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Evaluation of QTL M arkers Asxociated with Hor izontal Resistance to L ate
Blight of Potato
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Absgtract: To mprove the slection efficiency of potato horizontal resistance  late blight caused by Phy-
tophthora infestans, molecular markers (GP179, GP76, pipl and GP125) of 4 quantitative trait loci (QTL)
linked t potato late blight resistance and located on different chrmmosomeswere evaluated with 636 pedigrees
derived fram 11 potato crosseeswith parental materials possessing horizontal resistance o late blight The re-
aults showed that there were 6 bands produced by all the 4 markers and band distribution varied with crosses
that have different genetic background The resistance level of the pedigrees identified in the field was signifi-
cantly related o the total number of the bands yielded by the 4 markerswith a linear function The dominant
camponent analysis revealed that locuspmpls;,, explained 35% of the phenotypic variance of the resistance and
its linked QTL was hence classified as a dominant locusof late blight resistance Cambining the phenotypic a
nalysis ogether, the experimental reaults have reinforced the evidence that late blight resistance is related
the number of QTL swhen awhole potaio population (i e all pedigreesof a cross) is taken into account and
the dominant locus detemined the resistance level of individualswithin this population
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Table1l Potato crosesand number of pedigreesused in the exper ment
Code Number Parental materials Number of pedigrees
A 395008 392652. 8 x391679. 12 67
B 395013 393085. 5 x391679. 12 27
(3 395019 391002. 14 x391679. 12 97
D 395021 391002. 15 x 391679. 7 79
E 395023 391002. 15 x 392639. 8 58
F 395024 391002. 6 x391679. 7 50
G 395046 393046. 7 x391679. 12 63
H 395048 393075. 54 x 391679. 7 37
[ 395049 393075. 54 x391679. 12 81
J 395050 393075. 54 x392639. 8 37
K 396085 393280. 58 x392639. 8 40
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2001 2003 ( 1150 m) 3 636
2001 , 2002 2003 5 1, , 5
2 ( ‘' Mira ), 2 ,
9 , 1 9
3 , 4 , 1 2 ( ) 3 4
( )56 ( )79 ( )
1.2 QTL
, QTLs ,
4 QTLs (Oberhagamann et al , 1999)
2
DNA A ljanabi (1997)

PCR 25U L (200p mol/L dNTP, 1.5 mmol/L M¢CL, 0.5H mol/L , 1.oU
TagPNA , 20 ng DNA) PCR 93 2min; 93 30 s (GP179,
55 ; pmpl, 55 ; GP125, 57 ; GP76, 52 ) 30 s 72 1min, 39 ; 72 5min

1.0% , )
2 QTL

Table2 M arkerstagging selected QTL sfor resistance to late blight of potato

M arkers PCR primer ssquences(5' -3') Annealing tamperature () L inkage group
GP179 GGT TTTAGT GAT TGT GCT GC; AAT TTCAGA CGA GTA GGC ACT 55
GP76 ATGAAG CAA CAC TGA TGC AA; TTIC TCC AAT GAA CGC AAA CT 52 b
pmpl GTGACA TGA GCA CATAAG TC; GCA ACT TCA CTT CTGCCA TC 55
GP125 AGCAGC TCT GAT GGC AAT GC; GAGCCTAGC TGC CCA GCT TC 57 a
1 0 QML

, SPSS

2.1
3 , 11 636 , 491 )
77.2%, 129 16 , 20.28% 2.52%
, 11 636 , ,
( 1
: 1) 9 ) : :

, 395013 (B) 395046 (G)
, 395013 (B) 395021 (D) 395048 (H) 395049 (1) 8

2.2 QTL
PCR , GP179 570 bp , pipl 300 bp
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570 bp 800 bp 3 : PPlw PPl PPl GP125 1 100 bp
, GP76 800 bp
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Fig. 1 The distributed trait of late blight incidence score Fig. 2 The distribution of incidence score
in the population of 636 genetypes with 11 crosses in different crosse
, QTLs 11
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3 QTL
Fig 3 Frequency of QTL markersdetected in 11 potato populations
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2.3 QTL
, 4 6 3
pPls 35. 8% Table3 Proportion of individual markers
’ 70 ’ i the total var ation (%)
. GP125 ,
5. 9%); M arker Percentage in the total variation A ccumulative total
11% 19% ( 3) piplsr 35.8 35.8
, , pprl PPlaoo 18.1 53.9
QTL PPla0n 14.7 68.6
GP179 14. 4 83.0
2.4 GP76 11.1 94.1
GP125 5.9 100
, 4 6
PPlsn PPl 4 1 636 QTL
GP179 pmiply GP125 GP76 PPl
Table4 Relationship between late blight incidence and
PPIxo ’ ndividual QTL sand the total nunber of QTL s n 11
GP179 ( 4) potato populationscontaining 636 genotypes
PP PP Le )
, 1 2 ) QL Correlation coefficient
2 93. 8% PPlso -0.187" "
1 _o. o
68. 2%, (7 9 ) PmMLlgo 0. 165' )
- 0.159
. 2 62. 5% GP179 -0.079"
31.3% , QTL PPla - 0.065
QTL GP125 0.035
GP76 0.023
*P=0.05 * *P=0.01
3
1 Q-I-L L L
12 (Bomann et al , 2004) , ,
QTL
11 4 QML , : QTL
94% 2 , GP179 395023
78%, 395046 396085 , 100%
PPl , 395049 , 99% , 395024 82%
, QTL PPlao
70% 395019 395021 395023 395024 395046 4
391002, 80% 395008 395013 395049 395050 4 , 3
391679. 12 , QL ,
, QTL Rouppe  (1998) 1 QTL Gp1,
45% 77% , Costanm (2005) S phureja XS stenotonum
, 3 QTL, 23% 17% 10%
, 4 6 PPl PPl PPle GPL79  GP76
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GP125, 35.8% 5.9% , X pipl Q1L

pmpl 3 , , Geb-
hardt (2001) ,

QML
QTL
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