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Abstract: The recent explosion of biological data and the accompaniment proliferation of
distributed databases make it challenging for biologists and bioinformatists to discover the
best and concise data resources for their needs, and the most efficient way to access and use
them. For the biologist, running bioinformatics analyses involve a time-consuming
management of data and tools. Users need support to organize their work, retrieve
parameters and reproduce their analyses. They also need to be able to combine their
analytic tools using a safe data flow software mechanism. Finally we have designed a
system, Stress Gene catalog, to provide a flexible and usable web environment for defining
and running bioinformatics analyses for the ease of researchers working in plants sciences.
It embeds simple yet powerful data management features that allow the user to reproduce
analyses and to combine tools using an adobe flex tool. Rice Stress gene catalog can also act
as a front end to provide a unified view of already-existing rice stress gene families and their
protein members along with their FASTA sequences. Users can analyze genomic and
proteomic data by using the tools that has been integrated in the software (tools for
alignments, multiple sequence comparison and to compare a novel sequence with those
contained in nucleotide and protein databases).

Keywords: Stress gene catalog, Genomic and proteomic data, Manipulations, Programming
logics, Action script.

Introduction

A prominent goal of current plant genomics research is to establish an expandable platform
for global analysis and classification of plant gene family space. A large fraction of genes in
plant genomes are the product of novel gene creation and duplication processes that have
occurred within plants over their 500-million-year history. Gene classifications that attempt to
capture all of eukaryote diversity typically provide a poor representation of plant gene
sets [16]. With many additional genome and transcriptome projects being initiated, and more
than a dozen plant genomes scheduled for completion over the last two years, there is a need
for flexible, gene family-focused tool that provide rich toolsets for analyses of plant
genomes [14].

The implementation of large-scale data analysis initiatives, the volume of information in
terms of biological data availability is overwhelming, as reflected by the hundreds of
databases and web servers [2]. These resources have a great value to bioinformatician for
proposing novel hypotheses and delineating further research.
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Rice Stress Gene Catalog tool is a global classification of genes from rice plant genome.
As the first completely sequenced crop genome, rice continues to be the best-annotated
genome for monocots and offers a wealth of information on the function and structure of
genes, polymorphisms and other functional elements anchored to the genome [5]. Other crop
plants are in the process of being sequenced, but have not yet reached the level of
completeness offered by rice [8]. This tool offers a unique view of objectively defined gene
families that facilitates comparative analyses of rice plant genomes. For example, our tool
allows one to identify all gene families in rice and quickly assess the range of protein
members of those gene families in addition with FASTA sequence of each protein member.
Families that have proliferated greatly in one genome compared to another’s, or have
remained stable in size can easily be identified [1]. Scaffold of gene families into which users
can sort their genes of interest [4]. We have devised search and query tools that allow users to
access this information. This catalog continually grows to add new gene families and their
protein members, as well as to improve annotations and website access.

Materials and methods

This software is developed under the adobe flex 3 platform. The central database is
established by SQLight, and is used only in the portal. We use MXML (www.adobe.com/)
and Action Script 3.0 (www.actionscript.org/) as the major programming languages. MXML
is used for mainly front end interface designing and Action Script is used in all programming
logics. Database is also established in action script. Action Script is also used for
communication with internet for using online resources in our software. We have already
tested the system on computation node(s) with Linux, Windows XP and MAC platform.

A number of services are already available through the Rice stress gene catalog [15].
To validate the feasibility, reliability, stabilization and compatibility of our system schema we
built it in flex, we integrate many tools that provide the analysis of genomic and proteomic
data, we facilitate the portal to find the homology between the sequences, profile searching,
sequence comparison etc. For each function, some well-known packages are provided for
users, e.g. Clustal W [13] and T-Coffee [11] for multiple sequence alignment, FASTA [10]
and BLAST [7] for sequence comparison. These services could run independently.

Main interface
There are four main options for using the tool: browsing stress gene entries, search against
tool by gene names or protein names, insert data and manipulations on FASTA sequence

(Fig. 1).

Browsing stress gene entries

The tool can be used by browsing the entire set of stress protein families of rice that have
been constructed (Fig. 1A) [3]. Users can select for browsing the tool from the main drop-
down menu. A list of stress gene entries are shown on the front page, inside each entry are the
entire protein members of that particular gene (Fig. 1B) and by clicking on any protein name
users can have access to the FASTA sequence of that protein (Fig. 1C). As protein members
of genes are named with their exact Uniprot IDs Details about each protein family, for
example, the list of Uniprot IDs, protein names, Gene Ontology (GO) terms and key
publications for each protein can be accessed through searching particular protein name
against the Uniprot database [9].
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Fig. 1 An example of browsing stress gene entries (A), obtaining protein members (B),
retrieving FASTA sequence (C), search option (D), insert data (E)
and manipulation on FASTA sequence like Clustal W (F)
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Search option

Users can search the database by keywords by searching Family name; the matched family
which contains all protein members will be retrieved (Fig. 1D). For example, if users want to
search about the DREB gene family, by putting the keyword ‘DREB’ and clicking search
option only one desired entry will appear in stress gene entries window.

Insert data

One of the main features of this tool is that it can be modified by the user. By using insert data
option user can insert new stress gene families (Fig. 1E) or can modify previously stored
entries. All these stress gene entries have been added to this software through this insert data
option. By clicking on Insert data button a new window will open where user can insert the
new stress gene entry data.

Manipulation on FASTA sequence

For the ease of the user to perform different tasks on the FASTA sequences of protein like
multiple sequence alignment, protein or nucleotide comparison and to compare a novel
sequence with those contained in nucleotide and protein databases by aligning the novel
sequence with previously characterized genes, links to different tools home page like BLAST,
Clustal W, T-Coffee has been placed inside the tool in separate windows (Fig. 1F). So user
can have access to perform various functions on FASTA sequence of protein inside a single
interface.

Conclusions and future prospects

The rice stress gene catalog tool offers a unique and powerful view of rice plant genome.
With many plant genome sequence projects in progress, Rice stress gene catalog will allow
researchers to quickly determine and identify new gene families, errors in the initial
annotations, rapidly identify the best gene models and increase the confidence in the limits
and structure of existing gene families [6]. Rice stress gene catalog has been designed for ease
of expansion and feature addition. As new genomes are sequenced, or large EST sets
generated, Rice stress gene catalog will be continuously expanded to include these data [12].
As the number of sequenced genomes increases rapidly, the continued expansion of the Rice
stress gene catalog tool will facilitate a multitude of gene-family studies and genome,
particularly characterization of large gene families, genome-scale analysis of multiple gene
families, homology-based annotation and subsets of genes with common domain
architectures.
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