
A Comparative Genomics Resource for Grains 



Tutorial Tips
If you are viewing this tutorial with Adobe 

Acrobat Reader, click the "bookmarks" on 
the left hand side of the Reader for easier 
navigation.

Action Options are noted in this font.
Notes or comments use this style font.

Note! Although we continually work to make Gramene compatible with 
all browsers, there are problems with some browser versions. If you're 
having difficulty viewing Gramene, try using a different browser. Please 
report any problems with browsers through Gramene Feedback.



Gramene is a curated, open-source, Web-accessible data 
resource for comparative genome analysis in the grasses. 

As an information resource, Gramene's purpose is to provide added 
value to data sets available within the public sector to facilitate 
researchers' ability to leverage the rice genomic sequence to 
identify and understand corresponding genes, pathways and 
phenotypes in the crop grasses. This is achieved by building 
automated and curated relationships between rice and other 
cereals for both sequence and biology. 

Extensive work over the past two decades has shown remarkably 
consistent conservation of gene order within large segments of 
linkage groups in rice, maize, sorghum, barley, wheat, rye, 
sugarcane and other agriculturally important grasses. A 
substantial body of data supports the notion that the rice genome 
is significantly colinear at both large and short scales with other 
crop grasses, opening the possibility of using rice synteny 
relationships to rapidly isolate and characterize homologues in 
maize, wheat, barley and sorghum. 



Gramene Modules

The best place to begin a search at Gramene is often in 
the module of what you want. If you want information 
on a marker, look in the markers module, if you want 
to learn about a protein, go to the proteins module.

Another good place to start is with the Quick Search on 
the home page, also found at the top right of all other 
pages, or in the literature database.

Eventually, you will find that most of the modules are 
interconnected, and you may move between 
modules as your search progresses.



www.gramene.org

Access Gramene modules 
through the Navigation bar. 

This is the list of current 
modules available. You may 

also enter through “Quick Start.



Note – The presentation of the modules is 
organized according to their location on the 
navigation bar. This does not indicate that 
you should begin with the first module 
presented, nor end with the last one. 
Together the modules complement each 
other by forming the Gramene Database.



Genome browser is a dynamic graphical display used to browse genomes. Use it to:

• Search for genes and other features identified from the Rice-Japonica, 
Maize and Arabidopsis genomes, as well as features from maize, 
sorghum, barley and wheat that were mapped on the rice genome. 

• View the location of a particular feature on the rice genome

• Examine neighboring genes and markers. 

• View the gene model of a candidate gene of interest in order to design 
primers. 

• Identify the genomic sequence to which a particular gene is mapped. 

• Look for synteny. Compare the position of features from other species 
with the location of genes in the rice genome, such as sequenced genetic 
markers, ESTs, cDNAs, CDSs, genes, insertion and repeat elements.

Genomes and 
Gramene Genome Browser



Browse a Chromosome
or View a Rice-Maize Synteny Map



Customize options for 
Contig View

Select options to customize the view. 
Closing menus will refresh your map

Customize your detailed view display 
by selecting and deselecting options. 
Selections will be saved for future 
visits.

Be patient when making 
changes,, it may take a 

few minutes to retrieve all 
data.



Identify the location of a particular gene, trait, 
QTL or marker - and the grass species they 
have been mapped to - on genetic, QTL, 
physical, sequence, and deletion maps . 

Use the CMap viewer to examine the co-linearity 
of a particular region in one chromosome or 
species to another; or infer which linkage 
group in one species is most conserved with a 
linkage group in another species. .

Determine which maps are the best for making 
comparisons. 

Maps and CMap



Compare Maps and Customize Options

The two images here 
reflect the same map 

comparison with 
different options 

selected for display.



Locate a specific marker based upon name, type 
or species.

View marker information, including ID, germplasm
and genome positioning.

Get marker-type specific information.

Link to the Maps, Literature and Ontologies 
Databases.

Markers Database



Tab Through Marker Data

Tab through Marker Data



QTL Database
QTL (Quantitative Trait Loci) are a statistical creation that identifies a 
particular region of the genome as containing a gene (or genes) that is 
associated with the trait being assayed or measured. 

Learn which trait is associated with a QTL, find where it is located on a 
map, and construct comparisons with other maps.  

Determine which markers delimit a QTL 

Determine what genes are located in the same region as other genes



Trait Categories
Traits at Gramene are categorized according to:

Abiotic stress: Traits related to stresses from abiotic environment, e.g., water, 
light, temperature, or chemical.

Anatomy: Traits directly measuring plant parts such as root, stem or leaf.
Biochemical: Biochemical and physiological traits, e.g., enzyme activity. 
Biotic stress: Traits related to stresses from pests and pathogens. 
Development: Traits related to plant and plant part development. Also includes 

maturity related traits.
Quality: Traits of economic importance that may affect product quality. 
Sterility or fertility: Traits related to male and female flower sterility or fertility,

including incompatibility. 
Vigor: Traits related to growth and dormancy.
Yield: Traits contributing directly to yield based on economic value. 



QTL Data



Gramene Diversity

Gramene 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. 

The ultimate goal is to make this database a source of 
rice, maize, and wheat bio-information from/for 

evolutionary, domestication, association, and genetic 
diversity studies. It also could potentially be useful for 
applications such as germplasm management, marker 

assisted selection and DNA-based variety 
identification. 



Diversity Data 



Retrieve descriptions of alleles associated with 
morphological, developmental, and agronomically
important phenotypes and variants of physiological 
characters, biochemical functions and isozymes. 

Get a gene’s information, including information on name 
of the gene, gene symbol, related phenotypes (traits), 
images, allele and germplasm.

Link to Literature and Ontology databases.

View associated maps and sequencing data.  

Gene & Allele Database



Gene detail



Proteins Database

Provides collective information on proteins from grasses (family
Poaceae/Gramineae), and are annotated according to Gene 
Ontology and Plant Ontology.

– Gene Ontology (GO) 
• Molecular function of the gene product. 
• Biological process in which the gene product is involved. 
• Cellular component where the gene product is localized. 

– Plant Ontology
• Plant structure where the gene is expressed (PO)
• Plant growth stage at which the gene is expressed (GRO)

* Only rice (Oryza) protein entries are manually curated.



Find a protein and conduct a BLAST query on it.

Determine the molecular function, biological process or cellular location of a 
particular rice protein.

Find protein sequence information and orthologs from other species. 

Find which proteins are members of a protein family (Pfam & PROSITE).

Link to ontology and literature databases.

Proteins



General Protein InfoProtein Detail Page: General Information

http://www.gramene.org/db/protein/protein_search?protein_id=78578
http://dev.gramene.org/Multi/blastview?query=peptide&species=Rice&database=peptide&database_peptide=PEP_TIGR&method=BLASTP&sensitivity=EXACT&stage_results_run.x=1&_query_sequence=MNYNFGGNVFDQEVGVGGEGGGGGEGSGCPWARPCDGCRAAPSVVYCRADAAYLCASCDARVHAANRVASRHERVRV


Pathways (RiceCyc)

RiceCyc allows biochemical pathways to be 
analyzed and visualized. 

To access a more detailed overview of the 
program’s features and the data contained 
within please refer to the Pathways links 
available from the Pathways home page.

Gramene has incorporated the latest TIGR 4 
genome into this release to create an Oryza 
sativa specific pathway dataset. 

Data is under development and subject to 
change. If you do see any errors in the dataset 
please feel free to contact us through the 
feedback provided at the top of Gramene 
webpages.   



Metabolic Map Overview 

Biosynthetic pathways                  TCA Cycle Catabolic  Orphan

The flow of the pathway is from the top of the page to the bottom 



This database is a collective resource of structured controlled vocabularies (Ontologies) for 
knowledge domains and their associations. 

Plant Ontology (PO) 
Plant Structure (morphology, organs, tissue and cell types)* 
Growth stages (plant growth and developmental stages) (GRO)

Trait Ontology (TO) 
Plant traits and phenotypes

Gene Ontology (GO) 
Molecular function 
Biological process 
Cellular component 

Environment Ontology (EO) 
Gramene's taxonomy ontology (GR_tax) 

Associations:
Find Ensembl rice genes (from TIGR’s rice genome assembly), proteins from 

SWISSPROT-TrEMBL representing Poaceae (grass) family, rice genes, QTL and 
map sets.

Ontologies

Note: Remember that different ontologies are for different purposes and do not overlap with each other. 

For more information on each ontology type please visit the current ontologies section at Gramene 



Ontologies

• Using ontologies will assist users in their searches.

• An Ontology is a glossary of keywords arranged in a structured 
order/network based on the biological concept that describes the keyword’s 
relationship in an ontology tree.

• Researchers are working towards a standardized ontology, thus facilitating 
searching in different databases.



Ontology Relationships and Associations



Literature searches are a good option for 
beginning your Gramene search. 

Search for citations on rice, as well as other 
species. 

Literature search results provide links to 
publication sources and other Gramene 
databases where available.  

Literature



Literature

Find articles about genes, proteins, QTL, 
markers, or ontology.

Link to maps described in the given 
citations, as well as the gene, QTL, protein 
and marker databases.  



Literature detail

Click here to link to 
cross-referenced 

resources.

Gramene’s ID for 
that reference



BLAST

– BLAST is a tool.
– Search for sequence similarity matches in the 

Gramene database.
– Select the best target database for your 

search.
– Choose the best algorithm for your search.
– Fine-tune search parameters.
– Display match results.

August 2005



BLAST Results



GrameneMart
A tool for batch data sequence retrieval

1. Select a Gramene dataset to search against.
2. Add filters to the dataset to increase its 

specificity.
3. Choose the fields to include in the report.
4. Generate a batch report in a format that can be 

imported into local tools, such as Excel.



Data mining - apply filters and select output



Contact Gramene

Use the feedback button, located at the top of every page, to 
provide feedback or to ask questions about Gramene.

or

Email Gramene at gramene@gramene.org
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