




Results and Discussion 69 

products in all of the species used in this study. Tsumura et a/. (1997) found limited 

amplification success outside of the Taxodiaceae for primers developed for Cryptomeria 

japonica. Furthermore, polymorph isms can be detected by means of agarose gel 

electrophoresis without the necessity of manipulating PCR products. 

The results in Table 3.6 were somewhat unexpected. Since the genomes of tomato and 

potato are similar (Tanksley et a/. 1992), one might have expected that more markers should 

amplify tomato DNA than any of the other species. However, it was found that tobacco DNA 

was amplified with most markers (ten), followed by tomato and S. nigrum (nine), green 

pepper (eight) and Petunia (five). 

In summary 13 STS primer pairs were developed from potato cDNA clones. Twelve of these 

could detect polymorphisms between potato cultivars by means of SSCP analysis and this 

provides a simple and cheap alternative to identify variation . Eleven markers could also 

amplify other solanaceous species, indicating that STSs developed for potato could also be 

used in studies analysing the genomes of other members of the Solanaceae family. 

Table 3.6 Amplification trials for 13 potato-derived STS primer pairs in six solanaceous 

species. Each species-primer combination was scored for success (+) or failure 

(-) of amplification. 

Green Pepper Tobacco Tomato 
Potato 

S. nigrum Petunia (Capsicum (Nicotiana (Lycopersicon 
(S. tuberosum) 

annuum) tabacum) esculentum) 

294 + + + + + + 

3c10 + - - - - -
3d6 + + - + + + 

3d11 + + + + + + 

3h5 + + - + + + 

3h7 + - - - - -
6b10 + - - - + -
6b11 + - - - - -
6d6 + + + + + + 

6h9 + + - + + + 

7a5 + + - - + + 

7b4 + + + + + + 

7e9 + + + + + + 
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The ultimate goal in plant genome analysis is to isolate and tag all unique genes, estimated 

between 20 000 and 30 000 for crop plants (Kasha 1999). Only a small fraction of these 

have been identified in potato. Molecular markers which are rapid and inexpensive to 

analyse are needed in the attempt to reach this goal. The development of markers from 

. eDNA clones has the advantage of directly pinpointing a gene and by analysing cDNA clones 

and not genomic sequences, the strategy is essentially neutral to genome size. Single 

nucleotide polymorph isms are the most common variation in a genome and methods to 

detect them are becoming increasingly important. Mapping with characterised markers 

would provide excellent landmarks to expedite potato genome analysis. 

The primary aim of this study was to construct a cDNA library of the potato. This was 

accomplished by producing some 3000 cDNA clones. Although not all mRNAs are 

represented in such a small library, the library proved to be adequate for the development of 

STS markers. By employing techniques such as electroporation, or by using different 

competent cells or a phage vector, a more representative library could possibly. be 

constructed. 

Selected inserts were characterised by means of PCR and sequencing. DNA sequence data 

provide the highest level of identification of gene structure. Putative functions were assigned 

to ESTs by comparing the cDNA sequences to established database sequences. Combining 

the technology of automated sequencing with randomly selected cDNA clones allows one to 

construct a detailed picture of the transcriptional activity of a cell or tissue. In this study it 

was found that most of the ESTs showed similarities to genes that are abundantly expressed 

in leaves, such as photosynthesis-related proteins. Thus, to study gene expression in other 

types of tissue, for example potato tubers, a library constructed from tuber tissue should be 

analysed. 

STS primers were designed based on the EST sequences and were subsequently used to 

screen a panel of potato cultivars. PCR products were analysed on non-denaturing 

acrylamide gels without the need for further manipulation or the use of radioisotopes, thus 

providing a cheap, safe and simple method to identify variation. Between two and six unique 

profiles per marker were detected by means of SSCP analysis. 
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Much time 'and money could be saved if primers generated for one species could be used in 

others. It was fourid that the markers developed for potato could be used in other 

Solanaceae as well. Variation was detected between different members of the Solanaceae 

family simply by means of PCR and standard agarose gel electrophoresis. 

In this study, useful STS marke~s were developed from a potato cDNA library and can also 

be used in other Solanaceae species. This thesis is the first report on the application of 

cDNA-based STSs combined with SSCP analysis in potato. Markers generated can be used 

to map and tag traits of interest and may even be useful in diversity studies. 

Future prospects 

The STS markers developed in this study are currently being mapped and will be 

incorporated into the linkage map of potato. Although the present library was adequate for 

the development of markers, a more effective cloning system could expand the library and 

, increase its value even more. 

In future, the ESTs might be used in expression profiling using cDNA microarrays (Duggan ei 
a/. 1999). Using this technique, DNA targets, in the form of 3' ESTs, are arrayed onto glass 

slides and probed with labelled cDNAs. Th~se cDNA microarrays are capable of profiling 

gene expression patterns of tens of thousands of genes in a single assay. cDNA chips can 

also be used for SNP screening (Brown 1999). Oligonucleotides for different alleles of each 

SNP can be arrayed on a chip which is then hybridised to labelled target DNA. Hence, the 

cDNA library constructed in this study might be appropriate for various applications in future 

studies. 
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