 5 B HUie st BERT 5 43 B b1k}
17 PCR 43, i & 1 mI A1, 5 3B At kL™ A 630 bp 72
AR B, 5 By P AR A 320 bp A Y R B
630 bp 1 320 bp 2 4~ 5 BEBEHF HUma b1 LR A4 RN
LX), 25 Ty-3 dimsEFEBIRARIC.

2000 bp

1 000 bp
750 bp
500 bp

250 bp
100 bp

Bl Ty-3 Ky gy
#:M.:2 000 bp DNA Ladder;1~10:P1~P10,

Fig.1 The products amplified by Ty-3 primer
Note:M:2 000 bp DNA Ladder;1~10:P1~P10.

2.2 FIFH SCAR bricxf R APt AR B 2 R AT P
FEPI A

i 2~3 B A1, 7E 25 4y b Rk A, FE AL Ty -3/
Ty-3 WA 44 Ty-3/ty-3 8 7 fy5ty-3/ty-3F 14
. HE2 A, BRRWIEHN T ,1.9.21,22,23.25
A RER 43 ARSI AN H (RS A7 FE 22 5, B AR
AL 80% . 9 A RTINS Ty-3 2K,
FH 6] 2 B389 Sl 0k » U B G S b R T RE S A Bk Ty-3
DISMOEE Ty FitEE. 25 &MV EFE 4 &
Baid Ty-3 JitkR A, v LR EEE T Ty BRE
PirEEA,
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2000bp:

1000
750 bp |
500 bp
250 bp
100 bp |

B2 Ty3 =y
#:M.:2 000 bp DNA Ladder;1~5:1~5,
Fig. 2 The products amplified by Ty-3 primer
Note:M:2 000 bp DNA Ladder;1~5:1~5.

11213

151617 18192021 22232425

B3 Ty-3 §iEey
¥ :M.:2 000 bp DNA Ladder;6~25:6~25,

Fig. 3 The products amplified by Ty-3 primer
Note:M:2 000 bp DNA Ladder;6~25:6~25.

R2 1~ EHTFRNIEHELEELERLEE

Table 2 Comparison of molecular detection and

field identification results of No. 1~25

HaFs A4TFRN BHEEE  ESRFES 4TRIN HEYEE
No. of Molecular Field No. of Molecular Field
sample detection  identification sample detection identification

1 R S 14 S S
2 R R 15 S S
3 R/S S 16 S S
4 S S 17 S S
5 S S 18 S S
6 S S 19 R/S R
7 S S 20 R/S R
8 S S 21 R/S S
9 S R 22 R/S S
10 S S 23 R/S S
11 R/S R 24 R R
12 S S 25 R S
13 S S

&:R:ﬁ’ﬁ;S:E@ﬁu ‘Flﬂo

Note: R: Resistance; S: Susceptibility. The same below.

2.3 FIH SCAR #ric AR E0HHE 1 3 Al 22 58 — 104 Bt
BRI P 2 R A

M 4 TR 7E 14 Bk Rk, SR AR Ty -3/
Ty-3H 243 Ty-3/ty3 A 7 43ty-3/ty-3 H 6 #fy. XH
PEATHUME I A S , 78 H AR KRG LR » 5 % H
R F BTG, 3 3 AT A, A N2,N8.N10 f
AT RN H R A E 2R, —HEROYA EA
78.6% . AMHTEIAT, NS NI10 1 B} 4 F R A& Ty-3 3
PN {EL FH i) R B34 b o 1 B X 2 B T RE S Bk Ty -3
PIAMNOEE Ty Prdk3E N, N3.N5 FRH&F 4id Ty-3
FE, Sz MR e MR B AT, AT AR B AR i
Ty BB EA,
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8§ 9 10 11 12 13 14

<— 630 bp
~— 320 bp

4 Ty-3 WY
% :M.2 000 bp DNA Ladder;1~14:N1~N14,

Fig. 4 The products amplified by Ty-3 primer
Note:M:2 000 bp DNA Ladder;1~14:N1~N14.

F3 NI~NU4SFHRUNSHBELEESEREE
Table 3 Comparison of molecular detection and field identification

results of N1~NI14

BaFE  4TRI EREXE  RERFS 4TRN FH [ 46 5
No. of Molecular Field No. of Molecular Field
sample detection  identification sample detection  identification

N1 S S N8 S R
N2 R/S S N9 R/S R
N3 R R N10 S R
N4 S N11 R/S R
N5 R R N12 R/S R
N6 R/S R N13 R R
N7 S S N14 R R
3 it

HAPL Ty PRI 8 5 22 BB Ty BT
R REEMHR T Z—" HEMEN S FRICEAR
TEF R RO YD » B AR R & SR B U
FEMRH . 5 Ty ZHEHED SCAR fric bt B
PEARIC , PO A4 RE 5 IR A1 B ™ A2 R IR 9 4 57 A B
DNA [i] (¥ 22 53 AT il f A B 3 7 0ok BR™ . F 3R
SRR RS A LS Ty-1 # Ty-3 iR K
FiA B AR E P, BUrEZED R R N2 AR
T Bl PR ) B RGBT 0 8 1 A DR M B
ZINTT LU E B AT A

IHTEEERR I Ze 5 — A0 S % A0 )i
B HY AL 78.6%. MR HR 25 Btk
F% 53 4 5 0 [ IR AT 1R L) & BE IS 8006, SR E
IS SRR LA SRR . WA AR A R DR P RE R
SCARtRiLS Ty-3 PURENEA —EREYERE. Ji
FUIEHRBE Ty-3 PUHERERE LA F & 6 SHE
KRB L2415 MTEEN. 2% Ty-335195
Ty-3 Ytk HEH BA —E R LRy . R, B3t i Ak
W B RN FF RGN T TEER
KER., FHMEZRT A LB By HERF
YA B B 2, X AT BE 5 R 6 K 7R AT PCR A 25 1 RE 4%

LGS

A Ty-3 51909 87 ¥ 437 = 630,320 bp,
AT A AR 51 P 18 74 274 =2 450,320 bp,
AWIFRFIH £ E PCR % 5E W, R Y HE 119 SCAR Jr
B KB i 630,450,320 bp 325, HBIARR
T PCR y BEF AR FBE R THERNGIELA
R FiE— SRR .

BEEE S @S T RS TR CEE Ty Him s
R E AR IFEED 6 it Ty mEMLR A3
F,OOPURRT AR T R AL T EE R AR, [F I
REFMRM T BRI L.
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HEA T BER S BB E

o M, &

(PYRI R 2 EMEE, 507 1L 2% BRI E A KRR, R E S A LR E, IR 400715)

3

]
i

B OE R 5 URBOE AT et A SMEAR, RR E R R AT R T AR BRI SR P
T e SRt R X AR — T RN R R MR A AR T R, R AV .BA,
IAA Fo AgNO, ¥ £.2¥ 4T et e 540, e A X AR R A :BA>AgNO, >1AA, 4 4
13z F & h MS+BA 6.0 mg/L+IAA 1. 0 mg/L+AgNO; 6.0 mg/L+ #4530 g/L+#% % 7 g/L,
A B A 82%; f etk 4k £ MS/MB+ BA 6.0 mg/L+IAA 0.5 mg/L+ GA,; (0,1,2,
3mg/L)+ E4E 30 g/ L+ 38 7 g/L 2R3k 4 AT 2P K 6h 3 ;GA, KA RFRT
YW R R, EREA.2.3 mg/DEFHATFHMRFH M REN T LB TRIFZK
FsMB Fo MS K ah3z kst P K F R Ao K E R E 0,12 MB A a3z R AR A THRA
F % 4Eeg K F ., MB+BA 6.0 mg/L+IAA 0.5 mg/L+GA, 2 mg/L+ &4 30 g/L+ 55
7 g/LRiE RFFMKF A KFEL 6%, KFOHKFED AT R B LMK,

SCERR) PR AR I 5 FEIRAA A 2R 5 IEAC 525

hESES.S641.3  SCEFFRIGAD:A  XE4HES:1001—0009(2013)23—0122—05

BEML (Capsicum annuum L.) JB A} (Solanaceae) 3 HURLE S4AE R, EFRMER , L HBHHENE
WUR (Capsicur) ¥4, IR F R EIF R, T2 BAREOZGHAME. FAE S E A FhE T fRUE 5 R1E
TR AR X, R—FEENTCREY. B PR 2 AEEEMNHEEMAFEX.

B 7= B BTS2 AR a8 R U AR U
E—EEB N R85, B ALHEE AT AAKRES. EH, UUKREG T8, BRI K, B

Ermail:317067358@qq. com. AL SRS , X AR AT B A B ad oy Ve A i 14
rfs HH#A:2013—09—06

SCAR Marker and Application of Resistant Gene Ty-3 of Tomato Yellowing Leaf Virus

DONG Pan-pan' ,ZHAO Mei-ai**** ,GUAN Cong? , WANG Fu',WANG Hui'
(1. College of Horticulture, Qingdao Agricultural University, Qingdao, Shandong 266109; 2. College of Life Sciences, Qingdao Agricultural
University, Qingdao,Shandong 266109; 3. Qingdao Key Lab of Germplasm Innovation and Application of Major Crops, Qingdao, Shandong
26610934, Key Lab of Plant Biotechnology in Universities of Shandong,Qingdao,Shandong 266109)

Abstract; Taking 49 tomatos as materials,5 resistant homozygous lines (Ty-3/Ty-3)and 5 homozygous susceptible lines
(ty-3/ty-3) were amplified by specific primers. 25 generations self-lines and 14 F, hybrids were amplified using this
marker,at the same time these lines were well validated in the field by nature infection. The results showed that the
resistant homozygous lines produced about 630 bp PCR fragment, the susceptible genotypes could produce fragment about
320 bp. This marker could distinguish resistant and susceptible lines,and it was a co-dominant marker tightly linked to
Ty-3 gene. Among 25 generations self-lines,the genotype of 4 generations self-lines were Ty-3/Ty-3,7 were Ty-3/ty-3
and 14 were ty-3/ty-3. 14 F, hybrids were amplified by Ty-3 primer,the genotype of 4 F, hybrids were Ty-3/Ty-3, 5
were Ty-3/ty-3 and 5 F; hybrids didn’t contain Ty-3 gene. These lines were well validated in the field by nature infection
and the disease incidence was 78. 6% coincident with the result of PCR method. In the TYLCV resistance breeding, PCR
was a rapid screening method to improve breeding efficiency.

Key words;: TYLCV;SCAR; Ty-3;seedling identification;field identification
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