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Cultivated tomato is known to be relatively low in genetic diversity. This is a result of 
microevolutionary processes such as founder events, genetic bottlenecks, and intense 
selection. For these reasons, a computational approach to predicting single nucleotide 
polymorphisms (SNPs) is valuable to direct laboratory efforts toward regions more likely 
to yield results. We have developed a method to screen an entire NCBI Unigene set for 
potential SNPs using SEAN (Huntley, 2003). Predictions are based on established 
criteria: A window on either side of the predicted SNP must be identical for all sequences 
in the alignment, at least two sequences agreeing on each of a minimum of two 
polymorphisms, etc. Polymorphisms were further examined in the context of the cultivars 
and clones in which they were identified. Using this method, we discovered 2,527 
potential SNPs among 764 clusters from the unigene set. We are in the process of 
verifying these polymorphisms in the laboratory.  
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Abstract
Cultivated tomato is known to be relatively low in genetic diversity.  
This is a result of microevolutionary processes such as founder events, 
genetic bottlenecks, and intense selection.  For these reasons, a 
computational approach to predicting single nucleotide 
polymorphisms (SNPs) is valuable to direct laboratory efforts toward 
regions more likely to yield results.  We have developed a method to 
screen an entire NCBI Unigene set for potential SNPs using the 
SEAN SNP Prediction Program(Huntley, 2003).  Predictions are 
based on established criteria: A window on either side of the predicted 
SNP must be identical for all sequences in the alignment, at least two 
sequences agreeing on each of a minimum of two polymorphisms, etc. 
Polymorphisms were further examined in the context of the cultivars 
and clones in which they were identified.  Using this method, we
discovered 2,527 potential SNPs among 764 clusters from the unigene 
set.  We are in the process of verifying these polymorphisms in the 
laboratory.



Why we need to find 
SNPs in Tomatoes

● Germplasm Collection Management

● Relationships among accessions

● Identifying duplicates 

● Association Mapping for Traits

● Population Genetics

* Low diversity between Lycopersicon varieties creates 
the need to predict SNPs from public sequences
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There are 148,000 Tomato ESTs
in GenBank E6203
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SNP Discovery in Tomatoes

NCBI Unigene Set
● sequence similarity
● CDNA clone origin

Cluster 
& 

align

Identify potential SNPs 
● 2 sequences each
● Perfect matches surrounding site
● 2 clones matching for a variety

Visually 
Examine

Alignments

Other sets:
● TIGR Gene Index
● Sputnik
● SGN BLAST consensi against 

Swissprot & 
mapped tomato markers

SNP confirmed in more than one clone from the same cultivar
SNP not confirmed in more than one clone from same cultivar



ConsensusPredicted SNPs

Deflines of sequences sharing a selected SNP

EST and cDNA
Sequences

SEAN Viewer with Adenine Nucleotide Translocator Contig



Zooming in on Adenine Nucleotide Translocator

Predicted SNPs



2,527 Potential Tomato SNPs in 764 Clusters

Mapped markers matching clusters with SNPs:

23 RFLP
22 EST-by-clone
2 Protein?
81 COS (ESTs in Tomato & Arabidopsis)
3 originally thought COS

Linkage Group Clusters
1 19
2 17
3 9
4 10
5 9
6 12
7 10
8 9
9 11
10 11
11 5
12 9

Clusters Matching Mapped Markers 131

Frequency of predicted SNPS
~ 3.9 x10-4  (~1 in every 2,500 BP examined)
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