
QTL Analysis, Visualization and the Link to Genomes at the SGN Database 

One of the major challenges of the post-genomic world is linking genomic variation to phenotypic 

variation of complex traits. Quantitative trait loci (QTL) analysis is used to dissect the genetic 

basis underlying complex traits. At the Sol Genomics Network (SGN) (http://solgenomics.net), we 
are developing web technologies and a database to store raw phenotype and genotype data from 

QTL studies, perform on-the-fly QTL analysis using R/QTL statistical software (http://

www.rqtl.org), and visualize QTL map locations. Users can identify peaks and flanking markers 

for QTLs of traits of interest. The QTL software fully integrates with other analysis tools at SGN 

such as the Comparative Map Viewer (http://solgenomics.net/cview/) and tomato genome 
browser (http://solgenomics.net/gbrowse/) and is cross-referenced with relevant datasets at SGN 

and external databases. For example, using the Comparative Map Viewer, users can compare 

predicted QTL regions to genetic maps of interest from the same or different Solanaceae species. 

Using the tomato genome browser, users can also identify corresponding sequences, which can 

yield candidate genes for a trait of interest. To allow QTL comparisons across studies, traits are 
mapped to the Solanaceae Phenotypes Ontology (http://solgenomics.net/tools/onto/). 

Currently, QTL data from three tomato F2 population QTL studies on fruit morphology traits (up to 

46 traits per population) is available at the SGN website for viewing.  

A fruit area QTL (flanked by 

markers TG246 and T0581) on 

linkage group 3 of Tomato-
EXPIMP 2008 is compared to 

a region flanked by the same 

markers in the linkage group 3 

of Tomato-EXPEN 2000.  The 

corresponding region on 
Tomato-EXPEN shows more 

markers and BAC contigs. 
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SGN Code and Datasets 

ftp://ftp.solgenomics.net 

Currently, SGN curators upload 

phenotype and genotype raw data. 

In the near future, researchers will 
be able to use the web interfaces 

to the right to upload their data and 

set their statistical parameters for 

the QTL analysis. 
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QTL identification is an important approach in understanding the genetic basis of complex traits 

and development of marker assisted selection for faster, more reliable and cheaper 

improvement of polygenic traits in plants. The SGN QTL analysis tool simplifies QTL detection, 
retrieval of relevant datasets from other sources and sharing data among the Solanaceae 

community. Through integration of user data with already existing genetic and genomic maps at 

SGN, users are able to do comparative analysis, and possibly identify candidate genes and 

more. In the near future, user-friendly web interfaces  to upload QTL data and perform analysis 

at user-determined statistical parameters will be implemented. 

Comparative map viewer (http://solgenomics.net/cview) 

QTL Data Submission 

Genetic and Genomic Comparative Analysis 
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Conclusion and Future Developments 

Clicking the graph icon on a trait of 

interest (above; eg. fruit area) prompts 

the on-the-fly QTL analysis and 
produces the phenotypic data 

frequency distribution and QTL maps 

to the left. 

An enlarged view of a 

fruit area QTL on linkage 

group 3.  

Linkage group 3 with the flanking 

markers for the fruit area QTL 

(highlighted). 

Once data is uploaded to the database, a dynamic population page with its description, list of the 

traits and corresponding descriptive statistics and links to the QTL page is generated. Hereby, 

we demonstrate the SGN QTL analysis tool and the cross-references to relevant datasets using 
a QTL identified for fruit area in the Solanum lycopersicum cv. Howard German crossed with S. 

pimpinellifolium accession LA1589. 

QTLs can be accessed by: (1) 

browsing the alphabetically 

indexed list of traits;  (2) 
searching for a trait using 

relevant keywords; or (3) 

browsing the list of QTL 

populations. At the populations 

level, all traits evaluated for 
QTL in the respective 

population are listed. 

A search using the flanking 

markers (eg. TG246) on the 

tomato genome sequence (http://
solgenomics.net/gbrowse/)  

annotated by the  International 

Tomato Annotation Group (ITAG) 

reveals a matching sequence. The 

matching sequence may be 
annotated for gene, mRNA, and 

protein models, ESTs, cDNAs, 

Unigenes, and experimentally 

characterized genes. 

Linking QTLs to the tomato genome sequence 

Cross-references to External Databases 

Detailed data on sequence 

matches to the tomato genome 

region of interest can also be 
found on external databases. For 

example, in the above tomato 

genome region of our interest,  a 

matching tomato EST is linked to 

the EMBL-EBI database (http://
www.ebi.ac.uk)  where details of 

the EST can be retrieved.  

QTL  Analysis 

QTL Accessibility  


