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Motivation

Detection and study of genetics variation can assist us to comprehend the
molecular basis of variations in many biological phenomena in plants. Genetic or
DNA based marker techniques such as RFLP (restriction fragment length
polymorphism), SSR (simple sequences repeats), AFLP (amplified fragment length
polymorphism) are routinely used in many fields of interest in plant science. The
repetitive DNA sequences as simple sequences repeat (SSR) or sequences
tandem repeat (STR) are widely spread in the eukaryotic1 and prokaryotic
genomes2,3. SSR, in plants, are ubiquitous in transcribed sequences typically
locus specific co-dominant, in same case the SSR are multi-allelic highly
polymorphic. Public EST datasets are rich resources to found orthologous—specific
EST-SSR markers for genotyping application in numerous species in flowering and
crop plant. In this work we have developed a bioinformatics system to found the
“Conserved Orthologous Sequences4” (COS) in ESTs and to assess SSR
polymorphism in different species, variety and/or ecotype. These polymorphic
SSRs in COS regions are useful for germplasm characterization and breeding
applications. The procedure for individuation of the COS is scalable and reusable
to assess various molecular markers predicted by in-silico analysis (ie RFLP or
SNP).

Methods

To estimate the SSR polymorphism we used two different EST datasets belonging
to the Asteraceae family, the former composed by four different species (Cynara
scolimus, Centaurea solstitialis, Centuarea maculosa and Carthamus tinctorius )
and the latter composed by the ESTs of five different Helianthus annus cultivars
(Emil, Psc8, RHA280, RHA801, HA89). We have used a web agent embedded in
Perl script to retrieve from the NCBI EST Database the ESTs of Helianthus annus
and to collect the sequences in five “cultivar specific’ datasets; then for each
cultivar dataset we used an in-house modified version of Misa perl script to found
the SSRs on the collected ESTs. We have created a bioinformatics framework
composed by: a Blast engine to found significative homologous regions in two
species/cultivars and a dynamic algorithm to extend the homologous regions,
detected above, to all species/cultivars. The algorithm identifies the longest COS
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region shared by a cluster of homologous ESTs for each combination of selected
species/cultivars. Bearing in mind the large amount of data to handle we developed
a relational database. The database was used to store and manage the data
produced during the analysis steps (EST sequences, blast results, SSR analysis
data), to support the algorithm to generate the COS region and to localize the
SSRs in the COS.

Results

We detected 16,072 SSRs on 20,977 ESTs in the first dataset (four species) and
20,852 SSR on 22,630 ESTs in Helianthus annus cultivars by Misa software. We
studied the diversity and “used sequence space” of the different SSR in these two
datasets and we observed more variability in the Helianthus annus cultivars than in
the other four Asteraceae species; in fact we found 2,074 and 6,612 different SSRs
in the species and in the cultivars datasets respectively, while 334 are the SSRs
shared between the two datasets. The total number of COS regions detected, in
the four species, are 54,451, reduced to 27,101, considering COS region longer
than 500 pb (higher than the estimated average of EST lengths).

We mapped the SSRs on the detected COS obtaining 7,367 (in the four species)
and 1,116 (in Helianthus annus cultivars) COS regions with almost one SSR.
Preliminary analysis shows that the 6% and 10 % in species and cultivars
respectively are “polymorphic COS”. These in-silico predicted polymorphic SSRs
will be validated by in-vivo experiments.
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