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Gramene Timeline (dates from publications)

2013 Plant Reactome portal featuring curated rice pathways

2016 Drupal CMS, Archive site, EBI Expression Atlas

2018 Integrated search engine, embedded views

2021-23 Pan genome sites and CLIM Tools

2002 Pre-genomic era for crop genomes. Provided Rice maps projections to other species.

2006 Only rice had been sequenced and annotated. Provided syntenic relationships.

2007 Introduced pathways for functional annotation of rice genes

2009 Formal collaboration with Ensembl Genomes – core databases and annotation
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Gramene FAIRification

● Findable: Gramene datasets can be easily searched on the Gramene main site and 
its pan genome sites. 

● Accessible: Gramene datasets do not require authentication or authorization and 
are publicly available.

● Interoperable: Gramene web services provide data in standard and machine 
readable formats that can be easily integrated into workflows.

● Reusable: Gramene includes datasets that are publicly available and do not require 
a subscription. So the data can be reused in any external apps.
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Key Collaborators
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Follow FAIR Principles

1. Integrated Genomic 
Resources

2. Identify and apply 
standard formats  

3. Support 
Interoperability with 
reference databases

4. Provide training and 
support to the 
research community 
and stakeholders
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How we process inputs into integrated views
● Ensembl “core” database

○ Load genome and gene models
○ Protein annotation pipeline (InterProScan)
○ Select canonical transcripts (TRaCE)

● Ensembl “variation” database
○ Load populations and variants
○ Variant Effect Prediction (VEP) pipeline

● Ensembl “compara” database
○ Build genetrees (incremental update)
○ Whole genome alignments
○ Synteny maps

● Deploy Ensembl genome browser, tools, API
● Build search index
● Local versions of EBI services

○ BLAST, Search (EBEYE)
● Prepare files for FTP site
● Release notes, news, email announcements
● Deploy search interface / homepage
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Gramene Main Site (gramene.org)

Genome Browser - Genome Annotation, 
Variation and comparative tools 
Ensembl Tools - Tools for fetching and 
searching genomic data
Gramene Mart - advanced query interface to 
download 
CLIM Tools - E x G x P associations in 
Arabidopsis and Rice. 

Plant Pan Genomes - Gramene powered 
sites 
Plant Expression Atlas - Plant expression 
results at EBI
Plant Reactome - Analyze curated metabolic 
pathways of rice and other genomes
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Gramene Main Site - The Website view
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•Access to 128 Plant 
Genomes; Gene models with 
functional & structural 
annotations.
•Protein-based gene trees  
provide access to orthologs and 
paralogs 
•whole-genome alignments 
between each genome and a 
reference monocot and dicot 
genomes & synteny maps.
•Genetic variation amounts to 
>238 M markers including 
SNPs, QTLs, SSR/RFLPs and 
EMS-induced variants.

Search for genomic regions, 
genes, transcripts, variants, 
phenotypes etc. 
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Ensembl Tools For Processing 
Your Data

● Variant Effect Predictor 
● HMMER
● BLAST/BLAT
● Assembly Converter
● ID History Converter
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Upload Data 
Adding Custom Tracks: 

● BED File Format
● Large File Formats
● Pairwise Interactions File 

Format
● GFF/GTF File Format
● GFF3 File Format
● PSL File Format
● Variation File Format
● WIG File Format
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Download data: 

● Export data 
● Customize 

download using 
Biomart

● Fetch data 
programmatically 
using REST APIs

● Download data via 
FTP Or Github

Downloads
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Gramene Mart - Data Export

Biological queries 
made easy. 

Query multiple things 
(gene / variants) at once:
• ID conversions
• gene locations
• download sequences
• Export large amounts 
of data
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CLIMtools: Environment × Genome × Phenotype Associations 

AraCLIM V2 Interactive spatial analysis of local Arabidopsis environments

GenoCLIM V2 Genetic variation associated with environmental variables

CLIMGeno V2 Environmental variation associated with genes or variants

T-CLIM  V2 Association between gene expression and environmental variables

Ferrero-Serrano et al (2022) 10.1186/s13059-022-02656-4

RiboSNitch prediction
SNPs that change RNA 
secondary structure 
between the reference 
& the alternative allele.
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OryzaCLIMtools

● 413 geo-environmental variables
● 658 indica and 283 Japonica landraces 

fully sequenced by the 3K Rice 
Genome Project

● RiboSNitch prediction
● Climate GWAS
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Pan Genome Sites
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Search for lox9 on Maize Pan Genome
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Location View

lox9
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Shows inferred evolutionary histories from Compara, integrated with functional domain information from InterPro.

Homology view (Alignments overview with interpro domains)
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Homology view (Multiple Sequence Alignment - Amino acid view)
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Inferred evolutionary histories from Compara, integrated with functional domain information from InterPro.
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Inferred evolutionary histories from Compara, integrated with functional domain information from InterPro.
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Homology view (Neighborhood conservation view)
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EBI-Atlas data 
visualization 
tools are 
connected to 
Gramene, 
Ensembl Plants 
& Plant 
Reactome 
resources

Expression View (gene expression panel in pan genome browser)
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Tassel

All Studies

Studies

Tissues & dev stages
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Expression View (gene expression panel in pan genome browser)
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Pericarp

Reference Study (all paralogs)
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Expression View (lox9 gene expression in plant reactome expression panel ) 
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Pathway View

Shows the reactions & pathways and offers links to data downloads in Plant Reactome

http://plantreactome
.gramene.org
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336 curated Rice pathways 
Orthology-based projections 
for 120 species allow inter-
species comparisons 

JA Biosynthesis and 13 LOX/13HPL
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Curated Publications (latest addition) 
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Community Engagement

● Targeted news feeds for Gramene sites 

● Release notes and user guides

● YouTube video-tutorials - 50 Videos

● Conferences: PAG, ASPB, etc.

● AgBioData: standards and best practices
● Contact us for training, workshops, 

webinars and support 
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https://gramene.org/feedback
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