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ABSTRACT

Plant diseases are important factor in plant production. They reduce yield and
lead to heavy use of chemicals to keep them under control. Genetic resistance is a potent
alternative and environmental friendly disease control approach. One of the important tools
used to establish genetic resistance of plant is DNA marker. The uses of DNA markers
related to targeted agricultural traits, such as high productivity, resistance to disease and
insect, as tools for selection will improve the efficiency of plant breeding. Disease resistance
of plants can be divided into 2 types. Type 1 is complete resistance controlled by major
gene(s) such as Resistance gene (R gene). R gene plays an important role in the recognition
of gene products from the pathogen. Type 2 is partial resistance controlled by multiple
minor genes, which is quantitative in characteristic. Pyramiding of major and minor genes
together is a strategy to develop durable resistance to meet the challenge that pathogens
often adapt and overcome genetic resistance. In this review, the information about the uses
of DNA markers in plant breeding, major and minor genes responsible for plant disease
resistance systems as well as strategies for establishing durable disease resistance is
presented. In addition, examples of marker-assisted selection in order to develop resistant

varieties for certain diseases in soybean, cassava and potato are presented.
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Figure 1 Upper (A) and lower (B) surface of soybean leaf showing soybean rust symptoms

caused by Phakopsora pachyrhizi. Tan or reddish-brown lesions (spots) appear on the leaf.

(Photos were taken by Ratchanee Sopa (Chiangmai Field Crop Research Center, Department

of Agriculture)

Table 1 List and sequence of the primers used in marker-assisted selection for

resistance to soybean rust (Phakopsora pachyrhizi, T. P. Syd.)

Expected
Primer name Marker Sequence (5’ - 3’) Annealing allele size
type temperature (C)
(bp)
Satt472 SSR F : GCGAATACATAAAACTCAAAT- 55 210
TCAAATCATA
R : GCGTTCTATAAATTTCAT-
TCATAGTTTCAAT
Satt288 SSR F : GCGGGGTGATTTAGTGTTTG- 55 270
ACACCT
R : GCGCTTATAATTAAGAG-
CAAAAGAAG
Satt012 SSR F : GCAATTAGTTTTAAAATGTTTC 50 110
R : AGAATAGAGCCTACATATAAT-
CATA
Source : Somsak et al. (2005)
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Figure 2 Comparison of conventional and marker-assisted selection (MAS). The fundamental

advantages of MAS compared to conventional selection are: (1) MAS can be carried out at
early stage of plant (2) MAS is simpler than conventional phenotypic screening (3) single
plant can be selected by MAS with high reliability without the Influence of environmental

factors on field trials (4) accuracy and rapid

Source: modified from www.knowledgebank.irri.org

A

B

Figure 3 Symptoms of CMD on cassava. Leaf of CMD-infected plant produces misshapen
and twisted leaf with mosaic and mottling symptoms (A) compared to a healthy leaf (B)
Photo was taken by Suwaluk Amawan (Rayong Field Crops Research Center, Department

of Agriculture)
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Table 2 List and sequence of the primers used in marker-assisted selection for resistance

to cassava mosaic disease (CMD)

Primer name Marker type

Sequence (5’ - 3’)

Annealing Expected

temperature allele size

(€) (bp)
SSRY40 SSR F : TGCATCATGGTCCACTCACT 55 293
(Mba et al, 2001) R : CATTCTTTTTCGGCATTCCAT
RME1 SCAR F : ATGTTAATGTAATGAAAGAGC 56 700
(Fregene et al., 2006) R : AGAAGAGGGTAGGAGTTATGT
NS158 SSR F : GTGCGAAATGGAAATCAATG 55 166
(Fregene et al., 2006) R : TGAAATAGTGATACATG-
CAAAAGGA
SSRY28 SSR F : TTGACATGAGTGATATTTTCTT- 55 180
GAG
(Akano et al, 2002)
R : GCTGCGTGCAAAACTAAAAT
NS169 SSR F : GTGCGAAATGGAAATCAATG 55 319
(Okogbenin et al., 2012) R : GCCTTCTCAGCATATGGAGC
NS198 SSR F : TGCAGCATATCAGGCATTTC 55 196
(Okogbenin et al, 2012) R : TGGAAGCATGCATCAAATGT

anwauzANNFunusslsaluA iU
(Akano et al, 2002) aenalsAmugialaifisneuh
Tada cmMD2 ttu fidurialaussqey Tada
CMD2 3 nFusUevdoiug TME3 uacdl
MINULATIINEAEUEYIIn SCAR LA SSR
flauudvegindiulads cmpD2 sauau 4
\A3paviany EuA RME1, NS158, SSRY28
LA NS169 (Table 2) Ribeiro et al. (2012)
LLae Carmo et al. (2015) TIBUANNFITT
Tunslfiaspenniefduionaiilunis
Andaniugiuauznassiunusielsalusie
fvsuludsemalng asudsnnisinensld
i3nevsneRiBuetedndoniugiusnzva

216

fumusislsaluse Tasfinsiesemsang
Aduewantsmiueiasanefiuesia EST
uaz SNP an#lumsdndenideusiuszvde
ynguifideiinliszens nadnnsinens Gowy
Wufiuaasuauiifuouazidduiealalng
AfBARITUUE NI TMES 911U 14 5
Tawiis 14 Wusil agszninonisnsaasy
lulndadnsauzanudumulsalugninade
WINATIAEEUNUIT Wugfidadenlduans
Mulnddunulsaludiudionds s
susadauidaninisszuiavealsaluane
Jud1enay wazaansguidenanansinia
swldeansnins dmdu cmp3 u QTL
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Po9dNBUTANAIUNIUnSaiuTesdegn

v

dunuluiug TMS 97/2205 Tasia3asvsng
MBulafduius iy CMD3 fp NS198
(Table 2) (Okogbenin et al, 2012) Geilaqiu
fimsmfiumIrinumasanuimumulsa CMD
ANLAAENAN CMD2 FUANMNAIUNIUIIN
fusovse q Wideiu Waiinauamny
FefurpednsazANdunIulIAfINg17

(Ceballos et al, 2015)

MAS swsudniReniugsumulsaluiuse
U539 (Solanum tuberosum) \Duiie
finudn inmsdvhaiesedngiisuazlsag q
vianepila 1y Tsalulng Tsaisanaimade
I¥auacldfiounas Husiu vhanudeme
Thiudurssnniige osanifusmgvili
Handn Ae siudssFemelaslsalulndiiia
N3 Phytophthora infestans Wasyin
HaNAnaAad LAt 50% Tusmzesliiadineln
Tusiunss An T5ashurss Y (potato virus Y: PVY)
TiAansgaiogeiy 80% s wiunsdizes

ladtounay Globodera spp. liinAMMga&e
AonanAnTuHIIgs 50%
FNIFUNUUARITNIZBIANNE UMY
solsalulndluiunseniin Solanum phureja
FodusunSouuuinaosd wasiisuiiiaain
UL Andean Tupin3nls liwka et al, (2006)

% =~

FuwuAuFUNUGED Rpi-phu? WATLAIAIVNNY
MBuafduRusTUiusInand Tdun phus
Fhuedasvanesiin SCAR (Table 3) uananii
Muktar et al, (2015) 318971 LATAIVINNE
Aduenilaaily Mnsdssiuanusunulsa
Tulndimoesiunsoishunmisagludusng ¢
84 Avr9/Cf-9 rapidly elicited protein20 8
Pectin methyl esterase Wazfu Biotin
carboxylase carrier protein (Hudiu
T¥astudss Y (PvY) Wuldaidneg
Tunga Potyvirus snansonaliinanuiery
funaNARLAZ AL WDBTUHSIB LN DY
Alududsosoiugln Fefinnsseerudn
ffunaasfigumuse PVY wazfuimsil
iigndnemanlddetudsaiufgn Taonsweas

Table 3 List and sequence of the primers associated with Rpi-phu, Ryadg and H7 gene in

marker-assisted selection for disease resistance in potato

Annealing Expected
Gene Primer name Marker Sequence (5’ - 3’) temperature allele size
e © (bp)
Rpi-phut phu6 SCAR F : AGAGACCCTGGATATATTTCATAGCTCT 65 298
(liwka et al, 2013) R : CGCTCTAGGCACAGGGCTCAATGCTGAT
Ryadg RYSC3 SCAR F : ATACACTCATCTAAATTTGATGG 55 321
(Kasai et al., 2000) R : AGGATATACGGCATCATTTTTCCGA
H1 57R SCAR F : TGCCTGCCTCTCCGATTTCT 63 450
(Finkers-Tomczak R : GGTTCAGCAAAAGCAAGGACGTG
et al, 2011)
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iy 84 Ry,,, 30 Solanum tuberosum
ssp. andigena (Kasai et al, 2000) 8U Ry,,
9 S. stoloniferum (Brigneti et al, 1997) LLRE
U Ry-f,, 9N S. stoloniferum (Flis et al, 2005)
Tovudu Ry, WAMNFIUNIUGIRD PVY
LATANIINTZINYAILVUNTEINIAITIN
(co-segregate) fULATAINNIEALEULRLTIA
SCAR %8 RYSC3 (Table 3) (Kasai et al., 2000)
uanandl nsdnuilay Whitworth et al,
(2009) waaslFIAUIILATEINNIE RYSC3
ssnsaldszylaau (clone) AfAasumu
soaneus PVY vonaadisaglusiinunis i

Tusruvesldfounosdadiunsa
wnaefinpevaadumuildfusiniige
W NTURSIa S. tuberosum spp.andigena
Fefdudunuseldfounay Globodera
rostochiensis 30 H1 lasfia3asnanefiiue
#iln SCAR fdwwusiudu H1 lfun 57R
(Table 3) uaziA3novanfidulatl gnuranld
IunﬁiﬁﬂLﬁaﬂﬁuﬁjﬁ’aﬂ (Finkers-Tomczak
et al, 2011) Tuilagiiu fowidemaiscingu
WieviRLGTHS e R uusavaelse
TovlfiasasnanedBuazslunisdaian
Wavan wnIasnansfiiuesiansalHlung
FaLRanlaauudSaRFunIuaNYTEBINT
Juusn q Ifuazdafiudsfivszviauas
fisrAnBnwineaaszazaimIusudgeig

uwa‘gﬂuazquum

W eSBmINEAEa g
T#sclominatiunanuastusasiiisiuainy

1%

fumulsn Tunsuiudqeiuglasadaemang
a @

AdwefiBanlpeiviusiunula aansals
Ananfuniaseiugiumulsalulszang

218

Juusn q uaziindszAnsnmoasnaiuyye
Wugld TuilagtiunisfiscindunanuasBuses
wihdheiu dudnnagniilésuaudealunms
Waunaudun1ulsafifiauasnudeiu
wonnii SefinsAneATaiosuns Uiy
Taslulanfiisadaeiudnsus duniulsald
naeiASENIN multiple disease resistance
(MDR) loci vi3asunisiiaiuanansuzng
nInsRIranednEy Weacldiunsolada
filsznauienasaudnsusluiuniolads
Weadnée Tunsaenagnsnisyusudgeiug
fAiaadnnndunulsalivssauainy
f152 n1sfnsiesiaNtlatladenig
Wugnasn nwilnaineuasniensineaslu
mMaUsusaedslsafiiaadeeiunswomans
(Break down) 2898uv5a QTL funulsa
Hudsdniu Tansioedanuifisdaioaiy

LY

ANAINITO LN T UINIT DI A1 WU S

o, o

\Boaunglan Seaziusgiudnnianaieiug
ABnafuiug anwnansalun1suninazany
wazaurnrevlszinsiiysz@ndainlu
marelan anfsrrsdneniiaing uaznaln
nsiunulsavesiizendudan 1ievain
\Fosumglsauasfizedufiiaunsiniu
W wasdianuduiusiulusude 9 wWeas
Tnsunudsudgoiugitg Tisidnwusilide
vidonusansidnharsrsataainalsald

ﬁwauqm

pp0uAN WSpdl lan Wndznis
insastIN IR guiiTeiislsdusing
wazuwFIANEl arazdad NI INSINERT
Frunns quiideinliszens Alkans
ouaszigUnmlsasaindunies uaz
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suawlaaluaedudidznds dmivian
Usznauunyivied

LONA15D19D9

Fms uiunind audnd AaNy Lazgama
dUA. 2554, n1sdaLAendamADY
Wug danieeduniulsasiads
(Phakopsora pachyrhizi, T. P. Syd.)
Tasldia3aenuneluans. 275877

I IN3INEAT. (29)1: 2-11.

audnd Afaayy s Sunius 9ania
F9A dgws Buaed el Tnakssasy
fn5 uavlsrdy S9rdnd nwduns
Tws Anfipa Andy wicdide sile
Tanluns W wnauud wazasaensal
n3nines. 2548. n3ld DNA Marker
Tun1sfnedunysfuduniulsa
TaiinTwRes. vith 101-110. Tu: mav
FouiiaResunTunavuiseFau
Y5291 2547 uazwavuiselasonis
FouseauAla sun1saiuayuen
NOVYUFULA YU I ITEA LN SINEAT
152971 2547, nINABINTTINBAT.
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