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205-2" 7 LA3667” X ‘HiZ= 106" ) Fy 4R, & Swd
ey HEIN ;<2067 <2077 42087 Sy KT A b A M EE AR
BEsT O A EF ARG & A Ty-3a AR “5F 8
M7 (SE1E 1% (Syngenta) 22 BD #) F, AUHER, LS 0

301793027 s AEHIX 2 AR R f &Ry g
106" (P EIRBHBE B SEAL A PTR IO NS 401, b1k
PIFERIRL Ky = K/NER 1, Ty -3a/ Ty-3a KL
PEAEG RN AL BBY 1Yt 630 bp BT Ty-3a/ty-3a
FPitEZ A B AL Gy th 630 bp 1 320 bp K&
W sty-3a/ty-3a NPUIEGRAE R AL, REY I H 320 bp
Ik Sw-5/Sw-5 BBY 1 ) 574 bp W 4T
Swr5/swb5 Rtk G E AL GEYH L 574 bp A
464 bp AL 574 bp 1 510 bp ML ssw-5/sw-
5 R R AL, BBY 3G HY 464 bp B} 510 bp A&
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Table 1 Materials used in the study

P . Ty-3a Sw-5

o, Material E-Jespi] i) FEH A =Y

Genotype Product length/bp Genotype Product length/bp
1 ‘LA36677 ty-3a /ty-3a 320 Swr5/Surs 574
2 £301” Ty-3a/Ty-3a 630 sw5/ sw5 464
3 €302’ Ty-3a/ty-3a 630/320 sw5/sw5 464
4 ¢205-17¢205-27 ty-3a/ty-3a 320 Swrb/ sarb 574/464
5 €206 Ty-3a/ Ty-3a 630 swrb /sw-5 464
6 €207 Ty-3a/ty-3a 630/320 swrb [ swr5 464
7 €208’ Tyv-3a/ty-3a 630/320 S5/ swb 574/464
8 4017 ty-3a/ty-3a 320 sw5 /[ sw5 464
L2 KBk 30 5,72 °C 1.5 min, 35 PE3;72 ‘CHLA#H 10 min,

1.2.1 DNA#RE R mselE s T,
B =0 — I BOR AR AR A nT H 45 BB T S
) CTAB ¥:32EUE DNA,

L2.2 BMEITS5& 2% DIANESE &5 %
HE5H Sw-5-2 R/F ¥l Sw-5 FEKN ;5% 140
WITEI5 4 SCARSF/R,HFY 1 Ty-3a A FHric
FB. SIHEEERLE 2,59 mRESEDA

GG
*2 PCR FTHSI¥IER
Table 2 Informatioin of primers for PCR
EiS el KA
Natme Sequence(5'-3") Length/bp
Sw-5-2R AATTAGGTTCTTGAAGCCCATCT 574 (H1)
Sw-5-2F TTCOGCATCAGCCAATAGTGT 464/51008%)
SCARS3F GGTAGTGGAAATGATGCTGCTC 630(HL)
SCAR3R GCTCTGCCTATTGTCCCATATATAACC 3200

1.2.3 B PCRYM PCR AN 25 WL, e
& 10X RN B il (f Mg ) 2.5 pL, dNTP IR

(2.5 mmol « L™) 0.5 L, R340 pmol « L)
2.5 uL, FHET 4 (10 pmol » L2, 5 L, #i4z DNA
(50 ng * uL. 1.0 pL, DNA BAHEG U - ul )
0.5 pl, A FKANE . FAFY HEHR Sws ZEREW
PCR M #2)%:94 “CAF ¥ 2 min; 94 °C 30 5,50 °C
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HFYHER Ty-3a FF K PCR W FEFF .94 CAE
# 2 min; 94 °C 30 5,55 “C 30 5,72 °C 1.5 min,35 4~
PE3F ;72 “CHEAH 10 min, PCR 7=4) 235 JENEEE I B
Pk 30 min J&7 , | ] Bio-Rad BEIE B8 REETEHR .
1.2.4 ZEPCRYH HmLE PCRYWHER
EEEMREZLESIOME L. ZRE R
SIYIEE L (R 3, HE R & —3. 1€ 25 pL RN
WHEF AT 10X I Z S Mgt )2.5 ul,
ANTPRA# (2.5 mmol « L") 0.5 pL, 5[4
Sw-5-2F/R(10 pgmol « L) #1 SCAR3F/R 3| #)
(10 pmol « L) % MR [ B L % i, AL 8z DNA
(50 ng * pL” 1.0 pL,DNA 4G U - pL7)
0.5 pL, A RKANE . RIFRT:94 “CAEME 2 min;
94 °C 30 s,53 °C 30 5,72 °C 1.5 min, 35 MEIF;
72 ‘CHZAH 10 min, PCR 74 & By JE WE5E B H UKk
30 min 5 , Fi| FH Bio-Rad B B R G0 I

*3 S|4 b
Table 3 Primers ratio
%5 No. 2|%y Primer He 4l Ratio/ (uL « pL™1)
1 Sw-5-2F/R:SCAR3F/R 1:1
2 Sw-5-2F/R:SCAR3F/R 2:1
3 Sw-5-2F/R:SCAR3F/R 3:1
4 Sw-5-2F/R:SCAR3F/R 431
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FLNRAT AL 4017 L e —F 24381 Fr ARAY 2 AN kg
¢205-17205-2" , F| F Sw-5-2F/R 147 8.8|4) PCR ¥~
M CLA3667 P HEH 574 bp f5HF, €205-17 ¢205-2°
i 574/464 bp B &7, T (4017 Ry — %
464 bp 4k . #F B CLA3667° ) FE B B N
Sw-5/Sw5,205-17 <205-2" & H A Btk Sw5/
swb LB, T <4017 6 Sw-b ZPFE D,

7 :M. DL 2 000 Marker;1. €205-17;2. *205-2";3. ‘LA3667”;
4. 44017,

B 1 Sw52F/R3|[#HEER
Fig. 1 Products amplified by Sw-5-2F/R

2.2 Ty-3a FEEKY

FIH SCAR3F/R 5| 4yi#47 PCR ¥ 3 , (& 2 7]
B1,°301° P HEH T 630 bp ISR, (A0 T
320 bp BYF&T; “302°F 1 T 630 bp M1 320 bp 2 £
o R0V EFH Ty-3a steaia RN, 3027 &
HITy-3a fiEZRAEHEN, ‘01" A EHimiERH
Ty-3a,

M 1 2 3

7 :M. DL 2 000 Marker;1. ¢301° ;2. 401°;3. 302’
B 2 SCARSE/R 5|4 458
Fig. 2 The products amplified by SCARSF/R

2.3 £ PCR Y 4%

XF SCAR3F/R #1 Sw-5-2F/R 2 318 | #3477 2|
YIMC L (ANTP ¥R B, 20 B 1A R 2 10 X FURE
2w W (& Mgt 2.5 4L, INTP & &
(2.5 mmol « L") 0.5 pL, Sw-5-2F/R Bl 4
(10 yemol » L™ 1)H1 SCAR3F/R 514 (10 pmol « L)

BfR B 1 1, B 1 ul, # #k DNA
(50 ng * pL7')1.0 uL,DNA A B (G U xL7H
0.5 pL, A FIKANE . BT 94 "CAEMH 2 min;
94 °C 30 5,53 °C 30 5,72 °C 1.5 min,35 PMEFF;72 °C
FE{H 10 min,

DL 38 U R ) B A R IR € 2067 € 207 2087 ik
WAk, #1722 PCRY Y, tHE 3 TT 41, “206” &
By G Ty-3a EAEA Swb £H, HERH
ANy sw-5/sw-5,Ty-3a/Ty-3a, FTAY B H T
630 bp#l 464 bp 2 MHES B 207 A E A B
A Ty-3a BREAR Sws 2K, HEREY w5/
sw-5, Ty-3a/ty-3a, ¥ WH T 630,320,464 bp 3 M4F
SR B 208 A PSR E M Ty-3a Fl Sw-d
FER HEEHA Sw b/ swb, Ty-3a/ty-3a, 4
T 630.320.,574.464 bp 4 MEFRIERE. R 5W
BIRAN— UE AR R AT IR B XT3 4 A B B AT
P, TLUERLTIRREZRE R RS R R,
BRIy MRS Yy T AR R 2B
R, 450 RE. Fk, sy 7 0] LA R B
TP RN Sw-5 PR Ak il o] A 2
Ty-3a FaE M E PCR A E .

574 bp

464 bp

320 bp

¥ :M. DL 2 000 Marker; 1. <2067 ;2. 207”;3. ‘208,

3 SCAR3F/R # Sw-5-2F/R % E PCR § #4 R
Fig. 3 Products of multiplex PCR by SCAR3F/R and
Sw-5-2F/R

3 Wig

ST AMCH B B, B RAEY TR 5
BSR B RRAL T 3R 1 R BOR ST IR R fin bl
TEMRHEE, £F PCRENHEA RS TFHRiciH
BB R R B L o — o, DGR (5 2 47 32 2R %
HREVNF, CEZMIEER RN HEE T
RLAAY, 28 PCR #R BA A PCR R JEA]
LEAL R OB , T AG I 8] 2D, AR AR, — W L AT LA
Rl AR A, b T AR R .
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Identification of Resistance Gene Sw-5 and Ty-3a by Multiplex PCR in Tomato

JIN Fengmei, XUE Jun,SONG Jian, WANG Shu,ZHANG Yue
(Tianjin Research Center of Agricultural Biotechnology, Tianjin 300192)

Abstract: Tomatoes with spotted virus resistant and susceptible genotypes and yellow leaf curl virus resistant and
susceptible genotypes were used as test materials. The multiplex PCR system was developed to detect the Sw-5
and Ty-3a gene simultaneously in order to provide a more time-saving,labor-saving and cost-effective method for
tomato resistance breeding. The results showed that the amplified fragments by multiplex PCR were identical
with single-primer PCR. A 574 bp band was amplified in the resistant genotype,and a 464 bp band was amplified
in the susceptible genotype by the SCAR marker of Sw-5 gene. A 630 bp band could be amplified in the resistant
genotype and a 320 bp band was amplified in the susceptible genotype by the SCAR marker of Ty-3a gene. The
multiplex PCR system could amplify two genes in one reaction. It could be useful marker assisted selection during
seedling stage in tomato and efficiently speed up breeding procedure.

Keywords : tomato spotted wilt virus(TSWV) ; tomato yellow leaf curl virus; Sw-5 gene; Ty-3a gene; multiplex
PCR
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