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Abstract       Late blight is a destructive disease found in nearly all areas of 
the world where potatoes are grown. Without chemical control and when cool 
and wet weather conditions prevail, late blight kills all plants in a field within 
ten to fourteen days. In recent years various tools and resources for 
molecular and genetic analyses of P. infestans have been developed. 
Genetically controlled disease resistance to plant pathogens can be classified 
as either vertical or horizontal resistance. By classical breeding both types of 
resistance to Phytophthora infestans have been introduced into potato. 
Vertical resistance, governed by the so-called R-genes, is single gene based. 
11 dominant R-genes, all originating from Solanum demissum (L) have been 
introduced into the cultivated potato by breeding. 
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Since its devastating appearance in Ireland and 
other parts of Europe in 1845, late blight, caused by the 
oomycete Phytophthora infestans (Mont) de bary, has 
remained the most important disease in potato 
cultivation [3]. Without preventive control measures, 
this disease can cause severe damage to both foliage 
and tubers, witch can lead to complete crop loss. Even 
today, the human costs of this disease can still drive 
modern farmers out of business. The direct monetary 
costs of control efforts and lost production are 
estimated at >$3 billion/year worldwide. Even now, 
more than 150 years after it was first associated with 
the potato late blight disease in Europe and North 
America, P. infestans remains a major problem in 
agriculture and recalcitrant to low-input, stable disease 
suppression. Advances in molecular biology and 
genomics promise to reveal fascinating insight into its 
pathogenicity and biology [5]  

An additional strategy for more sustainable potato 
production is the exploitation of race-nonspecific 
resistance. Resistance to P. infestans is often divided 
into race-specific and race-nonspecific resistance as a 
working concept. In early attempt to bread for late-
blight resistance in potato, major resistance genes (R-
gene), derived from the hexaploid Solanum demissum, 
were deployed [7]. At least 11 single R genes for 
resistance to P. infestans (termed R1-R11) have been 
introgressed into the cultivated potato from Solanum 
demissum [8]These major genes for resistance gave 
complete or very high levels of control, but turned out 
to be race-specific and rapidly became ineffective as 

the frequency of virulence isolates increased in the 
population of P. infestans. Single R genes have no 
stable effect in the present P. infestans race situation in 
Norway and other European countries [4,6]. Therefore, 
breeders have now directed their attention to enhancing 
general resistance against this pathogen since this type 
of resistance is thought to be more durable [3] 

Selecting plants in a segregating progeny that 
contain appropriate combination of genes is a critical 
component of plant breeding. Marker assisted selection 
may greatly increase the efficiency and effectiveness in 
plant breeding compared to conventional breeding 
methods. Once markers that are tightly linked to genes 
or QTLs (quantitative trait loci) of interest have been 
identified, breeders may use specific DNA marker 
alleles as a diagnostic tool to identify plants carrying 
the genes or QTLs. Molecular markers have been 
developed for selection of several important disease 
resistance traits in potato. [2] 

The RAPD markers rely on random amplification 
of small DNA fragments from genomic DNA using 
PCR technique with a single oligonucleotide primer 
(usually 10-mer).   Polymorphism in nucleotide 
sequence is sometimes sufficient for it to function as a 
molecular marker, revealed by presence of an 
amplification product in one individual and absent in 
the other [1]. 
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Biological Material and Method 
 

 The biological material used is represented by 
12 “in vitro” potato plants, 11 forms with resistance 
genes to late blight (R1-R11), and one sensible form, 
presented in table 1 Potato plants used in this 
experiment are kindly provided by the USDA, ARS, 
Wisconsin, United States, as a vitro-plant.  
 DNA extraction was made on individual 
plants using Lodhi’s protocol (Lodhi et al., 1994), 
improved by Rodica Pop et al. 2003. RAPD 

amplification was performed using 22 decamer primers 
(Table 2), 16 primers being polymorphic. 

We used the following amplification  
program: 
1 cycle:  94º C for 30 seconds,  
45 cycles: 94 º C for 30 seconds,  

34 º C for 1 minute,  
72 º C during 1 minute;  

1 cycle: 72 º C 4 for minute and 4 º C for 24 h. 
The amplification products were separated by 
electrophoresis in 1,4% agarose gel and revealed in UV 
light. 

 
 
 
Table 1 Plant material used in the experiement 

Code Accession R genes Country  
15 RS1 R0 United States, Wisconsin 
16 LB1 R9 United States, Wisconsin 
19 PI 203900 R4  Netherlands  
24 PI 303146 R5 United Kingdom, Scotland 
25 PI 303148 R7 United Kingdom, Scotland 
26 PI 303149 R8 United Kingdom, Scotland 
27 PI 423653 R3 Netherlands 
28 PI 423656 R10 Netherlands 
33 PI 423652 R2 Netherlands, Limburg 
34 PI 423651 R1 Netherlands, Limburg 
35 PI 587059 R6 Netherlands 
36 PI 587060 R11 Netherlands 

 
 
 
 
      Table 2 Primers used in DNA amplification 

Primer name Sequence Primer name Sequence 
OPA-11 5’-CAATCGCCGT-3’ 70-04* 5’-CGCATTCCGC-3’ 
OPA-16* 5’-AGCCAGCGA-3’ 70-08 5’-CTGTACCCCC-3’ 
OPA-17* 5’-GACCGCTTGT-3’ Mic-07* 5’-TGTCTGGGTG-3’ 
OPA-18* 5’-AGGTGACCGT-3’ Mic-13* 5’-TTCCCCCCAG-3’ 
OPA-20* 5’-GTTGCGATCC-3’ Mic-14* 5’-TGAGTGGGTG-3’ 
OPC-04 5’-CCGCATCTAx-3’ 595* 5’-GTCACCGCGC-3’ 
OPC-08 5’-TGGACCGGTG-3’ 270* 5’-TGCGCGCGGG-3’ 
OPC-9 5’-CTCACCCGTC-3’ 534* 5’-CACCCCCTGC-3’ 
OPC-13 5’-AAGCCTCGTC-3’ 563* 5’-CGCCGCTCCT-3’ 
OPC-20* 5’-ACTTCGCCAC-3’ 594* 5’-AGGAGCTGGC-3’ 
70-03* 5’-ACGGTGCCTG-3’ 570* 5’-CCCCCCTAAT-3’ 

The labeled primers amplified potato DNA. 
 
 
Results and Discussion 
 

From a total of 22 RAPD primers, 16 
amplified potato DNA, and the most of them showed 
polymorphism between the sensible and the resistant 
form.  

 
 
 
 

 
 
 
 
We can see clearly this polymorphism in 

figure 1 (1) and (3).  For BC 563, Mic 14  primers, 
some amplification products present in resistance lines 
and absent in the sensible form could be considered a 
candidate marker which marks resistance genes 
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Figure 1. RAPD amplification products from BC 563 (1) , Mic 13 (2), Mic 14 (3) and 270 (4) primers in the resistant 
lines to late blight and the sensible form (R0). 
 
 

 

Conclusions  
 

 

 There was obtained many RAPD markers 
possible linked with Phytophtora infestans resistance 
gene. 
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