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Simultaneous Identification of Multi-Genes with Resistance to
Tomato Mosaic Virus and Tomato Spotted Wilt Virus by
PCR Markers in Tomato
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Abstract: Single PCR reaction with two SCAR markers, respectively, tightly linked with Tm22 and Sw-5 genes in
tomato, which resistant to tomato mosaic virus and tomato spotted wilt virus, has been used to screen the multiplex bands.
The PCR products were completely correspond to the amplified bands produced by single SCAR primer. Among them,
codominant SCAR1 marker tightly linked withTm2? gene produced 950 bp fragment in both resistant and susceptible tomato
lines. The amplified bands from susceptible and heterozygous were distinguishable after cleavage with the restriction
enzyme Hind III. Genotype susceptible and heterozygous with Tm2? gene could produce respectively 500,300,150 and 950,
500,300 ,150bp bands. homozygous genotypes still present 950 bp fragment. The dominant SCAR2 marker tightly linked
with Sw-5 gene would produce only 400 bp PCR product in resistant genotype. The replicated stable results proved that
two resistant genes could be identified simultaneously by using corresponding SCAR primer under adaptable condition.
Compared with single primer PCR this system is time-saving, labor-saving and low cost. It could be very useful for marker-
assisted selection during early stage in tomato and efficiently speed up breeding procedure.
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F B AL 7% 5F (tomato mosaic virus) 2
—FiERERRE, WRIMZ, BESE, N
A BMEEFEBERAARRN, TERERE
R ERAERS TRAMBERE (tomato spotted
wilt virus) BHEARBE MK KE, THES
BHXENTE, TRARREKEE. KE. KE. B
T. BEF. BN, B HEEE. RS, 5IE
M. B, HRFEHAER . EBHVRX 2 MRELTE
BEVRGH, BMEEEmEntan —ERF
MEMPEE B, BEPERETIA AR+
I’ BREAMBRBEHRAAIARTN. FERAT
EMRtLE R, AMUBERKMEEMERRE
WANY S, EEERESHEFTAARETHE,
MEBBHTFRAEESF. BFHEASER, F3HE
SELERTRRE . FFrcEAR N B TR EE R E
S ERE—IEHFER. BEFAHPCREARS
2AMNPURERBAT R ERIE, URTA B Z IR
AR R — TR, TTROFEAR.

1 MH5A%
1.1 R

HiMMoneymaker. Motelle. Movione.
Mobaci. Moperou. Mospomor. Mogeor &iA#
HEREE (INRA) B E R &R TR AL,
EA1E R LMoneymaker R85 8 R & A A RIGUR
FERESER R, Kt et miEmamEER
BROHEERRSTR1. 2000 K, FAL

RFHEERS T MotellexMovione. MogeorxMovione
FiMogeorxMotelle FHRAHA. FHiWva700,
CLN2037E ZRXMEMNEMFERF T KBS L
(AVRDC) BIAMIAHIEHMRIER Ph-2. Pr-3%5
HE M, Ailsa Craig B MNEEBMBEF L
(TGRC) BIAMIEIRAM, 92155 HARMIETE H AR
BN TAAIE & R, 0038392155 0 NRINF T 1% 4%
RGNS EESEARE ps-ZEEHF R 54
4 92155 FAZ M 7R FT— A
1.2 5|¥

BAFLBE AL TR BEIR TnZB B SCARFRIE 5]
PSR Dax FUEIF, MBEHBRERITR Sv-s5H
i1 SCAR #7125 15 B Chague Z % it. 5145
EARREREME SR B BRERLER 12,
St EREM TERARA TS K.
1.3 DNAIRENE B F PCR i AR

DNA BV S Williamson &M}k, AT PCR
REFETARMNA LBEEREEMERTES
PBRAH. PCRRMEARN 25 ul, B Buffer
2.5pls dNTPs % 0. 1 mmol-L™'\ Mg? IREH
1. 5mmol-L™'. 5[40.2 pmol-L', Taq®§ 1.0 U,
BEtR DNA 24 20 ng, &AAFRAKIMZE 25 pl. K
ATy ¥MEHE Tn2? ZEK PCR RNEFH: 94C
FP 10 min, 55°C2 min, 72°C2 min R/F92°C
30 s. 55C30 s, 72°C30 s #4740 MEH, BE
T2°CHEM 7 min, FHFEYLHELCHRE. AT
YEH Sw-5 BEFEMPCR RNFEFR: 94°CHH

F1 TEFBHHEER T SCAR FRIFICH MRt R

Table 1 Genotypes of different tomato lines resistant to tomato mosaic virus and tomato spotted wilt virus

and SCAR products

;i HH FiR Sw-52 (Sw-5 gene) Tn2 2R (Tn2? gene)
No. Material Source EERY FE T Hind Il 844045 EFER ¥ Hind 1T MBEI45R
Genotypes Amplified products Band size expected  Genotypes  Amplified products  Band size expected
(bp) (bp) (bp) (bp)
1 Moneymaker INRA Sw5/5w-5 - - tmZ/tnZ 950 500, 300, 150
2 Motelle INRA sw5/sw5 - 7.7 74774 950 500, 300, 150
3 Movione INRA swb/swb - tnZ/tn? 950 500, 300, 150
4 Mobaci INRA Swb/sw-5 - taZ/ta? 950 500, 300, 150
5 Moperou INRA Sw5/5w5 - - tnZ/tn? 950 500, 300, 150
6 Mospomor INRA Sw5/5w-8 400 400 To/TnZ 950 950
7 Mogeor INRA Sw5/sw5 - - TnZ/TnZ 950 950
8 Motelle XMovione IVFCAAS Sw5/sm5 t?/tnZ 950 500, 300, 150
9 Mogeor X Movione IVFCAAS Swb/sw5 TnZ/tnZ 950 950, 500, 300, 150
10 Mogeor X Motelle IVFCAAS Sw5/5w-5 TnZ/tn? 950 950, 500, 300, 150
1 Wva700 AVRDC sw5/sw5 o/ tnZ 950 500, 300, 150
12 CLN2037E , AVRDC sw5/5w5 tnZ/tu 950 500, 300, 150
13 Ailsa Craig TGRC sw5/sw-5 tnZ/tnZ 950 500, 300, 150
14 92155 IVFCAAS sw5/sw8 tnZ/tnZ 950 500, 300, 150
15 383X92155 IVFCAAS sw5/sw8 toZ/tnZ 950 500, 300, 150

D CIRRTY M B Without amplified fragment
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Table 2 Primer and sequence

519 27l
Sequence
5’ -CACCTTTCCCTCTCCAA-3'
5’ -CACCTTTCCCTCTCCAA-3'
5' -CTGGGTGAGTCTTGACATTT-3’
5' ~CTGGGTGAGTACATCAGATT-3’

Primer

SCAR1 F
SCARL R
SCAR2 F
SCAR2 R

3 min, 30 MEH A 94°C1 min. 55°C2 min, 72
C 2min, BfF 72°CHEM 2 min. PCRF=YH 1. 5%
S ER R AE 5V-cm R Rk 2h, KGR
B EB %¢f5, Bio-RAD BEEXRLR AL B R.

1.4 3|4 PCR kR

MBI Y RNARRTIR A 25 ul, BFE2.5p1 §
Buffer. 100 pmol-L™* dNTPs. 2.5 mmol-L7 Mg,
£0.6umol-L1 B4 1 FI5(42 . 1.5U [ Taq B8,
50 ng [y DNA iR . S&4ARAKINE 25 ul. PCR R
NEFRAMCTEM30s, KRFI4C 20s. 50
‘C 2s. 72°C 2 min $1T 35 MEH, BJE 72°CLEM
5min. R 1. 5% FIEEAEREV-co! £ TR
k2h, RERMHEBYE, Bio-RAD BB RS
B,

1.5 i)

BATLT SR IR Tn2 2 K I SCARFR T A
FEH, HPCREYHEERYY, BUMERIT Y
Y7 ul, BN SU K Hind OI&, F Buffer iNE
KER 10 pl. RNAEREITCHRIEAh. R
1. 5% BAEMEFE B R 5V-cm &F T ¥k 2h, KER
FIEB %65, Bio-RAD BB AL ER. Finl
BEEVER B Sw-5 2 E SCARFRIC AN BHEARE, AE
B, PURFIBIR MR M= E L.

2 GHEZRESH

2.1 Im2?EEHRF R

FF SCARY IE | 5 190%% £ 3 AME 18 45 RE W
(E1a), TWRTUGMELE R BRI E Y 18 1
950 bp HIAE R B, £ Hind [IEEY]/E (& 1b),
diEBIREREE R ETURE R AR EEBY]
£ A, Hhai& RR R E E Moneymaker, Motelle,
Movione. Mobaci. Moperou. MotellexMovione.
Wva700. CLN2037E. Ailsa Craig® 11 43#4% 45
FE4 T 500, 300 #1150 bp HIAERMA B, REH
fREHEA MogeorxMovione. MogeorxMotelle ¥4l
B4 T 950, 500, 300 1 150bp ) 4 Fr K B,

1. Moneymaker;2.Motelle; 3.Movione; 4.Mobaci; 5.
Moperou; 6.Mospomor; 7.Mogeor; 8.MotellexMovione; 9.
MogeorxMovione; 10.MogeorxMotelle;11.Wva700;12.
CLN2037E;13.Ailsa Craig; 14.92155;15. 383x92155; T @
The same as below

B 1 SCARI 5|44 1#7=49 (a) REEHILER (b)
Fig.1 SCARl amplification (a) and caps products (b)

T 4 9% % K & Mospomor F1 Mogeor 2 A1 ELA
AT AR Hind [ITEE VI FF, 1348 2 IR K950 bp B A
Bt. B 5 HU% T B R R FE B SCARFRIE R LA
FHEMRE. 2FXREFZRL, FRGETE, 7
FT& In2” FURBEEHMBIEE .
2.2 SwsEBEYRRF BN

FIFH SCAR2 IE R B xt &3 RM Y W REH
(B 2), REEFEHIHRERM Mospomor f Ry 1
T =42k 400 bp IR R B, TIHE A B
¥ PCR =), NAFLEEBVINL A1, X 55 Chague %17
MRERTELEYE, BS5HR Sv-5 2R BEEY
B SCAR FRic RIA BHFRIE o
2.3 Tm22%0 Sw-5 T EE R 1

b T KRB AT AR Tm22 F1 Sw—5 Z R FE 5 40
PCRY™ MR NARR, AITERE B RM5IWERER
PCR 1 A R EAL b, ¥ SCARL F1 SCARZ {B-& 5]
WHER—ARBITY Y, BEXN ARSI, Mg,
BitR . Taq BSHIWREHAT T REME, FPRERYT
WK R, WINT In2? ZESIMHIWRE, #
KT Sw-5ZERNTIRE, FBIET Mg HIREE,
BN TR K& Taq BEE, KB TWURKNSE -
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E2 SCAR2 3P HRMYI&R
Fig.2 SCAR2 amplification and caps products

B3 SCAR1 #0SCAR2 W39 ¥ M= R B4R
Fig.3 SCAR1 and SCAR2 amplification and caps products

B2AMERBRREY AR W 3a iR, SCARL
51991 7 5 950 bp ME R B, SCAR2 514
P T 400 bp FFERER B B 3 b X REA R
R MEY2 Hind TIEYRFRKSER. TUE

HERRKETRAGHFEGR. BHRMEL 2
Ay RNERSIMIE R B, 2ESRE, 4R
SEo Bk, MIhHES T A AR X Im 0 Sw-5%
PRI %% 5E 77 28 RO XUEE (5 PCR AR id IRBIME R .
3 itit

EVERE S FRARPTELRRE, FIRSFH
CHBIEE DR KHINR T FREE . FHE R
NEWHFTRLEANT Z, BRIEREBTERE
MR EERNEEEYHNARERN S Fird, X
PR FEEERETHE N IR SCARKFE/ER—
FpiE R PCRARIC, XU RFLP. AFLP S5FR g $R9E |
feifE, ARFERBRS R E, 1 HE RAPD % PCR
FRACEARE. RiEtiE. LEWEKSCARMREHT
AUR S #EE, REBBEZHELRR, AMUTATF
e, B EFFALAHE%, 84 SCARPRd B
FREBANYTHFBY, SHESMED ZEMA
FHB B M.

H4FEH £ 519 PCR FRCHF A X RIE T,
B Nebenfuhr %5 B L Ih F Fi £ B FIRT-PCR & R X
TAA B FE KK AR G I REHAT THRS, A
RN A RF AL 597 SR T EME N PURERE R
BN B BT SRS . A SCEESL FIWE | 49 38 4
ATMUAARERE. ¥e2ERPMRA THT
PCHBEE . RATAE RAERBIEM RS E, T
BE5|99 MR NARBES I MEREATHTERE
BIAT. Bh, KKBRRE, A ERZEREE R
HEEERET —WH TR,
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