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Outline
• Overview	&	e-learning
• Integrated	Search
• Genomes

– Variation
– Expression
– Pan-Genome	Browsers

• Pathways:	the	Plant	Reactome
• Gramene in	
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http://www.gramene.org
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http://gramene.org/outreach
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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

734 experiments in 
18 species

264 curated rice 
projected to     
74 species
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Search
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Genomes
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Build 3953 Genomes
• 22 monocots
• 23 dicots
• 1 basal plant
• 7 lower plants Cucumber

Cotton
Sunflower
Blue lupin
Cassava
Coyote tobacco
Common bean
White Guinea yam

Sorghum V3
Soybean V3
Peach V2
Japonica rice 
(models) 
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New

Updated

Build 57Current Genomes
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In collaboration with
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Find a Species

...

http://ensembl.gramene.org/species.html

53 Species
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http://ensembl.gramene.org/Zea_mays
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Navigating Browsers
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Configuring Browser Views

Click on 
“Configure this 
image” symbol

Mouse over track name 
& configure symbol



ASPB 2018

Wheat Polyploid Views
Wheat homologs of Arabidopsis 
DCL1 (Dicer-like 1)

Hint: Search for “dicer” in 
“T. aestivum”
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Variation
SNPs																																				 Structural	variants

EMS-induced	(sorghum	&	wheat)

(Arabidopsis & sorghum)
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Variation Data Summary

• Arabidopsis –1001	Genomes	(3	studies;	includes	structural),	Horton	et	al	,	
BBSRC-funded	collaboration,	Atwell	et	al	[phenotypes]

• Barley – Barley	Consortium,	Mascher et	al,	Comadran et	al
• Brachypodium – B.	sylvaticum (Fox	et	al)
• Grapevine – USDA	germplasm	collection	(Myles	et	al)
• Maize – HapMap 1	&	2	(Gore	et	al,	Chia	et	al),	Panzea 2.7	GBS,	HapMap 3	

(coming	soon)
• Rice [Oryza sativa	Japonica	&	Indica,	O.	glumaepatula,	O.	glaberrima,	O.	

barthii] – dbSNP (Yu	et	al),	McNally	et	al,	Zhao	et	al,	Duitama et	al,	OGE<	
3000	Genomes	IRRI	(coming	soon)

• Sorghum – Morris	et	al,	Mace	et	al,	Xin	et	al	[EMS];	DGVa (structural)
• Tomato – 100	Tomato	Genome	Sequencing	Consortium
• Wheat – HapMap (Jordan	et	al),	CerealsDB,	Krasileva et	al [EMS]

17

~231 M plant SNPs in 9 species 
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The Power of Comparative Genomics

256 mutant lines sequenced
~1.5 M point mutations

Sorghum as a functional genomics 
platform for maize
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Variation Use Case
Find	“stop_gained”	alleles	in	transcription	factors

Step	1:	Use	Gramene	BioMart
Search	genes	with	GO:0003700	(transcription	factor	
activity)	with	predicted	stop-gain	variants

Step	2:	Use	Genome	Browser	to	explore	
structure,	expression,	conservation,	and	
other	features	in	gene	of	interest

Step	3:	Identify	germplasm	containing	genotype	of	interest:

Order seeds 
from USDA or 
contact Dr. Xin
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Sorghum msd1

The secret to tripling the 
# of grains in sorghum &
perhaps other staple crops
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msd1 [SORBI_3007G135700]

The msd1 mutants are not in the sequenced 
population. But... Is the amino acid sequence 
conserved in other species like maize?
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Tools
http://ensembl.gramene.org/tools.html
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Are the sorghum msd1 variant 
sites conserved in maize?

Sorghum
chr7
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Location view

Track Hubs in Gramene
EBI Atlas team: RNAseq-er API aligns all ENA short reads for genomes 
in Ensembl updated daily
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24 Maize NAM Founder lines

• Chromosome-level assembly
• Uniform annotation protocol
• Compara gene trees—ortholog identification
• All pair-wise synteny maps 
• Pan-genome analysis

Yu et al. (2008) Genetics 178:539-551; https://doi.org/10.1534/genetics.107.074245

Variation: copy-number    presence/absence

Pangenome site: B73, W22, PH207 maize + outgroups

Preview at
maize-pangenome.gramene.org

NSF Award # 1744001
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Maize Genomes at PanMaize
Reference genomes for gene tree analysis:
• 3 maize lines: B73, W22 and PH207
• 4 grass outgroups
• 3 dicots
• 3 lower plants
• 2 non-plant outgroup species 

Protein and DNA 
Genome Comparisons

maize-pangenome.gramene.org
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Pathways

https://www.youtube.com/watch?v=8BkwBTMY-3w&t=6s
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https://community.plantae.org/organization/gramene/dashboard
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https://community.plantae.org
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Get in touch!
• Slides,	exercises,	brochures,	posters:	

ftp://ftp.gramene.org/pub/gramene/outreach/aspb_2018

• Outreach:	http://gramene.org/outreach

• E-mail:	feedback@gramene.org

• Gramene collections	in and	

• Announcements	mailing	list

https://www.facebook.com/Gramene @GrameneDatabase
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Doreen Ware, PI (CSHL, USDA ARS)
Kapeel Chougule, Yinping Jiao, Sunita Kumari, Demitri Muna, Andrew Olson, Joshua Stein, 
Marcela K. Tello-Ruiz, Peter van Buren, Bo Wang, Sharon Wei

Pankaj Jaiswal, Co-PI (OSU)
Noor Al-Bader, Justin Elser, Matthew Geniza, Parul Gupta, Sushma Naithani, Justin Preece

Paul Kersey / Irene Papatheodorou (EMBL-EBI)
Dan Bolser, Matthieu Muffato, Guy Naamati, Electra Tapanari, Dan Staines / Nuno Fonseca, 
Alfonso Munoz-Pomer Fuentes, Laura Huerta Martinez, Haider Iqbal, Maria Keays, Amy Tang

Lincoln Stein (OICR)
Peter D’Eustachio (NYU); Robin Haw, Joel Weiser, Sheldon McKay; Antonio Fabregat (EBI)
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Gramene - Exploring Function through Comparative 
Genomics and Network Analysis
NSF IOS 1127112  (2012- 2017) 


