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Example case



Semidwarf-1 gene



Example continued





Example continued





Use of ontology

A controlled vocabulary with every child has one or more parent.







Where do we find all these

information
Several Model organism genomics databases

Gramene, TAIR, MaizeGDB, Flybase, Zfin, MGI, etc.

National and International database repositories

• NCBI

• UniProt, Swissprot

• EBI

• DDBJ

Specialized research databases

• Gene Ontology

• Plant Ontology

• Ensembl



Website : http://www.gramene.org



Search on:

• Genomes

• Maps (CMap)

• Markers

• QTL

• Diversity

• Genes

• Pathways

• Ontologies

• Literature

• Sequence BLAST

• GrameneMart

Genomes:

(Sequence/FPC maps)

• Oryza sativa

• Oryza rufipogon

• Zea mays

• Arabidopsis thaliana

• Organelles (plastid and mitochondrion)

Gramene Highlights

Species:

• Rice (Oryza)

• Maize (Zea)

• Wheat (Triticum)

• Barley (Hordeum)

• Oat (Avena)

• Foxtail millet (Setaria)

• Pearl millet (Pennisetum)

• Rye (Secale)

• Sorghum (Sorghum)

• Wild rice (Zizania)



Map details
 1  Maize Bin

1  Deletion

112  QTL

39  Genetic

16  Physical

 5  Sequence

Maps Type

Comparative maps (CMap)



CMap allows genetic, physical and sequence maps

to be aligned. e.g. a QTL map in rice aligned to the

corresponding regions of the annotated rice

genome and the genetic map of maize

1Zizania palustris

19Zea mays

2Triticum turgidum

14Triticum aestivum

6Sorghum bicolor

1Setaria italica

1Secale cereale

9Pennisetum glaucum

1Oryza sativa x Oryza rufipogon

2Oryza sativa x Oryza longistaminata

1Oryza sativa x Oryza eichingeri

102Oryza sativa

1Oryza rufipogon

1Oryza ridleyi

1Oryza punctata

1Oryza officinalis

1Oryza nivara

1Oryza minuta

1Oryza granulata

1Oryza glaberrima

1Oryza coarctata

1Oryza brachyantha

1Oryza australiensis

1Oryza alta

13Hordeum vulgare

 3Avena sativa



QTL Annotations

315107914165284931053751816818129All

3228022162191024952,022Yield

1921089651514782331,694Vigor

11484484Sterility or fertility

578538117887143589Quality

171309635182354274899Development

16541244553116402Biotic stress

3437920200159Biochemical

7015191631412171,214Anatomy

5979617113666Abiotic stress

Number of

traitsAll

species

Wild

rice

(Zizania)

Foxtail

millet

Pearl

milletSorghumBarleyOatWheatMaizeRiceTrait categories



3802897none# of SNP loci

none520542# of SSR loci

38021400542# of loci

481800626

# of

germplasms

wheatcornriceSpecies Genetic Diversity database contains SSR and

SNP allelic data and passport descriptions for

rice, maize and wheat germplasms. It also holds

phenotypic data for maize. It is modeled on

GDPDM schema.

Genetic Diversity database 



Genome browser for sequence and FPC maps

It provides information on gene models, aligned cDNAs, ESTs,

unigenes, BAC clones, BAC ends, markers, FSTs, SNPs, QTL,

orthologs and the syntenic regions.
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Protein annotations from Sequenced genomes

About 65% of the genes

have some kind of

functional annotation and

expression information



Synteny view

Rice chr-10

overview

Genome browser (e.g. rice)



Manually curated Genes and alleles

4054# genes with map position

371# genes with protein information

637# genes with sequence information

3# Sorghum genes

2104# Rice genes

6676# Maize genes

8783Total gene number

182# of miRNbase references (micro RNAs)

1040# of Oryzabase references

6676# of MaizeGDB references

2067# of Literature references

Total references used for the gene curation

553Total allele number



Protein dataset

340# of taxons (genus) from Poaceae (grasses)

50800# with Pfam annotation

28500# with Prosite

63842# with Gene Ontology

 17800# with Transmembrane domains

   4400# corn (zea)

78405# rice (Oryza)

91204# TrEMBL

2508# Swissprot

93712Total proteine number
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10711265Compounds

1362Transporters

291710387Enzymes

1094Protein Complexes

506143172Polypeptides

45Transport Reactions

12981687Enzymatic Reactions

197324Pathways

AraCycRiceCyc

Pathway database







Pathway OMICS viewer paints the pathway with your microarray data

A Single gene expression experiment



A time series gene expression experiment 

Pathway OMICS viewer paints the pathway with your microarray data





http://www.daylilies.org/ahs_dictionary/bud.jpg

http://165.234.175.12/photos/Angiosperms/Juglans%20nigra%20bud.jpg

http://www.berkeley.edu/news/media/releases/2002/09/images/2yeast.gif

http://www.technovelgy.com/graphics/content/tooth-thumb.jpg

Types of ‘BUD’ !

Vegetative bud

Flower bud

Tooth bud

Yeast bud

Image source: 



Types of ‘CELL’!

http://www.singleton-associates.org/gifs/cell.jpg

http://homepage.mac.com/matterworks/phoneear.jpg

http://www.rupertshoney.co.za/rh/images/bees_on_combthb.jpg

Bacterial cell

Image source: 



Ontologies resemble faceted taxonomies but use richer

semantic relationships among terms and attributes, as

well as strict rules about how to specify terms and

relationships.

Since ontologies do more than just control a vocabulary,

they are thought of as knowledge representation.

The oft-quoted definition of ontology is "the specification of

one's conceptualization of a knowledge domain."

What is an Ontology ?



Cell:

The basic structural and functional unit of all organisms. Includes

the plasma membrane and any external encapsulating structures

such as the cell wall and cell envelope.

Bud:

A daughter cell of an organism that reproduces by budding; formed

by pinching off part of the parent cell.

Definitions in the Ontology



Term to term relationships

Cell

Nucleus

Chromosome

Nucleolemma

Plasma membrane

mitochondria

Mitochondrial membrane

Simple hierarchy mitochondria

cell

nucleus

chromosome

organelle membrane

Mitochondrial membranenucleolemma

An Ontology

 [Arrows] Red: is-a (subtype/instance)  Blue: part-of (component)



This is fine in Eukaryote

cell.

What about the

prokaryote cell?

There is no nucleus in it.

cell

nucleus

chromosome

organelle

cell

nucleuschromosome

organelle

Nuclear chromosome Mitochondrial chromosome

mitochondria

Red: is-a (subtype/instance)  Blue: part-of (component)

Two new subtypes of ‘chromosome’ created

for specific location/source

Conflicts and resolution



Gene Ontology [ www.geneontology.org]

Gene Ontology provides a controlled

vocabulary on three domains to describe a

gene’s characteristics:

Its Molecular function(s)

Role in a Biological process(es)

Location in Cellular component(s)



cell

nucleuschromosome

organelle

Nuclear chromosome Mitochondrial chromosome

mitochondria

Associations and Query convenience

Genes [arrows] Red: is-a (subtype/instance)  Blue: part-of (component)

Direct associations from child term percolate to parent and grandparent as

indirect associations.



   Plant structure

Plant cell           root

guard cell  trichoblast   root hair  root cortex

is

a

i part ofp

is

a

i is

a
i

Statement looks like

• Trichome, root hair, root cortex are part of root

• Trichoblast, root hair and guard cell are
instances of cell

• Root hair develops from trichoblast

• Cell and root are instances of  plant structure

Plant Structure

  +-- cell

  |  +-- guard cell

  |  +-- root hair

  |  +-- trichoblast

  |     +-- root hair

  +-- root

     +-- root cortex

     +-- trichoblast

        +-- root hair

p

p

i

i

D

i

D

i

i

develops fromD

Plant Ontology example (www.plantontology.org)



Ontology resources

• OBO foundry of biological ontologies

[obo.sf.net]

• Gene ontology [www.geneontology.org]

• Plant ontology [www.plantontology.org]

• Trait ontology

[www.gramene.org/plant_ontology/]

• ChEBI (chemical ontology)

[www.ebi.ac.uk/chebi/]


