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Overview

* The role of search in Gramene
* Demo

* Features in development
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What is in Gramene?
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<Define Gramene>

The Gramene project encompasses a set of best-in-class software tools
that specialize in subsets of functionality.

Most significantly:-
» Ensembl for Genomes and Comparative Genomics
» Plant Reactome for pathways and metabolic networks

And also:-
» ATLAS for expression

We also are working with databases like EVA — variation archive — to
simplify integration of variation data.
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When you think about the architecture of these tools, you see siloes
databases, services and user interfaces.

We have been working to build a data warehouse that combines these data
and makes them searchable together.



Goals of Search Interface

*Search all Gramene data
*Enable powerful, expressive searches
*Provide:-

» useful summaries and visualizations

* links to specialized tools
*REALLY FAST
*demo
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Gramene is a curated, 0pen-source,
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Gramene Portals Latest News
Highlights of SGN 2016 meeting
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1 A BT Q Plant Expression ATLAS ¢¢
Browse and analyze matabole and mguatory Browse plant expression results at EB1 ATLAS

Gramene Mart
An acvanced query interface powered by
BloMart

Gramene Search =
Find and axpiore al data in Gramene database

Bulk Downloads

Gramene

The highlighted region on the top right is the search status (currently all
gene in all genomes)

Click on it to select genomes of interest
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Pick Species from List

Gramene is a curated, open-source, integrated data resource for comparative functional genomics N crops and
model plant species

Gramene Portals

DoDo

Gramene Search

Find and expiore ol data in Gramene database

Plant Reactome
Browse and analyze matabolec and mguatory

pattrways

BLAST
Query our genomes with a DNA or protein
sequence

Outreach and Training

Educational rNSOUTCES and webinars

i
Q

Genome Browser
Browse genomes with annotations, variation
and comparative 100

Plant Expression ATLAS ¢¢

Browse plant expression resuits at EBI ATLAS

Gramene Mart
An acvanced query interface powered by
BioMart

Bulk Downloads

FTP download of cur data
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By default you search across all species
Or you can select a subset from a list
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The list of species (in the same order as in the species tree)

Future plans include making this list easier to navigate by laying it out
on the species tree, color coding clades such as monocots and dicots,
and highlighting model organisms and crop species.
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Gramene is a curated, open-source, integrated data resource for comparative functional genomics N crops and
model plant species.

Find and expiore all data in Gramene database N
ncl compamiive foots Hightights of the 2036 GODAN Summt

Gramene Portals Latest News
™ . Highlights of SGN 2016 meeting
Gramene Search | [ Genome Browser
I I Browse gencmes wih annotations, vanation Older news

pcianes 10 Gramena's Search Intertace
Webinar: Tues, Oct 4, 2016 @ 2,00 pm EDT

} Plant Reactome Plant Expression ATLAS ¢ Gramara priciting ol e 1401 577G
naly? 1o Contererce. 26-29 Sept 2016
A Browse and analyze matabole and egutory S R
pattwirys - Gramans paricipating at the 2016 GOOAN
Surmme
Gramaca's impact on plart ssearch in 2015
2%
| BLAST Gramene Mart
I”Il””” Query cur gencmes with a DNA cr protein 12 An acvanced query intertace powered by B
| soquence BioMart Mighihts of IGAR 2016 In Gysongly, Koma
20%6 Basic ONA Biokogy and Blcintormatics
STEM Carps
o . Gramara st ASSW s Part gy Cortermnce
[ Outreach and Training Bulk Downloads 0%
O O O Educational Msources and webinars l I FTP download of cur data
oo
Archive
m Legacy tools and data (markers, Cyc
pathways, eoc)

Mgranene

Revert back to all species
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Type to saarch! Try typing & gene kientifier, ontology term, pathway, of functionl domain

Gramene Features
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Suggested terms A% PIOVICed as you See the dstribution of resuls across il
Type genomes:
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Find an
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For Example

= What are the homologs of Arabidopsis thallana's PADY gene in the Oryzese?
= What cylosolic genes in A. thallana and Z. mays are in the pyruvate metabolism pathwary and bind either NAD or NADP?

| BLAS,
I”””'” Query cur genomes with a DNA or protein

sequence
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O O O Eductional resowoes and webinars
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An acvanced query interface powered by
BloMart

Bulk Downloads

| ¢ I FTP download of cur data

The little help icon loads a small guide

© 1761223 ganes in 44 ganomes ~

Gene

Concise view of available information
about & gene:
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Start typing jasmonic acid signaling

Suggested filters appear grouped by category, with top scoring matches
displayed first
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JAR1 A12G46370 Arat oo s emcrate emie shease it 2 momb of o

Auxin-responsive GH3 family protein

GH3.3 JAR1
Jasmonic ac MTROrC SO AT SyTe

Note the selected suggestion becomes displayed below the search box,
numbers in the search status area are updated

Taxagenomic distribution shows species tree (based on ncbi taxonomy)
Count of genes in each species

Linear view of each genome — color by chromosome. Unanchored
portions of a genome are gray and don’t show the position of search
results

Below is a list view — arabidopsis results appear first because they tend
to be best annotated

Non-arabidopsis genes have a model species homolog to provide some
hints of annotation to a gene
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Encodes & jasmonate-amido synhetase that s & memter of e
GO tamly of protene. JAY Catalyzes the formation of &
.

Gramene

The location view shows a lightweight genome browser that lets you
see the annotated gene structure.

You can scroll and zoom in/out
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All within 2:19032502- 19036094

1 Gramene

Plant Foactome | Jasmenic ackd sgasieg X
: |
AU Gursted Dwacriotn
JART1 A12G46370 Arabidopsis thaiana e ot I et te
GHO tamsly of proteina. JARY the formation of &
Auxin-responsive GH3 famiy protein prindomrdclmtoprlonn
[ESTl Horology  X-refs
Cl 2:19033741-1
Cumontly viewing: 2-19032592- 19036094
PR e am——— Reset
Pe— [ —
o gy e T Cer WD ) e
[ = e
Search Gramene Links to other resources
All on Chromosome 2 Gramens Ensembl
PreytoMine
Arnport

Scroll to exon junction
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JAR1 AT2G46370 Arabidopsis thaliana
Auxin-responsive GH3 family protain

m Homology  X-refs

ion: C 2:19033741-1
Currently viewing: 219034302- 19034383

£ o o .

2tedt Deacrten

AN Gus
Encodes & jasmonate-amido synhetase that s & memter of e
GO tamly of protene. JAY Catalyzes the formation of &

..

Zoom to 100bp zoom level to see splice acceptor sequence and start

codon
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Pt Reactome | Jasmenc acd sgrairg X

0S05G0143800 Oryza sativa Japonica Group

unkncwn

Location Momology  X-refs

GHB3.5 050560585200 Oryza sativa Japcnica Group
Jasmonic ackd-amido syrithetase JART

[ Locarcn [

Cl 5 20205715

Currently viewing: 5:29199649- 20206266
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ST Bk T syTehetase SARY

Links to other rescurces.

PrijtoMine
Acaport

GH3.12 0s11G60186500 Oryza sativa Japonica Group
Probable indoke-3-acetic acid-amido syrihetase GH3.12

Location Momology  X-refs

Zm00001d009714 zea mays

ersermbi gramere. crploryza_satvalGene/Summany 10S06GOS 06200

Expanded location tab on rice gene GH3.5

Qo 2o o - @
29,200,000 201000 #.20000 200000 7304000 9.208 000 2
- T — —

JAR1 Arabicopeis thatana

JBETOnc ac-amIco ByTthetaue AR

JAR1 Arubicopsis thasana
Jasmon 0K V) Syrihetase ART

Click Gramene Ensembl link to go the gene page

16



Logr/Pagan:
’cmm”fxmr BoMat  Toos Dowriads Hep Foedback  UposdData Search Oryza satva Japonics... Q

Oryza satva Jagorica (RGSP-1.0) v Location: §29,200.200.20.205,715  ((NGREONENEN  Transcrign: GHYS

Gero-based displays
o Gene: GH3.5 osesaoses200
Spbcn varants
Trasacrpt Companson [Source:
Description Jasmonic ' JAR [ Acc O8I581)
Seq.arce Location Cheomosome §: 29.200.200-29 205 715 forwand strand.
Secordery Structure About this gene This gene has 1 ¥anscript (spice variane). B4 cahokogues and 12 paraloguos.
e Tanacron
- Pt Compara
algremmers
Gor Yoo
Gorw gantess vee
Name  Trwscripti®  bp  Protein  Blotype UniProt RafSeq Flags
raloges GHIS  OSOSTOSSG20001 2407 Sdlae ’ QOIS81°  NM_CO1062905 4
= Panasprome Compans coding NP_0D10664604
Gone Tree
8 mc"“"‘“ Summary @
GO Buokogieal process
GO Cobular component Name GHI S (UniProti(B Gane Name)
0 Mol e UniProtKs This gene has protsins that comespond 10 the following UniProtKB idertibers: QBISE1 &
= Gonete Vanascn Gene type Proton coang
Vasant able
s al Annotation method Gene annctasen by insematonal Rice Genome Sequencing Project IRGSP) @ dated 2013-04-24. Bead more.. @

Gene Legend
- Proten Codng Nen Proten Codng

- RGSP _—NA gere

ar October 2016

fgranww i

The ensembl gene page
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Click Gene expression in the sidebar

This expression atlas view widget is something we’d like to incorporate
into the gramene search results
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Gramene s a curated, open
model plant species.

Gramene Portals

Gramene Search
Find and expiore ol data in Gramene database

- ! Plant Reactome
DE753441 Browse and anatyze metabolic and regutstory

o7 pattrways
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“II”“' I ” Query our genomes with a DNA or proteln
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Educational rNSOUTCES and webinars

Archive
Legacy tools and data (markers, Cyc
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Genome Browser
Browse genomes with annotations, variation
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Browse pression results at EBI ATLAS
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An acvanced query interface powered by
BloMart

Bulk Downloads

FTP download of cur data

for comparative functional genorr
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Back to the search homepage to do a new search for RFL1
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Gramene

Gramene

RFL1 Ar1G12210 Arabkdopsis thallana
APSS-ike 1

Location Homology  X-refs

Bra019755 erassica rapa subsp. pekinensis

AT1G12210 (E=20-222) RFL1 | RFL1 (RPS5-ike 1); ATP binding / protein binding

° ) Qe in 2 geromes -

RFLY ham gn sacusnce smiarty 19 P adacert Caaaue
rosistance () gene APSS.

RFL1 Arabidopsis thallan

Omease ssstance protee AFLY

Note only a few genes are annotated with this term (9 genes in 2

genomes)
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RFL1 AT1G12210 Arabidopsis thaliana FELY has hgh sequence simarty 10 the acjacent Gaeuse
RPSS-ike 1 ressnce (R gare PSS

Compara Gene Tree

This phrylogram shows the refationships between this genes and others similar to it, as determined by Ersernbl Compara

Gene Tree
] Maroiconyia 44 geres. 1 parsiog

s 45 geres. 2 caraga

] Brassicacons: 20 geres. 5 parsiog
] Basscotem 1 peres. ¢ pawos
T~ Brasmicacess: 28 gores, 2 parsiogs
? <] Erasncacess 13 gares, 2 parwegs
1= e 13w

[T~ Wowmcacena: 31 gusen  pariogn
| ] Brasncacess: 5 gunen. 2 parmogs
TEETEIT_TGAC. 12 ganedai 1

[ AMTR_s0000250008843
<] Magnotconyes: (24 geres 2 parsops

Search Geamene Links to other rescurces.

Fologs

Click the homolog tab to see the gene tree (1114 genes!)

The tree branches are opened up to show the current gene of interest
(RFL1)

The right hand side of the display is a view of the multiple species
alignment. Colors correspond to interpro domains.
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Gramene

Q/'anwué

RFL1 Ar1G12210 Arabldopsis thallana

RAPSS-ike 1

- m -

Compara Gene Tree
This piylogram shows the relationships between this genes and others similar to it

Gene Tree

Search Gramene Links to other resources.

a3 cetermined by Ensembl Compar

° ) Qe in 2 geromes -

RFLY ham g sacuence smiarty 19 P adacert Canaw
rosstance (R gene APSS.

PRO3267S - L_dom-ke

UCine-rich repeat domain, L domain

963 of 1114 (86.4%) geres
rron

Shaved by all 7 genes in this clace.

Popover on an interpro domain shows how many genes in the gene
tree are annotated with this domain, and for collapsed clades it shows
the number of genes in the clade with the domain

Click on Show All Homologs to update the search filter
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Q/'anwué ° O4es in 37 genomes
.
RFL1 AT1612210 Arabicopsis thalana P11 ok s g s e
RPSS-4ke 1 resacance (R gere PSS
RPSS5 AT1612220 Arabidopsis thakena
Disease resistance protein (CC-NBS-LRR class) family

Gramene

The taxagenomic distribution shows that there was a large expansion in
the dicots relative to the monocots
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Gene Tree | Homoleg of RFLT X

ALR Curated Descripton
RFL1 Ar1G12210 Arabidopsis thaliana RFLT has g sequence simiarty 10 e adjacent Ssease
RPS5-4ke 1 resstance (R) gene RPSS.

Locaten m Xorets

Compara Gene Tree

Tris phylogram shows the relationships between this genes and others similar to it, as determined by Ersernbl Compara.
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# Gramene

If you change the genomes you are searching to just rice and
arabidopsis, the search results are filtered down to the 36 rice and
arabidopsis genes in the gene family.

This special filter also prunes the species tree and gene tree views to
hide branches that don’t lead to arabidopsis or rice.

It is now tractable to visualize the evolutionary relationships between a
pair of species
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Features in development

Download search results

Link from BLAST results to Gramene search
Improve Ul for selecting genomes of interest
Customize filter logic

Index Atlas expression data for search

Atlas and Plant Reactome viewers

Gene family neighborhood conservation viewer
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Neighborhood conservation
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Extend basic functionality
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Gramene - Exploring Function through Comparative
Genomics and Network Analysis
NSF 10S 1127112 (2011- 2017)

Doreen Ware, Pl (USDA ARS, CSHL)

Michael Campbell, Kapeel Chougule, Yinping Jiao, Sunita Kumari, Joe Mulvaney, Andrew
Olson, Joshua Stein, Marcela K. Tello-Ruiz, Jim Thomason, Peter van Buren, Bo Wang,
Sharon Wei

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

Paul Kersey / Robert Petryszyk (EMBL-EBI)
Dan Bolser, Christopher Grabmuller, Chuang Kee Ong, Dan Staines, Brandon Walts /
Elisabet Barrera, Maria Keays, Oliver Mannion, Nuno Fonseca, Laura Huerta Martinez

Lincoln Stein (OICR)
Peter D’ Eustachio (NYU); Guanming Wu, Robin Haw, Joel Weiser, Sheldon McKay; Antonio
Fabregat (EBI)

Crispin Taylor (ASPB)
Patty Lockhart; Weijia Xu (TACC), Amit Gupta(TACC)

EMBL-EBI | i
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We're hiring!

https://cshl.peopleadmin.com/postings/10733

I'( Gramene
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