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http://he.aliexpress.com/store/roddct/ZOO—séeds-High—QuaIit—Vegetable—seed—tree—
tomato-seeds-of-tomato-greenhouse-seeds-of-tomato-
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http://www.knowledgebank.irri.org/ricebreedingcourse/Breeding_for_disease_resistance_Blight.htm
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PUR T iRasi B 5 T (Marker-

assisted selection > MAS){EX

B R M WA RBEEF L
jﬁ%ﬁ%ﬁ% : i
FR T PR o 4 T (R/R - R/S [

~S/S) e 200,
FEALA (R/R + $/S)#F1
(R/S)z&"]

B L R ST
i i A FUpFL &8 ©

)
(438485, 2010)
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fm ﬁ:"\zuﬁlﬁ- BS oy fé RRE:
& 1] % PCRE i :

- RAPD(Random Amplified Polymorphic DNA)
- AFLP(Amplification Fragment Length Polymorphism)
- SNP(Single nucleotide Polymorphism)
- CAPS(Cleaved Amplified Polymorphic Sequence)
- SCAR(Sequence Characterized Amplified Region)
- SNP(Single nucleotide Polymorphism)

7 2nitip & 8 A 12 (R/R ~ R/S ~ S/S) (L8 & Fli) -

M1 234 56 7 8 9101112

1 000 bp
700 bp
500 bp
400 bp
300bp
200bp

http://chinese.sophiapublisher.com/html-511-1-mpb

\/
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e
P1(ss) X P1(RR)
(i A (358
Bug) | roni)

P1 (ss) X F1 (Rs)

| 23
P1 (ss) XBC1 (Rs, ss{ S B AR
y BC1 75%
v BC2 87%
BC4F1lp % (Rs, sS)
! BC3 94%

BC4F2p 2 Rs, sS) BC4 97%

hE 2 AFEM

J})ﬁ-&)ﬁif Ry - § 12



o }?aln\a—v}_,_?‘u_;@t,% 1 1%

O g 2 R R AL S
\ AR R
Oi0F AR A I8 A SRR ] o

‘,\}"-«‘.L E. — ol‘il‘j];f{g‘o

13



2 4] by X\
“ﬁ}} = %.é_ﬁ"& 14, X C 8. lycopersicum )

/. e.‘ "r
SR LR A G
R ‘?—'F S. cheesmaniae 8. lycopersicum | & —
M ' " Var. cerasiforme =
EXN: ] forme | & % R 322 A A

S. pimpinellifolium /

5. neorickii

S. habrochaites

S. chmielewskii

S. pennellii 8. chilense

e a0 solid mterconnecting lines designate compatible
crosses and the thickness of the lines indicates the degree of crossability;
_______ mdicates crosses that can be retneved by embryo culture; and. N

. indicates cross failures \ J

Fig. 4. Diagram of crossability of tomato and its wild relatives (modified from Stevens and

Rick, 1986). 14
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omviey |

L1 B TYLCVAESR
& - iEELH DNA (Monopartlte) g DNA A>3 o /%"ﬁé }];3-* )

R 3 - Bup AF(TY)HEBEL 5 ko T &> H b
4o
& - 5 3%k H % DNA (Bipartite) : ¢ 2 DNA-A% DNA-B » #t3 ﬁ > K&
«‘}]%'a- ’;L’('J%J*ééé’%}iﬁﬁi# @j\@rﬁi\%""” J%zl}r‘]
(Ty-1 ~Ty-2 ~Ty-3 ~ Ty-4)¥ 2 5 7 Ed=ft o
PE
o= B == W
\\é\ _ /c;/ "@’\\ . /’f
o .ﬁ%
http://viralzone.expasy.org/all by species/111.html v

16


http://viralzone.expasy.org/all_by_species/111.html

TYLCVA & 3. 4% 4
(Silver leaf whitefly) i#3§

O AR E lmms ZH0p v P FRdrE o
-2 3Efﬁ);2§"’l hl.'—)amﬁ'?i’j?i ;_:\
S B LA el N D }*g??i% » I /A A

= — pp ¥ & “r200~500%- >

| I }?5-3—’]‘%/ %1 hr.

fo i @A o lgﬁii“if@i ¥

s 7 :2100% - (#, 2009)

= 29% > 10
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Figure 2. Inoculation of & tomato plant using 4 clip cage Viruliftrous whitellics were aspirated into
a clip cage. and the cage was attached to a tomato leaf. (A) Side view of the clip cage attached to a
tomato leafl. (B) Bottom view of the clip cage, showing the caged whiteflies feeding from the tomate

bt czosnek, 2007 ' s



AVRDC

The World Vegetable Center |

The changing of tomato BGVs in Taiwan

e e e

.f' 2009-
‘ I 2010

Mixed infection of ToLCTWYV (Ty-2 effective)
ToLCTWV and TYLCTHV —___

Tsai W. S. et al., (2011) Plant Pathology, 60, 787-799.
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% (ToLCTWV, TYLCTHV)#:f&
B R

L. 4

ToLCTWV infection TYLCTHYV infection

_ PCR +/ _ _ PCR +/ .
Symptomatic Virus  Symptomatic Virus

Entry code Tyl Ty2 Ty3 ty5 symptomless | symptomless .
plants infec. plants infec.

plants plants

TY52 R S S S 24/24 NT 24/24 24/24 NT 24/24
CLN2498D S R S S 2/21 3/19 5/21 18/23 4/5 22/23
CLN3024A R R S S 0/24 0/24 0/24 2/24 7122 9/24
CLN3078A S R R S 0/24 0/24 0/24 0/23 1/23 1/23
CLN3078lI S R R S 0/24 0/24 0/24 0/20 0/20 0/20
CLN3109F S R S S 0/23 0/23 0/23 0/24 0/24 0/24
CLN3126A-7 S R S S 0/23 0/23 0/23 0/23 1/23 1/23
CLN3125E R R R S 1/24 8/23 9/24 1/24 3/23 4/24
CLN3022E S S S S 24/24 NT 24/24 24/24 NT 24/24
ANT22 (Susceptible) 24/24 NT 24/24 24/24 NT 24/24




§ ik R

Diseases Gene Marker Varties Chr. Reference
TYLCV Ty-1 TG97, TG25, JB-1,| LA1969, 6 de Castro et
REX-1, Aps-1 LA3473, al., 2007
LA3474
Ty-2 TG36 B6013 11 | Garciaetal.,
2007
Ty-3, Ty- | TG153, LA1932, 6 Jietal., 2007
3a CT83, LA2779,
FLUW-25 LLA4440
ty-5 SINAC1 LA0441, 4 Hutton et al.,
P1126926, 2011
P1126930
Ty-6 LA2779 10 | Hutton and
Scott, 2013

21



o ¥ Ak

P54 FAvduls b &

®7L 8 % i-(S. peruvianum) : P1126926 -
P1126930 ~ P1390681 ~ LLA441

® > =~ £:ic(S habrochaites) : P1134417 ~

LA1353 ~ LAL777( % 4%) ~ LA2329

® 5784 % 30(S. pennellii) : P1246502 -

LA1340 ~ LAZ560 ~ LAT16

\*/
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(o)
165

(SCAR)

OTy-1 L35 : B % CAPS; A5

= % SCAR(%

0.2

0.2

0.2

0.2

0.8

0.2

0.5

0.2

0.2

Tigza
C2_AN1g0O70BD
UZ218000

- C2_AL2g30000

T&E352
TG25

'EESE

\*/
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g P ERS AT o

Ty-2/TYLCV

#6 % #-(SCAR) B ¢t < £ (SCAR)

TGag

TG30
= clEC24C3

TG3s

Tozes
T1151
Tozg2

e

—
TYLC

Ty-2

=
2
-h
B
R T e e T

Tig45
Tig40
cLET2402
TG26
TG303

OTy-2 35 : R’ 5SCAR; *# % & ;
SCAR(% TYLCV:}E*j 4)o Czosnek, 2007 o
.\r’
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R(550)
$(250)

oTy-3

Fig PR ERS AT

Ty-3

#.9 3-(SCAR) B ¢t < 2% (SCAR)

P Bt 5 SCAR ; ~# 7 7~ 5 SCAR (Ty-3a) -

\*/
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Chromosqme 4

P CRERS AT m

S5R43
20 Tu74L:

ty-5 jus

TOA3T
(7258

THEg3
TL07

T1875=
Pie—

To7ee

# v 3% (SCAR) RS }lfJe(CAPS)

clE0-19-B12

THEeL-
THag0=

R(750)

S(650)

®: ff‘f_TYLCV Ty-1 ~ Ty—Z Ty-3% ty-5% — M4 F &35 o
®p H LI BRRES F FMAR #(TYLCTHV) H - ¥ A Flin
TR N’/??zéjﬁm‘/?%* S A A AR
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Theor Appl Genet (2009 119:319-330
IO B0 W70 ) 220000 | D2

Molecular dissection of Tomate leaf curl virus resistance in tomato
line TY 172 derived from Selanum peruvianum

Abstract Tomato yellow leaf curl virus (TYLCV) is
devastating to tomato (Solanum lycopersicum) crops and
resistant cultivars are highly effective in controlling the disease.
The breeding line TY172, originating from Solanum peru-
vianum, is highly resistant to TYLCV. To map quantitative
trait loci (QTLs) controlling TYLCV resistance in TY 172,
appropriate segregating populations were analyzed using
69 polymorphic DNA markers spanning the entire tomato
genome. Results show that TYLCV resistance in TY172 is
controlled by a previously unknown major QTL, originat-
ing from the resistant line, and four additional minor QTLs.
The major QTL, we term 7y-5, maps to chromosome 4 and
accounts for 39.7-46.6% of the variation in symptom
severity among segregating plants (LOD score 33-35). The
minor QTLs, originated either from the resistant or suscep-
tible parents, were mapped to chromosomes 1, 7, 9 and 11,
and contributed 12% to the variation in symptom severity
in addition to Ty-35.

< TY1T2 (ty-5) : 12 ¢ 5)d fo & § i
A
- ty-0 P R AR

Table 2 Average discase severity index (DSI) of parental lines and
their Fy hybrids

Line DSI first inoculation  DSI second inoculation

332+ 0.1 (n = 40)
23% +0.1 (n=40)
0.1 £ 0.0 (n = 40)

3.3 £ 0.0 (n=40)
TY172 x LAI589  2.1" £ 0.1 (n =40)
TYI72 0.1° £ 0.0 (n = 40)
M-82 332 £ 00(n=28)
TY172 x M-82 1L.72 0.1 (n=31)
™I 00°+00(n=19)

LAI1589

Results are displayed as mean = SE: 2 number of plants in each acces-
sion: DS/ disease severity index as described in the “Materials and
methods” and previously in Friedmann et al. (1998) and in Lapidot and
Friedmann (2002): different superscript letters represent statistically
significant mean values (P < 0.05) based on Tukey—Kramer HSD test

(Kramer 1956)
27



# (Begomovirus ~ ToLCTWV-4 ¢ # -
TYLCTHV- :} R fh) 4 + ik

Primers : BGVs TY-TH TY-TW

1.6 kb

®: = = TYLCV ~ Ty-1~ Ty-2~ Ty-3% ry 5% TYLCVE - A 3 3% o
OfickfBR EA2B M FmATF 2 3 ¢ L IRRP B -

28



mhf b REE 2004,29(2). 45-48 Joumal of Jilin Agncultural Sciences

4 5. 1003-8701(2004) 02—0045-04
ST S AL B

TR A R

(BEILNREXRFEHOHEZEEZR,BEIL KK 163000)

i E. HEHAMARFEHEEES MREREMHEMNQFSEMTFHREAFAER
BN, GZHER, FEMEMREHERFEMOLAMAEE MBERHE, €046 F S

ERIEA R ER/ANMSENOE, ZE s doBE R o Bl 38 i i 1% 57 0 B & (s i (H e
REAFEAMELAFBERDETMNRBRE, A, TERETHEHEZRACAERNEMN

WS
\/
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http://www.apsnet.org/edcenter/intropp/lessons/viruses/P
ages/TomatoSpottedWilt.aspx

ﬁﬂ%f}%:}?ﬁi (Tomato spotted wilt virus ; TSWV)

Oagl o~ sa® K R OB E 0 Facd 45 SRR T o
ﬂﬁ%i%%’%%i%%ii~o

OSw-1 ~ sw-2 ~ sw-3 ~ sw-4 : 3 B $ 12 dE F Ao(S. lycopersicum) o ¥
TSWVHLEf £ o

®Sw-5 1 %k p A& A Ae(S. peruvianum) o Futt g 0§
Groundnut ringspot virus (GRSV) ~ Tomato chlorotic spot virus
(TCSV) ~ 2 Chrysanthemum stem necrosis virus (CSNV) 7 3 * & =
Mo

& Sw-6 : Ful 1> Sw-5(Rosello et al., 1998) -

O Sw-7 © Fl a5 2 F # (Dianese et al

N Mg



ﬁﬁ%%ﬁ%i

Diseases | Gene Marker Varties Chr. Reference
TSWV Sw-5 |Swb5-2, CT71, [LO0893, 9 | Dianese et al.,
G5, K16, S12, | P1128654, 2010; Langella
CT220, P1128660, et al., 2004;
ZUP641 LA3667 Garland et al.,,
2005




BBV RT-PCRIXE

)ﬁﬂéﬁkﬂiﬁ%*

\
fr = RS
7.5 5 (SCAR) Rl ),?c(SCAR)

®: it = pip A FI(Sw-5) 2 TSN+ B — {24 3 ik -

32



PR it 4 R F1(Sw5/ swb)
F2(79¥ 1)

F2Aa3gw: ~1 22 @1

7 F13) Sw5/ Sw5 SwW5/ sW5 SW5/ sw5
F9% 2% 0/133(0%) 1/463%(0%) 5/20%%(25%)
i 0/20+%(0%) 0/333(0%) 11/203#x(55%)
HRBERITSWYV BfFBES "‘*&-4## o |HBABEWRITSWV >
BEAEREATSWYZ ;@;,-:;1& BEATE N
Rk i 1F2-214 HTSWV & & H R TSWVFE d1 3% v -
LR PR T Sl

ELISA #al & 2 RT-PCR & &5 R




(Tomato mosaicvirus, ToMV)

€2t VR AAAEIS0HE Y > WREFC B 5 F
oz A mA 2 - o L E A 4kF 348 0 TOMV-0 ~ TOMV-1
ToMV-2% -

€0 W argaei R3EILR X/ F A F] > Tm-1 (strains
0, 2)  Tm-2 (strains 0, 1) » Tm-22 (strains 0, 1, 2) -

Susceptible : ToMV-1 Resistant

) ,_-' ., l't 2

34



Diseas | Gene Marker Varties Chr. Reference
es
TMV Tm-1 | PK12, SCN20, GCR237, LA2369, LA2825, 2 Arens et al.,
TG101 LA2826, LA2830, LA3269, 2010
LA3271, LA3276, LA3297,
LA3432, LA3812
Tm-2 | OPK6, OPA-12, P1128650, LA3432, LA1024, 9 Sobir et al.,
SCB12, LA1221, LA1791, LA208S8, 2000
SCE16, LA2399, LA2531A,
SCGO09, LA2531C, LA2827, LA2828,
SCI18, LA2829, LA2830, LA2912,
SCN13, LA2939, LA2968, LA3027,
TG79, LA3028, LA3029, LA326,
TG291, TG207, LA3273, LA3274, LA3275,
SNP901, TM2-748, LA3292, LA3297, LA3309,
SNP2494, LA3310, LA3348, LA3349,
TMV-2262 LA3432, LA3433, LA3471,
LA3549, LA3769, LA3812,
LA4285, LA4286
Tm-22 | ToMV LA2830, LA3769, LA3471, 9 Dax et al.,
LA3349, LA3348, LA3310 1998
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nao

Fuh v

TSS (SCAR)

F R A7
Tm-2/Tm-22

B ek 2 }fk(SCAR)

pulop
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Tm-22

Tm-2




2.2 kb

®c == Tm-1>Tm-2 (Tm2/Tm22 ~ S) ~ Tm-22
(Tm2 ~ Tm22) ~ TOMVZE — 4+ & F &% o

39
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(Tomato chlorosis virus ; ToCV)

1098 & &% MM B ¥ ¥ <R EFM - Loi— LB b
Bk i (B, Q AZVERE ~E R B L - AEPR Lo
L) o

FRAHE (o AL TE) s F28 TR np
PR TR ER AR 0 ToCVH & 6 B B di 18 B 35

i & ¥ & falA0444 (Solanum peruvianum) ~ LA1028 (S.
chmielewskii) ; B = % = % #P8 53573 & s o

ART BT A ARF (L FLEY s B H LR R
#F F B e RIH ) -
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‘§ ' by

ToCV (Tomato Chlor05|s Virus)

Clorosis con Clorosis con' ({%limanchas
manchas pardas manchas purpura finecroticas

,‘Holas vnejas nzadas
ﬂ_ﬁquebradlzas

Hojas jovenes con Planta
foliolos totalmente Planta infectada
cloréticos manteniendo infectada durante el
verdes los nervios al trasplantar S

http://elhocino-

adra.blogspot.tw/2012/02

/ftomato-chlorosis-
virus.html
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LB (Late blight)
(Phytophthora infestans)

1840 5 2 & EoA > E 5 EF AT
B XIS EALS B SRR R o
CE R R RREE R AbpT o ¥ ER100%E B

}Tz—\:‘ o

AR FKRET-

— AL BEARAL I B R 207 B Fla A 0 A F1(Ph-

| ~Ph-2 ~Ph-3) ; #Kc® & 7 -

{e th e F¥ 2 i Ph-227Ph-3 4 7] » #ih {55 - ©
\/



J R E PR RN BN y R E R 1 ERERIME.

* PAEIRSIN IR 1A o B E(VI005642) 25 | HLiKTE
(AVTO1219 - AVT01311 AVTO1315 ; Ph-2/Ph-3)%:

AAERIEEREIRSTE
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L

Diseases Gene | Marker Varties Chr. Reference
Late blight Ph-2 |[dTG63, L3708, LA3151, 10 ICAR
(Phytophthora dTG422, |LA3152, Annual
Infestans) TG233, |[AVTO1219, Report

TG403 AVTO1311, 2014-15
AVTO1315
Ph-3 [TG591, L3708, 9 Robbins et
TG328 AVTO1219, al., 2010
AVTO1311,

AVTO1315
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F Lt & s (Fusarium wilt)
(Fusarium oxysporum f. sp. Lycopersici)
\ I O AL Ey i ! Fﬂ‘}ﬁ’vi’ EREIMET s > BELE
BARE S B ok? o 3 g pou dUEFRFRED - 22
racel ~race2 (% 41 &) ~race3 (K 1 &)o
& & Fus A 7)1 (Fuacel) ~ 12 (Furace2) ~ -3 (Furace3) o A |
kK p ™4 4 ieS. pimpinellifolium2 S, pennellii -

Resistant plants Susceptible plants

sterile soil pathogen- ste;_ile soil pathogen-
inf_es‘ed soil , infested soil

(http://learningstore.uwex.edu/assets/pdfs/A2617.pdf) 48
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Diseases

Gene

Marker

Varties

Chr.

Reference

Fusarium
wild
(Fusarium
oxysporum
f.sp.
lycopersici)

-1

At2, TG523

P1 370093, P1126915, LA0276, LA0490,
LAO743, LA0744, LA1022, LA1097,
LA1221, LA2088, LA2399, LA2414,
LA2821, LA2822, LA2823, LA2912,
LA2937, LA2938, LA2939, LA2940,
LA2941, LA3025, LA3026, LA3029,
LA3038, LA3040, LA3041, LA3042,
LA3130, LA3254, LA3428, LA3465,
LA3471, LA3472, LA3475, LA3527,
LA3528, LA3540, LA3847, LA3911,
LA4025, LA4026, LA4285, LA4286,
LA4345, LA4354, LA4504

Arens et al.,
2010

1-2

TFus, TG36,
TG105, 21063

P1 126915, LA2821, LA2823, LA3130,
LA3465, LA3471, LA3527, LA3528,
LA3847, LA4025, LA4026, LA4285,
LA4286, LA4354, LA4504

11

El Mohtar et
al., 2007

-3

P7-43B, P7-
43DF, PTG-190,
RGA332, TG20,
TG128, Got-2

P1414773, LAO0716, LA4025, LA4026,
LA4065, LA4066, LA4067

Barillas et al.,
2008




I-2/Fusarium spp.

A 12 M
R/S/ - 1/538 D00 kb 4/645 (Ti5kb
: e o—
Fusarium < — e O 1
SgrAl
SR S IR Y 1 g Ten
225 kb fragment
4 ol | sal
A N PO 11 O A
17,210,7,8,1

«— R

Op w2 A BT IR G Aok oA FI(1-2) 2 ik
Fusarium spp. 2. & — {4 F 3% o
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4 13 nu

151787 240 -
(ST47 2
(5747 4
5771 4
(777 A
54l
I54loL
54l
I54leL
5471
77 1
(77 2
W7 7 B
o
T4 A
i
I

2
2
=
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<9 F s (Fusarium crown and root rot)
(Fusarium oxysporium f. sp. radicis-lycopersici)

52
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AT

Diseases Gene | Marker Varties Chr. | Reference
Fusarium crown Fri UBC116, |LA1791, 9 | Fazio et
and root rot UBC194, |LA2827, al., 1999
(Fusarium UBC655 |LA2828,
oxysporum f.sp. LA2829,
radicis-lycopersici) LA2830,

LA3273,
LA3292,

LA3471




#® % o (Verticillium wilt)
(Verticillium dahliae Kieb. £ V. albo-atrum)

O

O 7 HO00RBIES + L §ILE AR
:h% ;a»_? ‘:1}\ ]]% E4 }?:J'f%:‘k‘F' i) g %2 }?‘3 > ¢ 10.3 EG6M84-A
];Z] &3 Jf 4 'F;TI Ei‘fi_ :i; ;:;::19394_0

&< 12 | f&7 racel ~ race2 o
& & fup A F]Ve-12r Ve-2(fracel) ¥ %
B4 R B faitrace2 & ¥t e #E'L_ °

30.5 —=— E66M40-A

(Diwan et al., 1998)

(http://vegetbledonline.pth.cornII.eu/factsheets/ ) .



Diseases | Gene Marker Varties Chr. | Reference
Verticillium | Ve-1 |[V1LeO, VFN8(LA1022), 9 | Acciarri et
dahlia, V. Vel 2072, LA2823, al., 2007
albo-atrum GP39 LA3428

Ve-2 |V2LeO, VFN8(LA1022), 9 |Arensetal,
Ve2 2720, LA2823, 2010
Ve2 SNP LA3428
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L00893-Al
L00893-Ad

51
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M21-]
F0-1

o
g -3 -Fr -
S -4
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M
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<% % Ju(Leaf mould)
(Fulvia fulva Cooke Cuferri (BrEf5),
Cladosporium fulvum Cooke (BE%F%))

CFFE R RIBRAEE R o A LIS AR
B EN S

Qﬁ:)}%ggtﬂ Xk p ™4 72 4 i(S. habrochaites) 2 ﬁ.’iﬁ & % 3(S.
pimpinellifolium) » >+1986# s < # » £/ § ivp o

® = inCl-1~Cf-244 24 fups £ %) Cf-422 CR-OA F] = 3%
R A FIL R R g 5 CR2ECRBA Mt i b A FIR &
W M2HAFBETEA L P WA £ 8o
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https://www.ppdl.purdue.edu/PPDL/weeklypics/4-2-12.html
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Diseases Gene Marker Varties Chr. | Referenc
e
Leaf mould Cf-2, |Cf5, 2-5C, |PI1187002, LAQ917,| 6 |Grushets-
(Cladosporium | Cf-5 [TG232 LA1190, LA3043, kaya et
fulvum) LA2444 al., 2007
Cf-4, |CF8/C10R, [Pl 126915, 1 |Truong et
Cf-9 [TG236 Pl 126933, al., 2011

P1 370085, LA1186,
LA2446, LA3045,
LA3047, LA3051,
LA3267
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Ct-2/Ct-5. Ct-4/C1-9. susceptible.
A A A
' N ' N - )
TS S5 S8 o =_- =
< < < —_— e =B S8 o <ca o
el My R Rty e, Bea . Ses wmes == €A RE
—_ e e o = —_ — —
¥‘c\ — —_— - - —_— R R o —_ 3 3 3

F T REEECT2/5-1. 5k g nb By (Cf-2 ~ Cf-4 ~ Cf-5 ~ Cf-9 ~
susceptible)mfiE 2 PCRES R -
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Cf-2/Ct-5. Ct-4/C£-9. susceptible.
— S -~ — ~~ 7 e A
S SO S5 o o . = =
— = S > a3 o
NES NN NN SR e Ee S SEa A =— A e
T - T — — :
—_ S = = = = = .2 A = = 3 3 I = .

F A 77 FREEECTA19- 1k Hl & ot B (Cf-2 ~ Cf-4 ~ Cf-5 ~ Cf-9 »
susceptible) fiffi 2 PCR4E 5 -
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Cf-2/Ct-5. Cf-4/C1-9. susceptible.
A A A

-~ N ' N 8 )
S 58 s = = = =
0 220 2 29 e S esS e oca o
= — L — e S — - e A — . — S~
_ e e o = —_— .

g — —

2 T e - - —_— - . el - - 3 3 3 E o

FIH T REEECI5/9-CAP S A& A f Eps (Cf-2 ~ Cf-4 ~ Cf-5 ~ Cf-9 -
susceptible)nfE 2 PCR&ER -
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% HEEEHAVR2-KC1328455) 18> PCR
/&/\/ [JZ:E:%

400 bp
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Fre i Ji (Powdery mildew)
(Leveilllula taurina, Oidium lycopersici, O. neolycoperS|C|)

QL FE T E TN > BEENMAIT A o

®iim ATy ek koK 'PE»T%’}P ;

OLviL 7T 4 ) § s L. tau ma;ga RE s -
B P b )

¢ 3 A F]OI-1 ~ ol-2% OI-3%t 75 & 0.
neolycopersici & it o

>\>\- I
?m
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Fb ¥

Tomato

Diseases Gene Marker Varties Chr. | Reference
Powdery mildew Ol-1 |SCAE1l6, |G1.1560 6 |Huanget
(Oidium SCAG11], al., 2000
lycopersicum) SCAK16
powdery mildew Lv CT211, LA0458, 12 | Chunwon
(Leveuillula CT219 LA3118, g-se et al,,
taurica) LA3119 1994




Flhm fﬁh‘_ﬁiﬂé}gﬁ (Bacterial spot)
(Xanthomonas spp.)

® ;X ecuvesicatoria (race Tl) ~ X, vesicatoria (race
T2) ~ X. perforans (races T3, T4, Th)% X gardneri
(race T2) » & # X perforans& 514z T ehi & Ffd -
OLihF R LW (AR ERFIELEY KF)AT wiF
OéﬁﬂS lycopersicum var. cerasiforme (PI 114490 ' F
JFH A E 5 RR(TL~T2 ~T32 T4) & s
}]%ztk"']lﬁX -/~ /PX—Z B Rx-3 Tl Fte 5 Bx—4 ( Xv-3) 4=
T3 FITA -
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http://agronomyday.cropsci.illinois.edu/2009/tours/b4diagnos/
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Diseases Gene Marker Varties Chr. | Reference
Bacterial spot Rx-1 L1, R1 LAO716 1 |Taietal,
(Xanthomonas 1999
spp.) Rx-3 |Rx3-L1 | Hawaii 7998 Yang and

Francis,
2005
Rx-4 CosOH57, | P1 128216 11 | Robins et
SL20181 al., 2009




#z—; %;L:;%(Bacterial wilt)
(Ralstonia solanacearum)

Ogd fEHFit A G Eap o IR R AP o B
KA 1E ’le‘%‘ﬁ'fﬁ% Eip 7 o

LR E N RF AL AR R AR E ) BT
TREFSFFLF L B R mT

OF e mEAFINEELRATS L > RAFHPR S FURA
F] 1352%1 ﬁ&l #m}?ﬁ EGR

¢ ¢ Fups F-fiHawaii 79962 Hawaii 7998 % . 1¢ o B — At 4n

,@éqo



https://www.clemson.edu/public/regulatory/plant_ind
ustry/pest_nursery_programs/plant_prob_clinic/fact_
sheet_folder/bac_wilt_tomato.html
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Diseases Gene | Marker Varties Chr. | Reference
Bacterial wilt Bw | TSCAR,,;, | Hawaii 7996, 6 | Miao et
(Ralstonia CGA? Hawaii 7998 al., 2009
solanacearum) TSCAR, ¢ ; Wang

JCAT etal.,
TG230, 2000 ;
TG564 Danesh et

al., 1994
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3% & B (Root knot nematodes)
(Meloidogyne spp.)

- FAATH  FRERERFT
B ZREFERLHEE ,7];3 ) f;]' - B AT
FRATSF M o LR AET AR E BRI
ERRRLER T N SR E

®: FRIBRABRA LT > Mi-1

Mi-2 ~ Mi-3 ~ Mi-4 ~ Mi-5 ~ Mi-6 ~ Mi-7 ~
Mi-8 ~ Mi-9% A 7] o

OMi-OA F T 4 £332C R EEE -
v PR HAERY B

= o0
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O )i F( 7 M-1% Mi-1.2> % p T2 S peruvianum)
[ P b B Ay,

}:’;jﬂlﬁ\' ~ BF IL%L o

The Root-Knot Nematode Resistance Gene Mi-1.2

of Tomato Is Responsible

for Resistance Against the Whitefly Bemisia tabaci

Jablonska et al. 2007

A B
) . L —1— CT119
Gloria Nombela,! Valerie M. Williamson,? and Mariano Mufiz' GP79 -
1Centro de Clencias Medicambleniales (CSKS). S=rano 115 Dpdo. 28006 Madrid, Spain; *Department of Mematology, .
University of Califernia, Davis 95515, LLS.A,
Mi-1 1.74cM p
Submnitted 23 Dacembar 2002, Aczapied 21 Fabraary 2003, C8B -~
CEN — ) REX-1
e T f . 0.06 cM
Tl todmato gene Wi 02 confers resistance agaiiial moms The wtilization of resistant plants o control B mabact re- - Aps-1 —f— C264.
Kt nematesdes and some Bolates of potato aphid, Resis- cently las increased bocse whiteflies appear o be nesistant 006cM | c32.4
lanew: Lo Uha: whillelly femisir feibered previously s been o o many ol the chemicals employed in ther control (Russel s :
served in Wi-hearing commercial temato cultivars, snggei- 19785, & pumber of cammercial coltvars of womato contain the
3 " " g i i i i i - : 0.37 cM
g that Wi o o clesely linked gene, is responsible Tor the M gene, which provides restance o three species of ool
resistance, The response of two hivtypes of B taiaci to to- knot nematodes (Melmidogvne spp.) (Roberts and Thomason
b carrying the clomed Miowas compared with tat ol the 195y awd somse solates of the potato aphid Weerosiphn en- —1— C8B
fsngenic unironsfarmed tonuda line VMoneymaker, {har re- phoefize (Thomas) (Geggin et al. 2000 ; Raossi et al. 1050, !
sulis ndicate that Wi-1.2 Is responsible for the reslstance in Srudics camied out in our laboratory detccted @ level of resis- L 247 cM CEN
Lormitar plinds 1o hoth 1= and O Bioly pes, 3602 is unigue L o both Be o (e lastvpes o 8. fofect in several ASY y
among characterized resistance genes in its activity apainst bearing commercial womnta culiivars, suggesting that Mi, or a 5 4
three very  dilferent  organisms  (reolkiol meoradodes, clomely limked gene, s dmplicated in the resistance {Momibela
aphids, and whiteflies). These ps=is are among the maost im- et al, 2000, J00] )
pordant on tomalo erops worldwide, making MY a valuahble The Mi locus has been cloned and found 0 contain o Aps-1

resouree ininlegrated pest munagement progranes.

highly hiomodogous penes, Mi-00 and A2 Ovillgan et al

Figure 1. Genetic map of Mi-1 and Mi-9 on the short arm of tomato
chromosome 6. A, Mi-1 location and flanking markers. Thick bar
represents the introgressed region from S. peruvianumin the tomato cv
Motelle. B, Mi-9 linkage map on the short arm of chromosome 6
generated by the mapping population S arcanum accessions LA2157 X
LA392. Numbers on the left of the vertical line indicate genetic
distances (centimorgans).
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http://www.lsuagcenter.com/NR/rdo

8BEF-2088A0AEE974/4938/cukeonrootresizeandincreaseto200.jpg

Diseases Gene Marker Varties Chr. Reference
Root knot nematodes | Mi-1 | Mi23, PMi, REX-1, | P1 128657, 6 Williamson
(Meloidogyne spp.) Aps C8B, CT119 LA0656, LA1022, et al., 1994;
LA1221, LA2399, Arens et al.,
LA2819, LA2820, 2010;
LA2822, LA2823, Seah et al.,,
LA2826, LA2912, 2007
LA2937, LA2938,
LA2939, LA2940,
LA2941, LA3471,
LA3806
Mi-3 | TG180, TG263 Pl 126443, LA3858 12 | Yaghoobi et
al., 2005
Mi-9 LA2157 6
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The Root-Knot Nematode Resistance Gene Mi-71.2

of Tomato Is Responsible

for Resistance Against the Whitefly Bemisia tabaci

Gloria Nombela,” Valerie M. Williamson,? and Mariano Muniz'
'Centro de Ciencias Medicambismiales [CSKC). Serrano 115 Dpdo. 26006 Madrid, Spain; *Department of Mematology,

Univarsity of California, Dawis 95516, LLS.A.
Submitted 23 Dacembar 2002, Accapied 21 February 2003,

The tomate gene Mi-f.2 confers resisfance agalnst rost-
Kt mematodes and some Bolates of potato aphld, Resls-
lance o the whilelly Semisia fabaey proviously s been ade
served in Wi-hearing commercial tomato cultivars, sngpesi-
iy that Wi ar o cliscly linked gene, s responsilele Tor the
resistanee, The vesponse of two hiedypes of B saieci to to-
miate careying the clomed M swas compared with that of the
isagemic untromsformmed tomda line Yloney maker, {hor re-
sults indbeate that Wi-1.2 Is respansible For the reslstance In
Loty plands to both - and Ok Bioly pes, ME0.2 s unigue
amieng charscterized resistance penes in its activity against
threr very  dilferent  arganisoms  ieoolkml penslodes,
aphids, and whiteflies). These pests are among the mast im-
portant an Gondo crops worldwide, making Mi a valuahle
resirve in inlegrated pest mmnngemend [Fregrane.

The utilazation of realstant plants to comtred B ebact re-
cently has iereased bocause whiteflies appear to be pesistant
tor iy ol the chermicals employed in thear contnsl §Russel
19785, A pumber of commercial cultrvars of tomato contain the
M ene, which provides resistanoe o three species off monol
knot nematodes (Welsidogvme spp.) (Roberts and Thomasen
1956 awd sompe Lsolates of the potato aphid Wecrosiplos ea-
phnefige (Thomas) (Goggin ot al. 2000; Rossi eq al. 195
Srudics carmeed oat in our laboratory devected 8 level of resis-
e Lo both Be oand Oebastvpes ol 8L fefacd in severad A7
benring commercial womnta culiivars, suggesting that Mi. or a
Closiely linkisd mene, whas implicated i the resistance (M omikela
et al, 2000, 1001}

The M1 locus has been cloned and feund e contain oo
highly himmdogous genes, M0 and A7 (Willgan e ol
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@ ¢ Zdiy MEERF AF(TyL > Ty2 ~ Tyd >
tyd) (7 TYLCVE = & 2 % B this

o FmB A & TI(SN5R TSV 4 )it

o }n_ngj/\ T}P‘a—a- A F1(Tml ~ Tm2 ~ Tm22) &3

® yists ik #1(Ph2 - Ph3) ik

® ° it a‘m% /¥ 7 7 F1(12/Fusarium - 13) %34
> 2R % A Fl(Vel iRk

> a" 1B S A FIIML D 1534
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Diseases Gene Marker Varties Chr. | Reference
TMV Tm-1, Tm-2 Lefebvre
(Pepper) et al.,
1995
L1(PO), Pl 159236, Tomita
L2(PO,P1), Pl 260429 et al.,
L3(P0O,P1,P1,2), 2011

L4(PO,P1,P1,2,P1,2,3)
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Diseases Gene Marker Varties Chr. | Reference
TSWV R CD72, 10 |Lefebvre
(Pepper) CT124, et al.,

GC082 2002
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ivftiPotyvirus o #

Diseases Gene Marker Varties Chr. Reference
Potyvirus pvrl, 4
(Pepper) pvr2,
pvrS
Potyvirus Ry, 1Rx1, GP122718, | 12, |Bogdan et
(Potato) Rx1, |[5Rx1, Cara, 12, |al., 2005;
Rx2 |10Rx2, Bzura, 5 |Ahmadvand
106Rx2 Lorctt et al., 2013




S PR

Diseases Gene Marker | Varties Chr. Reference
Late blight QTL |Pi_QTL 3,4,5,6, | Bradshaw et
(Potato) 8,911 |al., 2006 ;

Gabriel et al.,

2007
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Diseases Gene Marker Varties Chr. | Reference
Powdery MLO |SmMLO1 Appiano
mildew (R ) et al.,
(Eggplant) 2015
Powdery MLO |StMLO1
mildew (& )

(Potato)
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Diseases Gene Marker Varties | Chr. Reference
Root knot Me3, |CT135 9 |Djian-
nematodes Me4 Caporalino
(Pepper) et al., 2001
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X kAL

ME > b T (Mi-9 ~ Ty-6 ~ Frl ~ ‘mpf]k‘ﬁﬂé/ﬁ
e~ )% B ESCARE 3 34 -

R % OpenArray : 16 genes(RR, RS, SS) X 144 samples
(NT 15-/gene/sample) -

BEFURAL T HRRE BT RARITL B S ER
’TJ F o AREE E T R i PR R F2 (B EFLe
%) % $ug k712 JPE%"“*HM%(* ) o

Fi# ez Hpes R f2 7 e K 4R o

g4 % 48 (Double Haploid):iE #& £t B 2 o
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F1 (AaBbCcDdEe...)p 2

!

F257 fi 3R S A R A
(AA, Aa, aa/BB, Bb, bb/CC, Cc, cc/DD, Dd, dd/...)

T Pt BN S
EREEF2Z PR A B S AN AR
(AABBCCDDEE...)

HEsRF3E R Bk
(AABBCCDDEE...)



P25 pup ARG BRE (2 B F 1 RE) :
Tyl1(R/S) ~ Ty2(R) ~ Ty3a(R/S) ~ Tm22(R) ~
12(R) ~ I3(R/S) ~ Vel (R/S) ~ Ph3(R)
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FERSAFET
RFL 4k & AFIAER

aFl (AaBbCcddee...) X bF1 (aabbccDdEeFf)

| sz mrme e R (12)

¥rabF1
(AaBbCcDdEeFf...)

l ST B

HrabF2

EELDUREESAERAER (1/4) ©
(AABBCCDDEEFF...)

l

HESHrabF3
(AABBCCDDEEFF...)
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% BIF14F &% ﬁ

v A Tyl(R/S) ~Mil(R/S) ~ Tm22(R/S) ~
Swo(R/S) ~ I2(R) ~ I3(R/S) ~ Vel (R/S) ~
Ph2(R/S) ~ Ph3(R/S)

vB : Tyl(R/S) ~ Ty3a(R/S) ~ Tm22(R/S) ~ I2(R) ~
Vel(R) ~ Ph2(R/S) ~ Ph3(R/S)

vC: Tyl(R/S) ~ tyd(R/S) ~ Mi1(R/S) ~
Tm22(R/S) ~ Swb(R/S) ~ I2(R) ~ I3(R/S) ~
Vel (R/S) ~ I3(R/S)
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SIS

b /‘F‘Oé#%?
____ Mi-1 (Real-Time PCR)

SNP Assay: (M - Apply Call: |Mixed

Plot Type: Carlesian = 1. 15NP Assay Flag Found!

I_Lellﬁllillﬂllil B
Allelic Discrimination Plot

Allele 2

[

05
0.3

0.1

0.1 0.3 0.5 0.7 oo
Allele 1

Lagand
# Homozygous Alele 1/alelz 1 e Homozygous Allele 2ialele 2
# Heterozygous Allele 1/4lele 2 xlUndetermined

RIS

R/R
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SIS
A5

Plot Settings
SNP Assay: SW5 -

Apply Call: | Mixed -

Plot Type: |Cartesian - 4. 1 SNP Assay Flag Found!

AlleliWion Plot

=)

Allele 2

0g

0.7

0.5

0.3

0.1

0.1 0.3 0.4 0.7
Allele 1

Lagand
# Homozygous Allele 1480l 1 #Homozygous Allele 2i8lele 2
# Heterozygous Allele 1rallelz 2 Undetermined

R/R
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http://www.naturesdry.com/
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