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ENSEMBLE GENOMES

e 1999: Start of Ensembl project (Human Genome)
e 2001: First release of data and web interface

e 2002: Mouse, mosquito, fugu, zebrafish and rat added

e 20009: First release of Ensembl Genomes

 2012: Ensembl (v69): 71 genomes
e 2012: Ensembl Genomes (v16): 359 genomes



EnsemblIPlants

HMMER | BLAST | BioMart | Tools | Downloads | Documentation |

Search: | All species

v‘ for

e.g. Carboxy™ or chx28

All genomes

|—— Select a species -- v|

o View full list of all Ensembl Plants

species
e Edit yvour favourites

Favourite genomes

Arabidopsis thaliana
TAIR10

Oryza sativa Japonica
Group

IRGSP-1.0

Triticum aestivum
IWGSC

Hordeum vulgare

| IBSC_v2

Zea mays
B73_RefGen_wi

Physcomitrella patens
Phypa_W3

Login/Regist

More »

{#| ~ Search Ensembl Plants. ..

New wheat assembly

This release of Ensembl Plants hosts the latest wheat assembly from the WGSC
(RefSeq v1.0). Current data includes:

® The IWGSC RefSeqv1.1 gene annotation.
e Alignment of 95,270 high confidence genes from the TGACY1 annotation.
e The Axiom 820K SNP Array from CerealsDB.

& EMS-induced mutations from sequenced TILLING populations (Kronos and
Cadensa).

e Assembly to assembly mapping and gene ID mapping to the previous TGAC 1
assembly and annotation.

e YWhole genome alignments to rice, brachypodium and barley.

e The TGACW1 assembly will still be availble via the Ensembl Plants archive site &,

Polyploid View Enabled

Polyploid view for wheat has been enabled, allowing users to view alignments
between the three wheat components simultaneously.

Funding

Ensembl Plants datasets are constructed in a direct collaboration with the
Gramene @ resource, funded by the United States National Science Foundationé?
award #1127112 . Read more about our collaboration with Gramene .

#Gramene

The development of resources for wheat is funded by the BESRC-funded Designing
Future Wheat ISP

25 BBSRC

bioscience for the future
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* Genomic sequence
* Gene / transcript / protein models
e External references
* Mapped sequences
 cDNAs, proteins, repeats, markers, probes, etc.
e \Variation data:

* Ssequence variants

e structural variants
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Triticum aestivum (IWGSC) v

HMMER | BLAST | BioMart | Tools | Downloads | Documentation |

Login/Register

¢ - Search Ensembl! Planis... Q

Mare

Search

e.g. TraesCS3D02G273600 or 3D:2585940-2634711 or Carboxy*

Search Triticum aestivum...

About Triticum aestivum

For information about the assembly and annotation please view the WGSC
announcement &

The previous wheat assembly (TGACv1 &) and every other plant from release 31 is
available in the new Ensembl Plants archiveé site.

Trificum aesfivum (bread wheat) is a major global cereal grain essential to human nutrition. Wheat was one of the first cereals to be domesticated, originating in the fertile crescent @&
around 7000 years ago. Bread wheat is hexaploid, with a genome size estimated at ~17 Gbp, composed of three closely-related and independently maintained genomes that are the
result of a series of naturally occurring hybridization events. The ancestral progenitor genomes are considered to be Trficum wrartu (the A-genome donor) and an unknown grass
thought to be related to Aegilops spelfoides (the B-genome donor). This first hybndization event produced tetraploid emmer wheat (AABB, T. dicoccoides) which hybridized again
with Aegilops fsuschii (the D-genome donor) to produce modern bread wheat.

Taxonomy ID 4565

Data source International Wheat Genome Seguencing Consortium &

0 More information and statistics

Genome assembly: IWGSC &

0 More information and statistics

li'l Download DNA sequence (FASTA)

% Convert your data to WGSC coordinates

ﬁ Display your data in Ensembl Plants

Comparative genomics

What can | find? Homologues, gene trees, and whole genome
alignments across multiple species.

0 More about comparative analyses
e Phylogenetic overview of gene families
li'l Download alignments (EMF)

e Genomic alignments [5] [Shows ]

HEpe
§08E
View karyotype

—
-

Example region

e,

Example gene tree

Gene annotation
Carboxy* CAB

F-box

What can | find? Protein-coding and non-coding genes, splice
variants, cDNA and protein sequences, non-coding RNAs.

0 More about this genebuild Example gene

}
"\L

Example transcript

&'l Download genes, cDMNAs, ncRNA, proteins - FASTA - GFF3

% Update your old Ensembl IDs

Variation

ATCGAGCT

ATCCAGCT
ATCGAGAT

Example variant

What can | find? Short sequence variants.

e Maore about variation in Triticum aestivum
o Maore about variation in Ensembl Plants

I'!'I Download all variants - GVF - VCF - VEP

Variant Effect Predictor

\ ;e!u
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; © Triticum aestivum (WGSC) v

Genome

Location-based displays
Whole genome Whole genome @
Chromosome summary
I~ Region overview
Region in detail
Comparative Genomics
|- Synteny
|- Alignments (image) T N< L]
- Alignments (text) o~
|- Region Comparison - M
Polyploid view Wl ] M)
Genetic Variation — M M
|- \ariant table =
|~ Resequencing . M
|~ Strain table )
L Linkage Data
Markers

'n' Configure this page
_ﬁ Custom tracks

W
11}

W
11}

4 Export data
": Share this page

E" Bookmark thiz page

L L L L L L L L L L L L L L L L L L -

iA iB i0 2R 2B 20 3R 3B 30 L] Ll &0 5A 5B 50 GA ¢B &0 TR 7B 0 I

Click on the image above to jump to a chromosome, or click and drag to select a region

Ensembl Plants is produced in
collaboration with Gramene

Summary

Assembly MWGSC, INSDC Assembly GCA 900519105.16, Jul 2018
Database version G944

Base Pairs 14,547 261,585

Golden Path Length 14,547,261,565

Genebuild by MWGESC

Genebuild method Imported from M/GSC

Data source International Wheat Genome Seguencing Consortiume

Gene counts

Coding genes 107,891
Hon coding genes 12,853
Small non coding genes 12,481
Long nen coding genes 82
Gene transcripts 146,597
Other

Short Variants 14,142,687
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Triticum aestivum (IWGSC) v

Location: 30:2,585,940-2,634,711
Location-based displays
~ Whole genome
~ Chromosome summary
~ Region overview
— Region in detail
H- Comparative Genomics Chr. 3D I
- Synteny !
— Alignments (image)
- Alignments (text) Reglon in detail @
— Region Comparison
— Polyploid view
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— "
2.40 Mb 250 Mb 2.80 Mb 270 Mb 2.80 Mb
Gene Legend Genes aligned from TGACY1 non translsting COS - Genes aligned from TGACY1 protein coding
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Location: 3D:2585940-2634711

Gene:

Altemative gene
models...........c.....

Genes.

Variant - All sources.

Gene Legend

Variant Legend

RA<EEIET

Drag/Select: 4
48.77 kb Forward strand mm
2.61Mb 2.62Mb 2.63Mb
| e ")
169_AAD9160E TRIAE_CS42_3DS_TGACv1_272169_AA0916130.1 >
protein coding
N
(AADTL221( TraesCS3D02G007700LC.1 >
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# o CHme & TR )
TraesCS3D02G007400.2 > TraesCS3D02G007600.1 >
protein coding protein coding
< TraesCS3D02G007500.1
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-
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2.59Mb 2.60Mb 2.61Mb 2.62Mb 2.63Mb
~g Reverse strand 48.77 kb
Protein Coding Non-Protein Coding
I protein coding BN RNA gene
B IWGSC low confidence protein coding Genes aligned from TGACv1 non translating CDS
E Genes aligned from TGACv1 protein coding
B splice donor variant B splice acceptor variant
missense variant  splice region variant
I synonymous variant [ 3 prime UTR variant
B intron vanant B intergenic variant
There are currently 42 tracks turned off.
Ensembl Plants Trticum aestivum version 94.4 (IWGSC) Chromosome 3D: 2,585,940 - 2,634,711




Gene: TraesCS3S3D02G273600

Description

Location

About this gene

Heat shock protein 101 [Source:UniProtkKB/TrEMBL; Acc: Q95PH4 &1
Chromosome 30: 379,535 906-379 538 827 reverse strand.

This gene has 2 transcripts (=2plice variantz), 20 orthelogues and 21 paralogues.

Transcripts

Show transcript table

Summary @

Gene type Protein coding

Annotation method Genes annotated with high confidence by WGSC

- Go to Region in Detail for more tracks and navigation optiong (e.q0. zooming)

-

Drag/Select. =

23.92 kb Forward strand —
279,537,500 379,520,000 379,532,500 279,535,000 379,537,500 379,545,000 379,547,500
Contigs.
Gengs
Transcript TraesC S30D02G273600.1
< TraesCS3D02GE Gene TraesC 530026273600
proteincoding  protein  TraesCS3002G273600.1
379,527,500 379,530,000 379,532,500 379,535,000 379,537,500 product 379,545,000 379,547,500
=l Rzverse strand 23.92 kb — Consensus 0.935327102803738318 i
Coverage
Protein  0.233296823658265441
Gene Legend Coverage
Protein Coding Gene GC  57.62
I IWGSC high confidence protein coding Location Chromosome 30:
379,335, 906-379, 539, 827
Gene type  Protein coding
€ Configuring the display Transeript Protein coding
type
Tip: use the "Configure this page” link on the left to show additional data in this region. Strand Reverse
_ Base pairs 3,287
Amino "3
acids
Ensembl Plants release 41 - Sept 2018 @ EMEL-EBI Analysis Genes annotated with

high confidence by
WGSC




Gene: TraesCS3D02G273600

Description Heat shock protein 101 [Source:UniProtKB/TrEMBL, Acc.Q3SPH4 &)
Location Chromosome 30: 375,535,906-379,539,827 reverse strand.
About this gene This gene has 2 transcripts (splice variants), 20 orthelogues and 21 paralogues.

Transcripts Show transcript table

GO: Molecular function @

GO:0000166E nucleotide binding IEA, UniProtKB/TrEMBL:QISPH4 & TraesCS3D02G2T3500.1 * Search BioMart
* View on
karyotvpe
GO:00055241% ATP binding IEA UniProtKB/TrEMBL:Q9SPH4 i, TraesCS3002G273600.2 = Search BioMart
InterPro.ATPaze AAA corer? TraesCS3D02G273600.1 » View on
InterPro:Cl CS1 i, = 3
InterPro: ClpAJB &
Gene: TraesC83D02G273600
Description Heat shock protein 101 [Source:UniProtKB/TrEMBL; Acc: Q9SPH4E 2]
Laocation Chromosome 30: 379 535 906-379 538 827 reverse strand.
About this gene This gene has 2 transcripts (splice variants), 80 orthologues and 21 paralogues.

Transcripts Show transcript table

GO: Biological process @

UniProtKB/TrEMBL: Q3SPH4E, TraesCS3D02G273600.1 « Search BieMart

G0:00195356 protein metabolic process IEA
TraesCS3D02G27IB00.2 4 view on

InterPro:Clp N dom sfil
karyotype




Gene: TraesC33D02G273600 Trans: TraesCS53D002G273600.1

Transcript: TraesCS3D02G273600.1

Description Heat shock protein 101 [Source:UniProtB/TrEMBL; Acc: Q9SPH4 &)

Location Chromesome 30: 379,535,906-379 535,827 reverse strand.

About this transcript This transcript has 7 exons, is annotated with 32 domains and features and is associated with 130 variations.
Gene This transcript is a product of gene TraesCS30026273500 MRS R A=

Summary @

< TraesCS30D02G273600.1

protein coding
—m Rverse strand 3.92 kb i
Statistics Exons: 7, Coding exons: 7, Transcript lenagth: 3,297 bps, Translation length: 913 residues
Version TraesCS3D02G2T3600.1.
Type Protein coding
Annotation Method Genes annotated with high confidence by WGSC

Ensembl Plants release 41 - Sept 2018 @ EMEL-EB|



Transcript: TraesCS83D02G273600.1

Description

Location

About this transcript

Gene

Domains & features @

Domains

Show
PANTHER
PANTHER
Genedl
COD
Gene3D
Gene3D
COD
Gene3D
SMART
SMART
Pfam
Pfam
Pfam
SMART
Pfam
Pfam
GenelD

Superfamiby

Printz

Printz

Prints

Printz

PROSITE patterns
PROSITE patterns
Superfamily

Superfamihy

201
599
208
299
768
768
17

603

710
257
633
164

Heat shock protein 101 [Source:UniProtkB/TrEMBL; Acc: 285PH4 ]

Chromosome 30: 379,535 906-375,539 827 reverse strand.

This transcript has 7 exons, is annotated with 32 domains and features and is associated with 130 variations.

This transcript is a product of gene TraesCSID02G2TI600 IR ELET= o d =1

839
859
345

767
78T

T4z

762
47
839

148
151

621

695
724
309
651
547

Show/hide columns

Description

AbA+ ATPase domain
AbA+ ATPase domain
ATPase, AMAtype, core
AlPase, ASAtype, core
Clp ATPaze, C-terminal
Clp ATPaze, C-terminal
Clp, N-terminal

Clp, N-terminal

Clp, N-terminal domain
superfamiby

Clp, N-terminal domain
superfamiby

ClpA/B family
ClpA/B family
ClpASB family
ClpA/B family
ClpAJSB, conserved site 1
ClpA/B, conserved site 2

Accession
PTHR11638¢F
PTHR11638:5F 14619
3.40.50.3000
cd00003
3.40.50.300c2
3.40.50.300¢2
cd00003
1.10.8.600
SMO0382E
SHMO0382E
PEOOO04ER
PRO77 24
PF104316
SH01086E
PFO28616
PF028610
1.10.1780.100F

InterPro

IPRO03593 ¥ [Display all genes with this domain]
IPRO03593 ¢ [Display all genes with this domain]
IPRO03955 (7 [Display all genes with this domain]
IPR003558 ¥ [Display all genes with this domain]
IPR0193459 i [Displav all genes with this domain]
IPR019459 7 [Displav all genes with this domain]
IPRO04176 & [Digplay all genes with this domain]

IPRO04176 # [Display all genes with this domain]
IPRO36628 17 [Display all genes with this domain]

SSF8192300 IPRO36628 67 [Display all genes with this domain]
PROO300& IPROO1270 62 [Dizplay all genes with this domain]
PROO300& IPRO01270 62 [Display all genes with this domain]
PRO03000F IPRO012706 [Digplay all genes with this domain]
PROO300 IPRO01270 0 [Dizplay all genes with thiz domain]
PSO08700 IPR013363 % [Display all genes with this domain]
PSO0871 & IPRO28299 & [Display all genes with this domain]

P-loop centaining nucleoside SSFS2540

triphosphate hydrolase

IPROZ7417 o2 [Display all genes with this domain]

P-loop containing nucleoside SSFSZ5400

triphosphate hydrolase

IPROZ7T417 p2 [Display all genes with this domain]
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S ArrayExpress

Submit About ArrayExpress

ArrayExpress — functional genomics data  ::!Data Content
Updated today at 03:00

ArrayExpress Archive of Functional Genomics Data stores data from high-throughput functional

genomics experiments, and provides these data for reuse to the research community. » 71356 experiments
» 2306133 assays
¢ 46 86 TB of archived data

@ Browse ArrayExpress

& Latest News

18 May 2018 - New single-cell submission and metadata guide

We are happy to announce the newest addition to our help pages: The single-cell submission guidel

This is a simple step-by-step guide which leads you through submitting single-cell sequencing submissions and lists the minimum required metadata to include. The
guide starts by explaining the expected sample attributes dependent on the experiment design to help you correctly annotate your samples. The next section details

the technical information that is required for single cell-specific procedures including pre/post analysis quality control or how single cells were generated. The library
and sequencing information section helps you to understand the required information for the library construction protocols, how to include barcode information, and
spike-in information where applicable. Lastly, how to prepare the raw data files for your submission.

We hope you find this useful to submit single-cell sequencing datal



Submit About ArrayExpress

Y Filter search results

Filtered by organism IETVINEERRIGN, experiment type EPERREN, experiment type

Page [ 2 Showing of [ experiments Page size @8 50 100 250 500

Accession Title Type Organism Assays  Releasedw Processed Raw Views Atlas

E-MTAB-5898 RMAseq of roots and leaves of tender wheat RMA-seqof  Triticum 12 01/06/2018 - Ay 52 &
(Triticum aestivum cv chinese Spring) during coding RNA  aestivum

interactions with mycorhizal fungi (Funneliformis
mossae) with and without a pathogen attack by
Xanthomaonas translucens

E-MTAB-6398 RMA-seq of pericarp of purple-grain wheat Luozhen RMNA-seqof  Triticum 2 30/03/2018 ;57’ Ay 82 -
Mo 1 of 20 days (D20) shading treatment after coding RNA  aestivum
pollination, against 20 DAP untreated controls

E-MTAB-5975 RMA-seq of pericarp of Triticum aestivum Luozhen RMNA-seqof  Triticum 8  26/03/2016 S N 86 -

MNo_1, field study in Tai'an (China) at 15 and 20 days coding RMNA  aestivum
post pollination in response to shading treatment
after pollination compared to untreated controls

Transcriptomic analysis of F. graminearum disease RMNA-seqof  Triticum 22 28/02/2018 - Ay 101 -
response in near-isogenic resistant and susceptible coding RMA  aestivum
hexaploid wheat lines

E-MTAB-5891 RMA-seq of wheat leaves and roots inresponse to  RMNA-seqof  Triticum 12 01/09/2017 - N 146 &
Xanthomaonas translucens infection coding RNA  aestivum

RMNA-seq of coding RNA of wheat heads from 3,6, RMNA-segof  Triticum 72 3/0er2me - Ay 619 gﬁ’
12, 24, 36, and 48 hours after inoculation of fungal coding RNA  aestivum
pathogen Fusarium graminearum or mock
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. Expression Atlas

A

# EMBL-EBI ¥ Services search & Training €@ About us Q EMBL-EBI

Query single cell expression

To Single Cell Expression Atlas ¥

Gene expression across
species and biological

conditions

& Browse experniments

I
[ | | |
[
Search Gene set enrichment

Gene / Gene properties

4. Download Release notes # Licence @ About Also in this section «

Exploring gene expression results across species under different
biological conditions

Expression Atlas is an open science resource that gives users a powerful way to find information about gene and protein
expression across species and biological conditions such as different tissues, cell types, developmental stages and diseases
among others. Expression Atlas aims to help answering questions such as ‘where is a certain gene expressed?’ or ‘how does its

expression change in a disease?”.

Read more about Expression Atlas

Qrganism Biological conditions

Any v

Examples: REG1B, zinc finger, 014777 (UniProt), GO:0010463 (regulation of Examples: lung, leaf, valproic acid, cancer

gene expression)



Results for leaf OR seed AND Triticum aestivum

Baseline expression Differential expression

Organism part

Show anatomograms

Filter your Showing 4 experiments: 1iBy experimenttype » i Filters Download |+
L &
results ¥
%
Triticum aestivum N
'I- = .
Organism part / & A2 e Y
{.B\ oy & 4~
i S.‘_’ Q}Q éQ &
O e A & & &
Developmental Slage [ I Cell Types - Pfeifar - 20 days post anthesis -
[ sampling time point -
;j' ™ Cell Types - Pfeifer - 30 days post anthesis
- Cell Types - Pfeifer - 10 days post anthesis
3 Tissues - Phillips et al
| H Medium W Below cutoff o No data available

Did you find these results useful?



Results for leaf OR seed AND Triticum aestivum

Bazelng epnession Denentiz| enoression
N . Disp fold change &, Download results
Filter your results : — :
Kingdom Loantald . .
Fiaris ::;:e EEET= Genclname Comparison vp;:;r;:s Experiment name
Species " R . ) | _ - Transcription profiling by high
TGACY] 413043 b + m, EIREEMIE lreglmen B —— throughput sequencing of wheat in
TrElcum st vs "2 week; control stress

Experiment type

RMA-520 MRMA difierential

Experimental variables
[ e
DTme

O Crgankm part
Age

Emaronmental stiress

Requlation
[ zoun
O

& %

& %

& %

& %

%

%

"4 week; cold temperature regimen’

vs "2 week: control’

"4 week; cold termpersture regimen’

vs "2 week; control’

"4 week; cold temperature regimen’

vs "2 week: control’

"4 week; cold termpersture regimen’

vs "2 week: control’

"4 week; cold temperature regimen’

vs "2 week: control’

age, environmental
stress

age, environmental
stress

age, envircnmental
stress

age, environmental
stress

age, environmental
stress

age, environmental
stress

age, envircnmental
stress

age, environmental
stress

age, environmental
stress

age, environmental
stress

response to low temperature

Transcription profiling by high

throughput sequencing of wheat in
response to low tempersture

Transcription profiling by high
throughput sequencing of wheat in
response to low tempersture

Transcription profiling by high

throughput sequencing of wheat in
response to low tempersture

Transcription profiling by high
throughput sequencing of wheat in
response to low temperature

Transcription profiling by high

throughput sequencing of wheat in
response to low tempersture

Transcription profiling by high
throughput sequencing of wheat in
response to low temperature

Transcription profiling by high
throughput sequencing of wheat in
response to low tempersture

Transcription profiling by high
throughput sequencing of wheat in
response to low temperature

Transcription profiling by high
throughput sequencing of wheat in
response to low tempersture

Transcription profiling by high
throughput sequencing of wheat in
response to low temperature
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S G0:0019538 -

Ancestor Chart

Child Terms protein metabolic process

Biological Process

Definition (G0:0019538 GONUTS page)

Cross-References The chemical reactions and pathways involving & protein. Includes protein modification.

Secondary IDs

GO:0008411, GO:0044268

24,167,229 annotations

Co-ocouming Terms
GO Slims

Change Log Synonyms

Ancestor chart o

Ancestor chart for GO:00195238 Chart opfions

A ta T
bictogeeal process —_— >
A Part of .
== costons— e
A Regetates :
metabolic process
A Positively regulates .
————————
A Negatively regulates .
—_—_———
organic substance riErogen compound
metabolic process eabokic process A Qccurs ba [ 3
A Cagadte of '3
A Capable of part of 'y
macromolecule orgunennrogen | | cvmaremensatie | 0 | 0 feeeeeeeeeee st
compound metabalic
metabolic process process

preten metabolic
process

QuichCO « hmps f fowwe abi ac uk/ Quath GO




GO:0044449 GO:0042611

MHC protein complex

GO:0016460

myosin I complex

G0:0042613
MHC class II protein complex

GO:0005859 G0:0032982
muscle myosin complex myosin filament

GO:0005863
striated muscle thick filament




