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Gramene Timeline (dates from publications)
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Nick
Provart

Sally 
Assmann

2013 : Plant Reactome portal brings curated rice pathways
2016: Drupal CMS, Archive site, EBI Expression Atlas
2018: Integrated search interface embedded genomic views
2021: Pan genome sites
2022: CLIM Tools
2023-24: BAR eFPseq browser

Irene 
Papatheodorou

2002: Pre-genomic era for crop genomes. 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

Sara 
Dyer

Pankaj 
Jaiswal
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FAIR principles with Research Community 
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Follow FAIR Principles

1. Integrated Genomic 
Resources

2. Identify and apply 
standard formats in 
developing and 
deploying analysis 
workflows

3. Support 
Interoperability with 
reference databases

4. Provide training and 
support to the 
research community 
and stakeholders
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Gramene Plants Site (gramene.org)

Genome Browser - Genome 
Annotation, Variation and Comparative 
tools 
BLAST - sequence similarity
Ensembl Tools - Tools for fetching data
Gramene Mart - Download the data
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Gramene Plants Site (gramene.org)

Plant Expression Atlas - Plant expression 
results at EBI and eFP from BAR
Plant Reactome - curated metabolic 
pathways of rice and other genomes.
CLIM Tools - E x G x P associations in 
Arabidopsis and Rice. 
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Gramene Plants Site (gramene.org)

Plant PanGenomes: 4 pan sites
Curated Gene Function- from literature
Archive - Legacy data on QTLs, 
markers
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Gramene 150 Plant Genomes
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•Access to 150 Plant 
Genomes; Gene models with 
functional & structural 
annotations.
• 279 pairwise alignments, 80 
synteny maps. 
Genetic variation data from 19 
species;  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

Tools For Processing Data
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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

Upload Data
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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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The "electronic fluorescent pictograph 
browser" (eFP browser), developed by the 
BAR team facilitates the interpretation of gene 
expression data through pictographic 
representation of experimental samples

Recently, Gramene added the eFP browser 
tool for 4 plant genomes:for Arabidopsis, 
sorghum, maize, and soybean.

Asher Pasha

NEW partnership with eFP Browser at Gramene

Nick
Provart
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Expression Data in Gramene
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Explore gene expression data across species, tissues, cells, and conditions in 
Gramene for cross-species hypothesis generation. 

● 1011 experimental studies across 26 plant genomes, funded by Gramene 

● Collaboration on prioritizing, curating, validating, and configuring expression data. 

● Tailored bulk and single-cell expression data for Gramene pan-genome sites.

Nancy George

Irene Papatheodorou
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AgBioData sc RNAseq Biocuration WG 

PLANT CELL ATLAS

The current and possible future process in agricultural 
SC data ingestion into portal as well as data analysis. 
The inner circle emphasizes the existing problems, 
and the outer circle demonstrates a potential future 
environment with FAIR data and Computational tools 
to use such data.

Chris Tuggle

Sunita Kumari
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Plant Reactome at Gramene
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Sushma Naithani

>34,000 curated and projected 
plant pathways.  
Orthology-based projections 
for 130 species allow 
inter-species comparisons 

http://plantreactome.gramene.org
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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 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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CLIMtools at Gramene: Oryza v1.0

Release 67 (August 2023)

https://doi.org/10.1016/j.xplc.2024.100813

413 env 
variables
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Gramene Pan Genome Sites

Common reference 
genomes (8)
● Maize B73
● Rice Nipponbare
● Grapevine PN40024
● Sorghum BTx623
● Populus trichocarpa
● Arabidopsis thaliana
● Selaginella moellendorffii
● Chlamydomonas reinhardtii
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Sharon Wei

28 Rice 
(R7, August 2023)

38 Maize 
(R4, Feb 2024)

29 Grapevine 
(R4, Feb 2024)

29 Sorghum 
(R7, March 2024)
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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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