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Abstract 
 
Cultivated grapes and tomatoes have very different reproductive and propagation 
systems. While grapes are typically outcrossed and are grafted once a variety is defined, 
tomatoes are generally selfed and are propogated by seed. Large-scale public EST 
datasets were used in both crops to predict SNPs and PCR primers flanking these SNPs. 
Genomic DNA was amplified and the gene fragments were resequenced. These results 
were analyzed in each crop for the distribution of genetic diversity among cultivars and 
within genes. Frequency of intron discovery, SNP validation rates, and proportions of 
rare alleles may reflect the different propogation histories of these crops. 
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Abstract
Cultivated grapes and tomatoes have very different reproductive and propagation 
systems. While grapes are typically outcrossed and are grafted once a variety is 
defined, tomatoes are generally selfed and are propogated by seed. Large-scale 
public EST datasets were used in both crops to predict SNPs and PCR primers 
flanking these SNPs. Genomic DNA was amplified and the gene fragments were 
resequenced. These results were analyzed in each crop for the distribution of genetic 
diversity among cultivars and within genes. Frequency of intron discovery, SNP 
validation rates, and proportions of rare alleles may reflect the different propogation
histories of these crops.
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Discussion
While roughly the same number of genes were sequenced, 
yielding a similar number of nucleotides, there were a 
number of differences in the results.

Many more introns were found among the tomato 
amplicons (42%) relative to those of grape (13%).  Much 
more of the grape sequence was comprised of 3’ UTR 
(32%) than the tomato sequence (12%).  The frequency of 
tomato introns is similar to what is expected using the same 
methodology in Arabidopsis (data not shown).

The lower frequency of introns in grapes may be due to a 
difference in the composition of the ESTs from which the 
primers were designed.  If the grape ESTs were derived 
mostly from the 3’ portion of cDNA, this might explain why 
there would be more 3’ UTR and fewer interrupted exons
represented.

The overall frequency of SNPs was much higher in grape, 
as expected.  This may have been the result of the higher 
SNP frequencies found in exons and 3’UTR.  There may 
not have been enough intron sequence available in the 
grape ESTs to establish significance.

Indels are an order of magnitude less abundant than SNPs.  
The only significant difference in frequency between the 
crops is In the 3’ UTR, perhaps due to UTR rich bias of the 
grape ESTs.

Each crop is at the far end of the continuum between low 
and high genetic diversity, yet in both cases this EST-
based method for assaying diversity was accomplished.
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Results
In both crops gene fragments were selected where publically available ESTs showed 
SNPs between two or more cultivars.  Primers were designed to bracket the 
predicted SNPs and were used to amplify that region of the genome.  In a number of 
cases introns were discovered between the primers.

The datasets are similar in that tomato landraces correspond to cultivated S. 
lycopersicum, while Vitis sylvestris is considered to be the wild form of Vitis vinifera.  
In both cases the accessions used represent the range of wild and cultivated genetic 
diversity.  As expected, overall grapes show a greater amount of genetic diversity 
than the tomatoes, as tomato is known for its lack of sequence diversity.
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