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Objectives

To support the researchers working
with the crop related species, we aimed
providing valuable information at a goal
of the first step of the CFGC project by
using and analyzing public plant EST
sequences, microarray data, proteomic
data, and protein interaction data. As a
result, we developed the softwares for
the microarray analysis and the peptide
mass fingerprinting (PMF). We also
constructed the systems for the
predicted regulatory motifs of
co-expressed genes from the results of
microarray experiments, plant function
catalogs, and EST analyses of
crop-related species and nine
representative plant species. In addition,
we constructed the integrated systems
on the basis of gene function catalog
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linked with microarray and PMF data
reciprocally. All of our results are freely
available at http://crop.kribb.re.kr as a
global integrated web interface.

Background

EST analyses Function catalogs

The gene analysis based on ESTs
involves clustering and assembly of EST
sequences, chromosomal mapping of
consensus sequences obtained from
clustering and assembly, and finally gene
annotation process. For the EST clustering
process, we used StackPACK software
from SANBI to make virtual mMRNA
candidate with high coverage and high
guality. To analyze these sequence data
further, these process are needed as
follow: homology search of consensus
sequences using BLASTX against NCBI NR




database, protein function
categorization according to MIPS
(Munnish Information ) and Gene
Ontology(GO) catalog, chromosomal
mapping using sim4 tool and the
upsteam sequence analysis obtained
from genomic mapping. We applied the
public softwares such as Gibbs sampling,
Multiple EM for Motif Elicitation (MEME),
and TRANSFAC to our research for
promoter analysis.

DNA chip analysis

In the case of clustering analysis of
microarray study, validation is one of
important data processing step. The
notion is generally accepted that
co-expressed genes are under the same
transcriptional control and are probably
categorized into same or similar
functional group biologically or
biochemically. Thus, the efforts to find
common regulatory motifs in their
promoter region, or functional grouping
the genes in the same cluster are
common process for the interpretation
and validation of microarray data.
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Peptide mass fingerprinting

Public protein sequence database
such as SWISS-PROT is used practically for
the protein identification from the result
of Matrix-Assisted Laser Desorption
lonization-Time Of Flight
(MALDI-TOF)data, which is one of
popular proteomic studies. However, for
the less of protein information for the
specific plant species in these databases
it is needed to construct the private
protein database containing sufficient
protein information for interpreting
massive PMF results about each specific
plant species. Thus we tried to make the
protein database by translating
enormous coding region sequences
obtained from EST analysis and the PMF
software working on these databases.

Therefore, in this study, we tried to
make the individual systems about EST
based data analysis, regulatory motif
information from chromosomal mapping
of ESTs, microarray data and PMF
information from bench works at first and
finally integrate these individual
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information modules as a whole. That is,



we constructed the web-based
integrated systems in which the results
from gene analysis, microarray analysis,
and proteomic analysis are reciprocally
connected and complemented with
each other.

Conclusion

We developed the integrated
systems based on the gene catalogs
from EST analysis results which are
reciprocally connected with microarray
analysis data and PMF data. Gene
function catalogs help making
customized cDNA microarray and the
output of microarray experiments are
directly analyzed on these system. In
addition, the data from MALDI-TOF can
be easily explained in our systems in an
interactive mode with EST based
information, microarray based
information and vice versa.

Further Research Plan

In the second step, on the basis of
the results from the first step, i. e.
information from EST analysis , microarray
analysis, the prediction systems for plant
gene functions, proteomic analysis, and
protein-protein interaction analysis, we'll
perform the research about plant stress/
resistance mechanisms massively by
collecting , processing, and analyzing
plant stress-related and resistance(R)
genes and hopefully provide the
specialized information such as R
gene-specific motifs, type Ill secretion
information, pathogene-related
microarray analysis, protein-protein
interaction and subcellular localization of
plant stress-related genes.
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