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Ontology Development.

4| Description of Research

Databases and bioinformatics projects

Gramene database: It is a comparative plant genomics

platform and a Systems Biology database. This is the first
such database that allows researchers to carryout in-silico
investigation using either or both the forward and reverse
genetics approaches to find the genes, proteins, phenotypes,
function, expression, gene-gene interaction, metabolic
pathways and polymorphic markers in the region of interest.
It also allows researchers to make comparisons across
genetic maps, genomes and gene orthologs.

RiceCyc: A database of metabolic pathways in Rice. This is a
first of its kind pathway database dedicated to rice pathways.
It allows researchers to find the rice genes and their role in
given biochemical pathways. We are also looking at
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extending thsi model to include regulatory gene networks and pathways. The databse
website also mirrors pathways from 8-9 plant species for comparative analysis.

Rice Genome Annotations and functional characterization of the genes using in-silico and

manual curation driven by homology (orthologs and paralogs), and assignment of functional
domains and Gene Ontology annotations

Plant Ontology Consortium: Is a project on development of structured common set of plant

anatomy and growth stage vocabularies for use in Genomics data sets, gene and phenotype
annotations. The project also provides standard protocols and the database for ontology
based annotations.

Biomedical Ontologies: Ontologies are structured controlled vocabularies that are used in

annotation of gene function, expression and phenotypes in a standardized way by various
plant and model organism databases. These vocabularies are organized using a

mathematical model Directed Acyclic Graph (DAG) and are key to any successful query to find

similarities in function, spatial and temporal expression and phenotypes across databases.
Some of the ontologies amy group works on are:

e Gene Ontology (GO) (an ontology of molecular functions,

biological process and cellular components)

e Plant Ontology (PO; plant structure, growth & development
stages of Angiosperms)

e Plant Trait Ontology (TO) for scoring phenotypes and traits

e Cereal Plant Ontology (GRO; cereal plant structure and growth &
development ontology)

e Plant Growth Environment/treatment Ontology (EO)

Phenotype and Trait Attribute Ontology (PATO)
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