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Thank You, Merci, Gracias!

Y	el	Campeón es…

_	R	_	_	C	I	A
FRANCIA CROACIA

The	last	3	World	Cups	have	all	gone	to	extra-time…
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Where can I learn more about 
Gramene @ ASPB 2018?

• Monday	July	16th,	1:00-1:30	PM@	Plantae	
Pavillion - Getting	involved	with	Gramene

• Poster	#300-008

• AgBioData booth	#1420
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Pathways

Expression

Variation

Integrated search
and visualization

53 reference
Genomes

2.1M gene 
annotations

318 whole-
genome
alignments 

67K gene 
trees

~231M SNPs in 
9 genomes

780 experiments in 
22+ species

264 curated rice 
projected to     
74 species
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www.gramene.org
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Chondrus crispus

Oryza meridionalis

Arabidopsis lyrata

Setaria italica

Hordeum vulgare

Selaginella moellendorffii

Galdieria sulphuraria

Musa acuminata

Brassica oleracea

Cyanidioschyzon merolae

Brachypodium distachyon

Oryza barthii

Solanum lycopersicum

Physcomitrella patens

Oryza glaberrima

Arabidopsis thaliana

Medicago truncatula

Glycine max

Brassica rapa

Oryza longistaminata

Brassica napus

Oryza sativa japonica

Solanum tuberosum

Oryza brachyantha

Zea mays

Prunus persica
Populus trichocarpa

Amborella trichopoda

Oryza rufipogon

Aegilops tauschii
Triticum urartu

Oryza punctata

Oryza nivara

Theobroma cacao

Triticum aestivum

Vitis vinifera

Chlamydomonas reinhardtii

Oryza sativa indica

Beta vulgaris subsp. vulgaris

Oryza glumaepatula

Trifolium pratense

Leersia perrieri

Ostreococcus lucimarinus CCE9901

Sorghum bicolor

Build 53 Build 35

53 Genomes
• 22 monocots
• 23 dicots
• 1 basal plant
• 7 lower plants

New

Bread wheat 
TGACv1

Sorghum V2
B73 Maize 
RefGen_V4

Updated
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Whole is greater than the sum of its parts
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Gramene Adds Value to Plant Genomes 
Annotation	Pipelines
• Repeats/TEs
• Genes
• EST/cDNA
• InterPro domains
• Gene	Ontology	(GO)
• Variant	Effect	Prediction
• Expression	(EBI	Atlas)
• Pathway	curation	&	projection
Comparative	Analysis
• Whole	Genome	Alignment
• Phylogenetic	Gene	Trees
• Ortholog/Paralog	calling
• Synteny mapping
• Pathway	visualization

8

Tools:

• Search
• BLAST

Programmatic	Access:
Gramene API
Ensembl &	Reactome – API	&	
RESTFUL	interface
BioMart
Public	MySQL	server
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• Visualize	genomic	sequence	and	annotations
• Upload	your	own	data	(e.g.,	distribution	of	Salk	T-
DNA	mutant	insertion	lines	in	GFF	file	format)

• Share	data	via	Tracks	Hubs
9

Genome Browsers
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Phylogenetic Gene Trees
• Gene families
• Infers orthologs and paralogs
• Taxonomic dating
• Synteny mapping

http://useast.ensembl.org/info/docs/compara/homology_method.html

Vilella A.J., et al. (2008). Genome Res. doi:10.1101/gr.073585.107
Schwartz S et al., Genome Res.;13(1):103-7, Kent WJ et al., Proc Natl Acad Sci USA., 2003;100(20):11484-9

Whole Genome DNA Alignment
• Pairwise alignments
• B/LASTZ-CHAIN-NET method

Ensembl Comparative Phylogenomics
Reconstructing evolutionary histories
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Phylogenetic tree
Glycosyltransferase genes associated with 
embryo development (GO:0009790) show 

conservation throughout the eukaryotic lineage

Multi-species DNA alignments 
Conservation of micro-synteny between 

soybean, grape & cacao

Comparative Genomics Illustrations

Grapevine Arabidopsis
Poplar Poplar Poplar Poplar

Synteny
Whole-genome duplication in poplar & no 

duplication in grape make grape an 
excellent evolutionary Eudicot reference
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231 Million Genetic Variants
SNPs	&	indels EMS-induced

Structural	variants	(CNP,	RFLP,	SSR)
QTLs
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SNP Variant Effect Prediction in the 
context of InterPro domains

Short chain alcohol dehydrogenase 1 maize SNPs with predicted 
functional effects & projected to protein domains
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http://plantreactome.gramene.org

Pathways

• 74 plant species

• Curated reference:
Oryza sativa japonica

• Super-cluster orthology
projections:

Compara & Inparanoid
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“Fireworks” pathway hierarchy:
explore pathways by functional category

Updated browser interface

Users can upload 
their own -omics data

Visualization overlays 
for data analysis
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ensembl.gramene.org

data from 780 curated experiments.
Baseline expression in Gramene

Users can also project 
differential expression 

from Atlas onto the 
Gramene browser

search.gramene.org

plantreactome.gramene.org
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Integrated 
Search
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How do we move from manual curation to automated 
ingestion of published functional annotations

• Challenge: Automate	and	Scale	Manuscript	Curation
• Approach: Capture	information	at	the	time	of	submission
• Objective:	Prototype	bi-directional	links	between	journal	articles	& databases	

during	production
• Components:

DIVE algorithm 
(automatic)

ArticleExpress
(author curation)
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Take Home Messages
• Gramene	is	an	international	collaboration with	quarterly	coordinated	

regular	release	cycles

• Built	on	best-of-class	software	platforms integrated	via	a	powerful	search	
engine	thus	enabling	easy	access	to	analysis	tools	

• Resource	for	hosting	and	browsing	Phylogenetic	Trees,	Genomes,	
Expression &	Pathways data

• Contributes	value-added	annotations	from	Comparative	Analysis between	
&	within	species	

• Interoperability	&	FAIR	principles:	
– Fits	larger	bioinformatics	ecosystem	by	relying	on	standard	inter-compatible	

formats	&	federation among	data	resources
– Enables	traversing	to	other curated,	clade-specific	&	species-specific	

resources
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Scholarships for PUI Faculty to Develop  
Student Projects in Genome Annotation 

 

 
 

 

Apply to join us in November 2018 for a  

Maize Genome “Annotation Jamboree” 
and the CSHL Biological Data Science Meeting 

 

We invite PUI faculty to apply to a Maize genome annotation jamboree on 

November 10-11, 2018 at Cold Spring Harbor Laboratory (CSHL). Faculty will learn how 
they can involve students in authentic research by making meaningful contributions to 
genome annotation while improving reference Maize genomes at PanMaize. We will 
introduce tools developed by MaizeCODE and Gramene and provide help and support for 
faculty bringing these tools into the classroom. Resources are available to support travel, 
room and board, and registration for interested faculty to the adjacent CSHL Biological Data 
Science meeting (November 7-10). See our website for more about our current outreach 
project in annotation and to learn more about MaizeCODE and Gramene. 
 

Visit www.maizecode.org/outreach to register your interest 
 or send questions: feedback@gramene.org 

www.maizecode.org                  www.gramene.org 
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How to reach us
• Gramene Network	in
• Social	media	&	news	blog

• feedback@gramene.org &	mailing	list

• http://www.gramene.org/contact

https://www.facebook.com/Gramene @GrameneDatabase


