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What is EMBL-EBI?

- World leading source of public
biomolecular data

 Qur vision is to benefit humankind by
advancing scientific discovery and
impact through bioinformatics.
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* Part of the European Molecular Biology\
Laboratory (EMBL), Europe’s flagship
laboratory for the life sciences.
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The European Molecular Biology Laboratory

EMBL-EBI

Bioinformatics

™ Hamburg
Hinxton

® EMBL Sites
®

Grenoble

Structural biology

Barcelona
Tissue biology
and disease
modelling

Hamburg

Structural biology

Heidelberg

Life sciences

Epigenetics
and neurobiology




EMBL member states

Member states (29)

Austria 1974
Denmark 1974
France 1974
Germany 1974
Israel 1974

Italy 1974
Netherlands 1974
Sweden 1974
Switzerland 1974
United Kingdom 1974
Finland 1984
Greece 1984
Norway 1985
Spain 1986
Belgium 1990

Portugal 1998
Ireland 2003
lceland 2005
Croatia 2006
Luxembourg 2007
Czech Republic 2014
Malta 2016
Hungary 2017
Slovakia 2018
Montenegro 2018
Lithuania 2019
Poland 2019
Estonia 2023
Latvia 2024
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Associate
member state

Australia 2008
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Prospect
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Serbia Bulgaria
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EMBL-EBI’s mission

Coordinate
bioinformatics
In Europe

Train the next
generation of
scientists

Deliver data Perform excellent
resources research

Engage with
industry




Data resources

Chemicals,
molecules and
drug discovery

ChEBI
ChEMBL
Metahnl ights
Open Targets
SureLneMBL

2

Genes,
genomes
and RNA

Ensembl

European Nucleotide
Archive

Expression Atlas
MGnify

Rfam
RNAcentral
VEuPathDB
WormBase

Proteins

AlphaFold DB
InterPro
PDBe
PDBe-KB
PRIDE
UniProt

©,

Imaging and
cellular
structure

BioImage Archive

Electron Microscopy
Data Bank

Electron Microscopy
Public Image Archive
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Genetic variation
and disease data

DECIPHER

European
Genome-phenome
Archive

European Variation
Archive

Mouse informatics
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Literature and
knowledge
management

BioModels
BioSamples
BioStudies
Complex Portal
Europe PMC
GWAS Catalog
IntAct
OmicsDI
Ontologies
Reactome
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BLAST/BLAT | VEP | Tools | BioMart | Downloads | Help & Docs | Blog

Login/Register

_tj Search all specie:

Tools

All togls

All genomes

BioMart >

Export custom datasets from Ensembl with this data-
mining tool

Search

BLAST/BLAT >

Search our genomes for your DNA or protein sequence

All species

v | for

e.9. BRCA2 or rat 5:62797383-63627669 or rs699 or coronary heart disease

- Select a species -- v

Pig breeds

3

View full list of all species

Compare genes across species

EMBL-EBI

Our ac

Ensembl release 112 - May 2024 © EMBL-EB

Pig reference genome and 12 additional breeds

Find SNPs and other variants for my gene

Favourite genomes V4

Human
GRCh38.p14

Mouse
n GRCm39

R Zebrafish
B GRCz11

nis page includes a list of current and previous funding bodies. How to cite Ensembl in your own publications

Gene expression in different tissues

Variant Effect Predictor >

Analyse your own variants and predict the functional
consequences of known and unknown variants

Retrieve gene sequence

GGGCTTGETGGCGN
GCOCCTCTOCTOCGCCT
AGGGGACAGATTTGTGA:
CACCTCTOGATGCTHOTT

Ensembl creates, integrates and distributes reference datasets and analysis tools that enable genomics. We are based at EMBL-EBI & and our software and data are freely available

Ensembl is a genome browser for vertebrate genomes that supports research in comparative genomics,
evolution, sequence variation and transcriptional regulation. Ensembl annotate genes, computes multiple
alignments, predicts regulatory function and collects disease data. Ensembl tools include BLAST, BLAT,
BioMart and the Variant Effect Predictor (VEP) for all supported species.

Ensembl Release 112 (May 2024)

* Many new fish genomes have been added to Ensembl
« Population frequency data is available for chicken, dog, goat and sheep through VEP

e Update to our current regulation annotation. The promoters now align with the 5’ ends of known
transcripts

VEP will be updated to use the dobNSFP commercial data release

More release news on our blog

New assemblies with gene and protein annotation every two weeks.

Note: species that already exist on this site will continue to be updated with the full range of

annotations

The Ensembl Rapid Release website provides annotation for recently produced, publicly available
vertebrate and non-vertebrate genomes from biodiversity initiatives such as Darwin Tree of Life, the
Vertebrate Genomes Project and the Earth BioGenome Project.

Rapid Release news# on our blog

Find a Data Display Use my own data in Ensembl

RESOURCE

Core Data
Resource

Permanent link - View in archive




ENSEMBL Beta Genome data & annotation

About the ENSEMBL project

https://beta.ensembl.org/

ENSEMBL .

Genome data & annotation

Species selector = Genome browser ¥ Entity viewer &
Create & manage your own Look at genes & transcripts Get gene & transcript
species list in their genomic context information

ENSEMBL EMBL-EB Wellcome Genome Campus, Hinxton, Cambridgeshire CB10 15D, UF Ensembl blog




What is Ensembl?

AGTGCTTAATGTGGCTAGTGGCACCGGTTTGGACAGCACAGCTGTAAAATGTTCCCATCCTCAC
AGTAAGCTGTTACCGTTCCAGGAGATGGGACTGAATTAGAATTCAAACAAATTTTCCAGCGCTT
CTGAGTTTTACCTCAGTCACATAATAAGGAATGCATCCCTGTGTAAGTGCATTTTGGTCTTCTG
TTTTGCAGACTTATTTACCAAGCATTGGAGGAATATCGTAGGTAAAAATGCCTATTGGATCCAA
AGAGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTT
TATATAACTTTATAAATTACACCGAGAAAGTGTTTTCTAAAAAATGCTTGCTAAAAACCCAGTA
CGTCACAGTGTTGCTTAGAACCATAAACTGTTCCTTATGTGTGTATAAATCCAGTTAACAACAT
AATCATCGTTTGCAGGTTAACCACATGATAAATATAGAACGTCTAGTGGATAAAGAGGAAACTG
GCCCCTTGACTAGCAGTAGGAACAATTACTAACAAATCAGAAGCATTAATGT

7 8 o

Ensembl annotates and maps genomic features from genome
sequences

EMBL-EBI i




What is Ensembl?

AGTGCTTAATGTGGCTAGTGGCACCGGTTTGGACAGCACAGCTGTAAAATGTTCCCATCCTCAC
AGTAAGCTGTTACCGTTCCAGGAGATGGGACTGAATTAGAATTCAAACAAATTTTCCAGCGCTT
CTGAGTTTTACCTCAGTCACATAATAAGGAATGCATCCCTGTGTAAGTGCATTTTGGTCTTCTG
TTTTGCAGACTTATTTACCAAGCATTGGAGGAATATCGTAGGTAAAAATGCCTATTGGATCCAA
AGAGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTT
TATATAACTTTATAAATTACACCGAGAAAGTGTTTTCTAAAAAATGCTTGCTAAAAACCCAGTA
CGTCACAGTGTTGCTTAGAACCATAAACTGTTCCTTATGTGTGTATAAATCCAGTTAACAACAT
AATCATCGTTTGCAGGTTAACCACATGATAAATATAGAACGTCTAGTGGATAAAGAGGAAACTG
GCCCCTTGACTAGCAGTAGGAACAATTACTAACAAATCAGAAGCATTAATGT

& A

Ensembl is an ‘added value resource’ bringing together information from a wide range
of other databases in a single site

EMBL-EBI i



What is Ensembl?

AGTGCTTAATGTGGCTAGTGGCACCGGTTTGGACAGCACAGCTGTAAAATGTTCCCATCCTCAC
AGTAAGCTGTTACCGTTCCAGGAGATGGGACTGAATTAGAATTCAAACAAATTTTCCAGCGCTT
CTGAGTTTTACCTCAGTCACATAATAAGGAATGCATCCCTGTGTAAGTGCATTTTGGTCTTCTG
TTTTGCAGACTTATTTACCAAGCATTGGAGGAATATCGTAGGTAAAAATGCCTATTGGATCCAA
AGAGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTT
TATATAACTTTATAAATTACACCGAGAAAGTGTTTTCTAAAAAATGCTTGCTAAAAACCCAGTA
CGTCACAGTGTTGCTTAGAACCATAAACTGTTCCTTATGTGTGTATAAATCCAGTTAACAACAT
AATCATCGTTTGCAGGTTAACCACATGATAAATATAGAACGTCTAGTGGATAAAGAGGAAACTG
GCCCCTTGACTAGCAGTAGGAACAATTACTAACAAATCAGAAGCATTAATGT

U.S. National Library of Medicine m

Genome Data Viewer

www.ncbi.nlm.nih.gov/adv www.genome.ucsc.edu

www.ensembl.org (vertebrates)

WWWw.ensemblgenomes.org

(non-vertebrates)

EMBL-EBI i


http://www.ensemblgenomes.org/
http://www.ncbi.nlm.nih.gov/gdv
https://genome.ucsc.edu/
http://www.ensemblgenomes.org/

Y VY Y VY Y VY VY

Ensembl features

—E Y
Genomes and gene builds for >300 species - . =
Variation data — -

Compara (alignments, gene trees, homologues) 'y yJyJ

Regulatory builds - y Jy v ]
BioMart (data export) ‘
Tools for data processing, e.g. Ensembl VEP

- le!s,:

Display your own data

Programmatic access via APls

Completely Open Source (FTP, GitHub) ENCODE

" EMBL-EBI Ifs;g;::



Ensembl Variant Effect Predictor (VEP)

dbSNP
Short Genetic Variations

1 Q0(y eromas

'HGMS’

gnomAD
NYYY

genome aggregation database

- GWAS
Catalog

orphanet

. Europe PubMed
Central

/Reference Data\

Ensembl transcripts

RefSeq transcripts

Variants, citations
frequencies

Regulatory features
+ motifs

Disease/ phenotype

\ associations /

Consequence

missense_variant

:> - te!nu,v

Variants

-

Algorithms
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o conservation
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[l regulatory region
[l TF binding site

Is prime UTR variant
[J start retained variant
[] start lost

[ splice donor variant
[l splice acceptor variant

[ splice region variant
[l intron variant

[] 3 prime UTR variant ‘

[D downstream gene variant]

[] synonymous variant

[] missense variant

[ inframe insertion
inframe deletion

Jl stop gained

B frameshift variant

B coding sequence variant

l intergenic variant
[] upstream gene variant

.

[] stop retained variant
[l incomplete terminal codon variant

r stop lost

/

Symbol Feature HGVSp Codons SIFT  PolyPhen gnomAD gnomAD  Clinical
AFR AF FIN AF significance
AGT ENST00000366667 ENSP00000355627.4:p.Thr207Met ACG/ATG 0.997 0.06221 0.1761 likely_benign

EMBL-EBI i



http://www.hgmd.cf.ac.uk/
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DECIPHER is a web-based platform which helps clinical and
research teams to assess pathogenicity and to share patient data

Help integrate genotype & phenotype data to determine the
consequences of variants for health and disease

‘W DECIPHER

/ GRCh38 Celebrating 20 years

DDD (UK) Search DECIPHER ® Q Help Join Login =)

https://www.deciphergenomics.org

— ¥ VPP wIe Cr

Explore DECIPHER

It's free and you don't need to log

cal genome

' Join DECIPHER

Be part of the sharing community

Already a member?

in

b snme ool suootmmen sentem sobks ote ade 2onle memal s0oenode ol o sadham oo comm snoaddambs csmedsmendsm smenad solbes oin ads 2o man o lone ok

Log in to access your patient data


https://www.deciphergenomics.org

DECIPHER supports data sharing and linking

Gene
Matcher

Phenome Patient
Central Matcher

MyGene2

RD-Connect
Connected GPAP
Knowledge
Sources

RD&

Node

nnnnnnnnn
s

.. EMBL-EBI

BCH seqr

.
.
.
p | ®
Q Japan Agency for Medical Research Boston Children's Hospital \ e // ‘ Ie ’ D O M I M
@@ g Deveiopment @ Children's Rare Disease 5, G2P o
Aueo Cohorts Initiative g
N, ‘
Bed
2% > m
)’ N1
! 4 \

GAAGH / GRCh38

DRIVER PROJECT

Celebrating 20 years ERE O Con ISCA

= o ?»;3‘*1 8

Locus Specific Database




DECIPHER by the numbers

>49,000
anonymised,
open records

>320 depositing

4763 Collaboration requests amongst DECIPHER users since October 2014 Ce ntre S

45 countries
>59.000 variants

with depositing
centres

>197,000
phenotypes
(HPO)

/ consortia,
>73,000 patient
records

>3,500 publications citing DECIPHER

19 EMBL-EBI i




What can | do/see in DECIPHER?

"\ DECIPH ER About Browse ~ DDD (UK) Search DECIPHER @ Q Help Join Login %)
/ GRCh38

' Mapping the clinical genome

Explore DECIPHER

It's free and you don't need to log in

Join DECIPHER

Be part of the sharing community

Already a member?
Log in to access your patient data L

DECIPHER is used by the clinical community to Projects affiliated to DECIPHER can deposit and
share and compare phenotypic and genotypic data. share patients, variants, and phenotypes to invite Emall aidiress
The DECIPHER database contains data from collaboration and facilitate diagnosis. Once
48,873 patients who have given consent for broad deposited, you can use DECIPHER to identify and Emall n
data-sharing; DECIPHER also supports more prioritise potential matches, and you can request
limited sharing via consortia. Have a look at the notifications as soon as new matches arrive. Password
numbers. ; Ry .
As well as influencing individual patient outcomes, Password m
Anyone can browse publicly-available patient data use of DECIPHER has contributed to over 2600
on DECIPHER and request to be put in contact published articles since 2004. It's still free, and you
with the responsible clinician. Why? Because are in control of what data to make pubilic.

sharing benefits everyone.



DECIPHER supports many types of genetic variation

Sequence Variant Aneuploidy/Segmental aneuploidy Insertion
Sequence Variant Nullisomy Mobile Element: Alu
Copy-Number Variant Monosomy Mobile Element: LINE1
Deletion Disomy Mobile Element: SVA
Duplication Trisomy Retrogene
Duplication/Triplication Tetrasomy Other Insertion
Triplication Uniparental Disomy Short Tandem Repeat
Amplification (= Triplication) Isodisomy Short Tandem Repeat
Heterodisomy [DIEREE Location Type Genes  Size Annotations Inheritance /  Pathogenicity / Shared Links
Unknown Inversion Genotype Contribution
“ (2] (2} e
12 Zg:-’s’gg Short Tandem Repeat ATN1 > 150 bp Unknown Click here = Show more ~
IBA G Deposited 2020-06-17 Heterozygous
Repeated = 50 times
22749354 : ; ®
15 S Uniparental Isodisomy 119 5.69 Mb Maternally Click here a Show more +
Deposited 2020-06-17 inherited
. 16 ggggzg Sequence Variant GNAO1 SNV spiice_donor_variant De novo Likely pathogenic 2 Show more
\§ \\\ G>1A Deposited 2020-10-07 ENST00000262494 Heterozygous  Full
\,\ €.723+1G>A [em2 X pp3 X ps2 ]
:\;\4 \, SpliceAl: AS donor loss m Last annotated: 2020-10-07
\ Not in gnomAD: see coverage
o= | 5 (R Insertion of LINE1 MEF2C  6.02 kb insertion De novo Click here = Show more ~
/ | S element Forward strand Homozygous
I/ Deposited 2020-06-17
oy ) 118374637 ; ) ) =
&2 & LW [l Insertion KMT2A  450.00 kb insertion Unknown Click here - Show more v
AN RS $‘_‘ /‘/ ‘ Deposited 2020-06-17 Soquence Hom Homozygous
AN = — - 1:30000-430000
I ","_ =) 'SQ_A»"
Nuclear '/ X ::::?922 Inversion F8 7113 kb De novo, Click here a Show more ~
J 22792 4
il S0 Deposited 2020-06-17 mosaic
genome Hemizygous
Mitochondrial genome Gl 12823 Duplication/Triplication 11 2.07 Mb Dosage sensitivity score: 1.00 De novo, Click here & Show more v
M Sampling probability mosaic

Deposited 2020-06-17
Homozygous



DECIPHER supports visualisation on GRCh38

= Tracks NGRS | T E 912 B BB B ) B4

Selected vanant

156.07 Mb 156.08 Mb 158.08 Mb 156.10 Mb 156.11 Mb 158.12 Mb 1;.13 Mb 156.14 Mb 156.15 Mb Q Q
.’ Genes LMNA > SEMAS
i+ Protein coding
% Coloured by

. pHaplo score

SRR [ H i o range:s: S T ————
0.0 0.1 02 0.3

< MEX3A

04 05 08 0.7 08 0.9 1 B No pHaplo score - Non coding genes
Less probable >—————————— Probability of exhibiting haploinsufficiency > More probable
s e pationt. ILERL R I L0 R L ML T T I T T T T T RS YO T M i
This Patient:
Sequence
* Variants
T | ] S ,
< acstumren | B | M| @ [ | L 3] I i1 H |n
& i J
e tney I CTCF Binding Site Enhancer
Bt Open Chromatin Il Fromoter
Legend I Promoter Flank
Transcript e Protein change VEP Consequence Other annotations e
ENST00000368300.9 - NM_170707.4 D/N at position 164 of 664 T Sift Deleterious (0.02)
ENSP00000357283.4:p Asp164Asn PolyPhen Benign (0.063)
. CADD 2538
ENST00000368300.9:c.490G=A REVEL 0.55
SpliceAl £02
ENSTO00000677389.1 - NM_005572.4 D/N at position 164 of 572 ] Sift Deleterious (0.01)
MANE Plus Clinical ENSP00000503633.1:p.Asp164Asn PolyPhen Benign (0.037)
CADD 2538
ENSTO00000677389.1:c.490G>A REVEL 0.55
SpliceAl =02

EMBL-EBI




DECIPHER supports granular phenotype display

Mother[fJ  Father [}

Patient phenotypes

Abnormality of head or neck

Cleft palate  Dimple chin

Abnormality of limbs

Broad thumb

Abnormality of the nervous system

Delayed speech and language development

Abnormality of the skeletal system

Clinodactyly of the 5th finger

Qoo
Q@oeo P
@eoe O

Specific learning disability

Milestones Measurements

Social smile Growth
Height
Sat Independently
v Weight

Walked Independently v Head circumference

First words Visual Function

Visual acuity

Area of preserved field
Area of scotoma
Flicker ERG timing

Fundus imaging
Area of atrophy (AF)
Area within hyperAF ring
Central subfield thickness
Macular thickness
Ellipsoid zone length (H)
Ellipsoid zone length (V)

Weight (ka)

Median

5 Age (years)
00 02 04 06 08 10 12 14 16 18 20 22
Weight
Age “ Value Percentile sD
1 year 8 kg 5 -1.63SD =z

23



DECIPHER supports protein structure visualisations

Protein: Q14004 © & Links~ & Tracks and filters
Transcript used in protein view: ENST00000181839.10 14 exons, 1512aa

Exons

Pradicted NMD Escape
Conservation

Missense Constraint
gnomAD Missense

gnomAD Homozygous Missense
gnomAD LoF

DECIPHER variants

Domains and annotations

ClinVar variants

Secondary Structure

3D Structures

Variant Legend

Missense Constraint Legend

CDK13

13z 200aa3 400aa G600z3 &00a3 1,000za3 1,20
| | | | I (][] | |
=
B0 1)1 W [T J/T |90 W00 N(MMSWMN JON VDR 000 0N N O N 00T
N Lotais oS, g
- R

-1

v
v v
w L 4
v o
- 1
Y
w >
v v w
¥ Ywly
YYVYy v ViV W v =
—-'—‘—'.—-ﬁ'ﬂ—h‘—- i
e o
(m] A AALA A EmjA AA ANOEm m
& = e A 0 o AAA AAA A Ja
A A B A O ASE A A A
A A AA A
A =} A | | <} A A &
A A
A a

1az 200aa 400a3 G600za 800a3 1,000za 1,20

I Likely LOF

BN Protein Changing

I Splice region variant

I Synonymous variant

¥V 0O Variants annotatad as pathogeniciiikely pathogenic are shown as filled triangles/zquares: unknown/uncartain/benign varianis are shown as open iriangles/squares.
A~ The location of protein truncating codons, including stop gained vanants, are displayed as squares. All other variants are shown as triangles.

ENO00-02 WN02-04 WNO04-06 WNO0G6-08 WENO0B-10+

Bl Not significant (p-value = 0.001)

Missense Constraint data, 0.0 is more intolerant to missense variation, 1.0 + is less infolerant o missense varniation




DECIPHER supports Ensembl Variant Effect Predictor

Sequence Variant LMNA 1:156130750 G > A

Browser ~ Gene  Protein [EENUEN Matching patient variants [l ~ Matching DDD research variants [[j ~ Pathogenicity evidence

Consequence prediction (VEP) Clinvar Disease cohorts Allele frequency Functional

Ensembl Variant Effect Predictor (VEP)

Consequences Amino acid substitution Images generated by ChEE
@ 3_prime_utr_variant: 9%
@ 5_prime_utr_variant: 3% & >
intron_variant: 3% 1
» missense_variant: 54% 0 9 H2N
OH i OH
@ non_coding_transcript_exon_variant: 23% Grantham distance @
Conservative (23) % )
) upstream_gene_variant: 9% 0 NHz 0 NH;
Aspartic acid (D) Asparagine (N)
Negative, polar, hydrophilic Uncharged, polar, hydrophilic
Annotations for LMNA: 1 to 35 of 35 Filter..
Transcript © Protein change VEP Consequence Other annotations (2]
ENSTO00000368300.9 - NM_170707.4 D/N at position 164 of 664 ‘missense_variant Sift Deleterious (0.02)
ENSP00000357283.4:p.Asp164Asn PolyPhen Benign (0.066)
St CADD 25.8
NM_001406991.1 ZE‘:’E; E:;VB o
phaiviissense enign (0.
NM_001406987.1 SpiceAl FE
NM_001406986.1 phyloP 10.003

NM_001406985.1
NM_001406983.1 EM BL_EBI

ENST00000368300.9:¢.490G>A




DECIPHER supports matching patients

GRIN2B 12:13437942-13982002

Reverse strand gene: glutamate ionotropic receptor NMDA type subunit 2B

DECIPHER holds 60 sequence variants in this gene, in 60 open-access patients

L] L]
Matching DDD research variants [ Phenotypes Phenotype browser Transcripts [§T) Browser > I n fO r' I I d I a g n O S I S

Patients with sequence variants matching this gene > N eW p h e n Oty p e S
Filters: Functional Similarity v | Sex~ = Consequence v Contribution v | Inheritance + = Genotype v | Phenotypes~ = Enter text [} ] ]
associated with disease

Overview Matching patient variants ' 131

Other variants 11

Displaying data for 28 out of 45 variants, filtered by:

Pathogenicity —

Consequence Inheritance Pathogenicity

> New variant-disease

"
@ De novo constitutive: 86% @ Pathogenic: 39% a I rl n S
Protein Changing: 79% \ @ Paternally inherited, constitutive @ Likely pathogenic: 61% p g
in father: 4%
@ Unknown: 11%

Phenotypes present in multiple matching patients This patient's phenotypes present in matching patients This patient's phenotypes absent in matching patients

12 [l Global developmental delay 12 M Global developmental delay « Microcephaly

7 W Severe global developmental delay 5 B Seizures « Short stature

5 W Seizures 3 1 Intellectual disability

4 0 Delayed speech and language development 1 |  Hypertelorism

3 | Cerebral visual impairment

3 |  Generalized hypotonia

< | Intellectual disability

3 | Strabismus

Show more

Patient Sex ipt/ L i F i (o? q Pathogenicity / Inheritance / Shared Phenotypes

(GRCh37) Similarity Contribution Genotype
(2] - (2]

262325 46XY ENST00000609686 0.70 missense_variant Pathogenic De novo 1 of 3: Global developmental delay; Delayed CNS b4
€.2459G=C (820 GI/A) Full constitutive myelination; Neonatal hypotonia
12:13720098-13720098 p.Gly820Ala Heterozygous

277140 46XX ENST00000609686 0.70 missense_variant Pathogenic De novo 0 of 10: Absent speech; Cerebral visual impairment; D4
€.2065G>A (689 GIS) Full constitutive Dysphagia; Exaggerated startle response; Gastrostomy
12:13724844-13724844 p.Gly689Ser Heterozygous tube feeding in infancy; Infantile axial hypotonia; E M B L— E BI

Myoclonus; Postnatal microcephaly; Severe global

developmental delay; Widely spaced teeth



DECIPHER links to disease management resources

ATP7B 13:51930436-52012125

Reverse strand gene: ATPase copper transporting beta

ClinGen Clinical Actionability

Formerly known as: WND ATP7B has been curated by ClinGen, with respect to clinical actionability.
Also known as: ENSG00000123191
Filter.
Function: “Copper ion transmembrane transporter involved in the export of cd =
from hepatocytes into the bile in response to copper overload.” Source: Unli|
: ; ’ ; Disease “ MONDO ID Status / Consensus Assertion Context Report @ Outcome / Intervention
DECIPHER holds 4 sequence variants in this gene, in 4
Wilson MONDO:0010200 Complete / Strong Actionability Adult 2022-02-14 Morbidity and mortality from copper deposition / Referral to specialist for
Overview Matching patient variants m Matching DDD research ]  Disease AC028 evaluation and to guide appropriate therapy including diet, copper chelation
and zinc therapy
Protein / Genomic
Wilson MONDO:0010200 Complete / Definitive Actionability Pediatric 2022-02-14 Morbidity and mortality from copper deposition / Copper chelation and zinc
. f gt Disease ACO028 thera
Gene/disease association R
Gene2Phenotype @ . S—
- LOEUF (119 @ « Gene Tests
OMIM © sHet g e . (Liselr)\cémlcs England PanelApp @
606882 pHaplo i @ ) Entries in DECIPHER for thi
S ces 0 e ENtries in or this gene
Morbid @ pTrplo [ « Open Targets Platform
Wilson disease (Autosomal recessive)
GeneReviews © ﬁnterpretation and management resources \
. :/glredltgw Dystonia Treatable ID ©
" A Reaco « Copper-transporting ATPase subunit beta deficiency (synonym: Wilson disease) (AR)
ClinGen gene/disease @ IEMbase ©

o Wilson disease ey

ClinGen Dosage Sensitivity @
« Haploinsufficiency: Gene associated with autosomal recessive phenotype (30)
« Triplosensitivity: No evidence for dosage pathogenicity (0)

« Copper-transporting ATPase subunit beta deficiency (Autosomal recessive)

ACMG Secondary Findings @
« Wilson disease (AR)

ClinGen Clinical Actionability Report @

GenCC © « Wilson Disease

Definitive: B

Strong: a
Supportive:

(Assessed by ClinGen, Genomics England PanelApp, Orphanet, Invitae, with respect to Autosomal recessive

ihertance) EMBL-EBI




n ™ Mother [} Father [

|
Patient phenotypes

|
Growth abnormality f>)
Obpesity Qf/

u u u
o l e n o m I c e I c I n e e @
Narrow mouth  Upslanted palpebral fissure. ’ e @ g T
9 jsriezsio SanenceYaran

Abnormality of the musculoskeletal system ™ GRCh38 ENST00000371561.8

BA->c ©.1858G>C

Microcephaly

Management resources

Treatable ID @
« lonotropic glutamate receptor NMDA type subunit 1 dysregulation (ap)

p.Gly620Arg
(620 G/R)

Not in gnomAD: see coverage

Phenotype

Sequence Variant GriNt 9:137162510G = C

IEMbase @

« lonotropic glutamate receptor NMDA type subunit 1 dysregulation (Autosomal dominant, M a n ag e m e nt
Autosomal recessive)
resources

Browser  Gene  Protein [WYNEEUSM  Matching patient variants [[]  Matching DDD research variants ([

Consequence prediction (VEP) m Allele froquency  Functional

ClinVar assertions for 9:137162510 G > C

19 Likely pathagenic for Neurodevelapmental disorder with or without hyperkinetic movements and seizures, autosomal dominant
1% Pathogenic for not provided

1% Likely pathogenic for Inbom genetic diseases

14 Pathogenic for Seizures.

Genotype

neXxtProt @
MSH2-is01-p.Gly322Asp - see data in neXtProt

Effect Intensity Quality Subject protein origin
[ severe G} Amino acid substitution Images generated by ChEBI
Decreases mismatch repair
™
Decreases protein abundance | [ siver | o
Does not cause phenotype increased cellular sensitivity to alkylating agents No impact [ God | 9 /U\ /\/\Hk
Has no impact on binding to EXO1 No impact [ siver [l Non homo sapiens. HaN s;';:z?:;‘:mﬁj?s)
OH
Functional

- el i atient

Glycine (G) Arginine (R)
Uncharged (no side chain) Positive, polar, hydrophilic
Overview Genotype Phenotypes [ Assessments [ Karyotype Citations 1 Contact
GRIN1 i i with i isability alters NMDA receptor trafficking and function. Filter.
Chen W, Shieh C, Swanger SA, Tankovic A, Au M, McGuire M, Tagliati M, Graham JM, Madan-Khetarpal S, Traynefis SF; Yuan H, Pierson TM.
Dopartment of Pharm; . Emory University School of Madicine, Atanta, GA, USA "
T, e VEP Consequence Other annotations e

INCATS NIH HHS: UL1 TRO00454, NICHD NIH HHS: RO1 HD082373, NINDS NIH HHS: RO1 NS036654, R24 NS092989

Journal of human genetics 2017; 89-507 sift Deleterious (0)
’ PolyPhen Probably damaging (1)
N-methyl-d-aspartate receptors (NMDARS) play important roles in brain development and neurological disease. We report two individuals with similar dominant de novo GRINT mutations CADD 31
(c.1858 G>A and c.1858 G>C; both p.G620R). Both individuals presented at birth with developmental delay and hypotonia associated with behavioral abnormalities and stereotypical REVEL 0.909
movements. Recombinant NMDARS containing the mutant GluN1-G620R together with either GIIN2A o GIUN2B were evaluated for changes in thekr trafficking to the plasma membrane SpliceAl <02

and their i properties. GluN complexes showed a mild reduction in trafficking, a ~2-fold decrease in glutamate and glycine potency, a strong
docrease in sensitivity to Mg?* block, and a significant reduction of current responses to a maximal effecti of agonists. GIuN1 complexes showed
significantly reduced delivery of protein to the cell surface associated with similarty altered electrophysiology. These results indicate these individuals may have suffered
neurodevelopmental deficits as a result of the decreased presence of GluN1-G620R/GIuN2B complexes on the neuronal surface during embryonic brain development and reduced
current responses of GIuN1-G620R-containing NMDARS atter birth. These cases emphasize the t functional of de novo mutations and
illustrates how a combination of several distinct features of NMDAR expression, trafficking and function can be present and influence phenotype.

PUBMED: 28228639; PMC: 5637523; DOI: 10.1038/jhg.2017.19

Sequence Variant Grin: 5137162610 G =

Browser

Copy-number variants 8] Other variants (3

Patients with sequence variants matching this variant or its genes

Gene  Protein  Annotation [EEVEICIEREUNENTETS Matching DDD research varfant

Matching
patients

Filters:  Functional similarity - Sex+ G - - -+ Inheritance = ¢

Inheritance
In UTR: 6% @ De novo: 89%
@ in annotated reguiatory region: @ Unknown: 11%
6%

® Protein Changing: 89%

Phenotypes prosent in multiple matching patients This patient's phenotypes present in matching patients.
6 M Global developmental delay 2 1 Joint hypermobility
5 Hypotonia 1 | Deeply seteye o o
4 W Moderate giobal developmental delay 1 1 Generalized hypotonia EM BL_EBI o o0000
3 B Delayed speech and language 11 rofiux 020%0%0%¢
3 B Sozure 1 1 23100 syndactyly ®eg0g00e®
3 B Severe global developmental delay 1 1 Single transverse paimar crease M4
Show more 1 | Intellectual disabiity
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* Members of the global DECIPHER community
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Data resources

Chemicals,
molecules and
drug discovery

ChEBI
ChEMBL
MetaboLights
Open Targets
SureChEMBL

2

Genes,
genomes
and RNA

Ensembl

European Nucleotide
Archive

Expression Atlas
MGnify

Rfam
RNAcentral
VEuPathDB
WormBase

Proteins

AlphaFold DB
InterPro
PDBe
PDBe-KB
PRIDE
UniProt

©,

Imaging and
cellular
structure

BioImage Archive

Electron Microscopy
Data Bank

Electron Microscopy
Public Image Archive

at EMBL-EBI

¥

Genetic variation
and disease data

DECIPHER

European
Genome-phenome
Archive

European Variation
Archive

Mouse informatics

i 3 o ot g

Literature and
knowledge
management

BioModels
BioSamples
BioStudies
Complex Portal
Europe PMC
GWAS Catalog
IntAct
OmicsDI
Ontologies
Reactome
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GTACGTACGTA01110101000
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ATGCATGL0100104
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TACGTAD1110
iCATGEI 0100
ACGT
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Sharing data about humans requires care

x X x

*n*

*x @ *

) e
_l— HIPAA

Governments pass
legislation that
codifies data

protection rights

Exposure of personal
or sensitive data is
potentially harmful




"y =$\ EUROPEAN
EGA manages sensitive human data ARGHIVE oM

Mission: Permanent archiving and sharing of
personally identifiable genetic, phenotypic, and
clinical data generated for the purposes of
biomedical research projects or in the context of
research-focused healthcare systems

@2 curoreAN
S~ GENOME-PHENOME

ARCHIVE
ABOUT DISCOVERY SUBMISSION ACCESS Q
N
XX}
LI
A ; .

GA4GH [ want to...

DRIVER PROJECT

el?(r'. EE ' 2013: CRG & EMBL-EB! enter formal
Resource ~Z _ collaboration to co-manage EGA

> > > https://ega-archive.orqg/



https://ega-archive.org/

EGA data access model

Publication Scientist Data Processor ¥ GDPR elements
® appropriate to EGA
=EEl] 1
=0| [I== -~ .9
www.ega-archive,org ‘ ‘ @
D — o Access granted

ul

Ol

Data Access (|== o N - Data e

Agreement ||| — ——| Processing
(DAA) ||& o —\ Agreement
(DPA)
Data
(0) (@] (o) Controller
Download
and visualise
Data Access Commitee Scientist submitting data

Data submission

Data discovery

Data access

Data distribution



EGA grows and remains key to life science research

1000 >20 PB of 50,000
data to-date

©
)
0 S 40,000
S 750 >
= )
& M 30,000
& 500 2
0 T 20,000
E 2
g 20 S 10,000
S S
& 0 = 0
o

© O ¥ »x» O S O K
O N N N N N o o
A A A R A

EMBL-EBI :
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Data deposited and requested by global community

@ United States

@ United Kingdom

( China

@ Canada

® Germany

@ Australia

( Spain

 Netherlands
France

@ Sweden

@ Korea, Republic of

O ltaly

45 more

Data requesters by country

Last Updated : November 2023

Data submitters by country

Image credit :Aina Jene Cortada

EMBL-EBI :

@ United Kingdom

@ usa

( Germany

@ cChina

@® Canada

@ France

(' Netherlands

( Spain
Australia

@ Sweden

® Japan

" Finland

27 more




More genomics data generated in healthcare context

A e R R > 37%: tangible plans for
| T =< personalized medicine

85%: personalized

Active national genomic M medicine as a rationale

projects

] Active national genomic
projects

CCCCC

] inactive and limited scope
projects

] H3 Africa international
project

NEW ZEALAND *
/ .
>

Created with mapchart.net ©

Kovanda et al. How to design a national genomic project—a systematic review of active projects. Hum Genomics (2021). https:/doi.org/10.1186/s40246-021-00315-6 EMBL-EBI :



https://doi.org/10.1186/s40246-021-00315-6

European 1+MG initiative sets vision for data sharing

Cross-border access to genomic data, implementation of genomics-based

health. Supported by 27 countries to date

Austria
Belgium
Bulgaria
Croatia
Cyprus °og
Czech Republic Am blthI’l

Denmark

s Enable secure access to high-quality genomics

Finland

e and the corresponding clinical data across

Germany

s Furope for better research, personalised

Hungary

“ay healthcare and health policy making

Latvia
Lithuania
Luxembourg
Malta
Netherlands
Norway
Portugal
Romania
Slovenia

A R - Spain
: "‘~'f’,""¢ Sweden

Observer counttries

n aaaaaaaa |
updated 22 May 2023 Commission

EMBL-EBI :




Federated EGA: =
discovery & access for sensitive human datas

Federated EGA strives to support
the discovery of and secure
access to human data globally,
while respecting national data
protection regulations, with the
goal of accelerating disease
research and understanding and
improving human health.




Federated EGA collabqration
officially launched in
September 2022

N*  ELIXIR Europe
el(lgyr
@ELIX!REurope

@EGAarchive announced the first
signings of the Collaboration
Agreement between Nationg|
Nodes ang Centra| EGA, & an
important step in the formation of a
#FederatedEG k

Read oyr joint news release with
@emblebi & @CRGenomica: elixir-
europe.org/news/federated...




FEGA engagement across Europe & beyond

H E2®

(.

>24 nodes engaged
and counting!

st A - ER

Last Updated: July 2024

Central EGA node
Federated EGA node

Signed FEGA Collaboration

Agreement
Engaged in work to establish a
FEGA node

Expressed interest in joining &
FEGA Network

Data available

EIM =
PORTUGAL

EMBL-EBI i
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Standards are key to interoperability

Standards

Globz
for Ge

Collabor:

Our community | Driver Projects

European Genome-phenome Archive (EGA)

Provides a secure service for storing and sharing human genetic, phenotypic, clinical, and other
“omics” data for research projects

The EGA is a global network for the permanent archiving and sharing of personally identifiable genetic,
phenotypic, and clinical data generated for biomedical research projects or in the context of research-
focused healthcare systems.. Since its launch in 2008, the EGA has collected data from over 6,000 different
research projects at nearly 1,000 institutions worldwide. The EGA makes this data discoverable, accessible,

The EGAis a long-standing supporter of the Global Alliance for and reusable for researchers who need it, adhering to the findable, accessible, interoperable, and reusable

genetic data through the development of interoperable global sté (FAIR) principles and maximising the value of the collected data.
Driver Projects and has contributed to the development and impl|

Below is a list of the GA4GH standards and APls that are curren

Technical
Standards

Large Scale Genomics

htsget

Read File Formats
(SAM/BAM/CRAM)

Variation File Formats
(VCF/BCF)

Crypt4GH v1.0

Purpose

A protocol for secure, efficient, and reli
access to sequencing read and variatic

Specifications for storing next-generati
sequencing read data. ‘

The specifications for Variant Call Forn
(VCF) and its binary counterpart BCF.

Enables direct byte-level compatible raj
access to encrypted genetic data store
community standards (e.g. CRAM, VC[

m

EGA is funded by ongoing institutional support [7 from EMBL-EBI and the Centre for Genomic Regulation
(CRG) and support through collaborative projects and partnerships [ .

Submission process

PV R :
A

Data Access Committee
(DAC) A

Request process

Data

Access
Agreement
(DAA)

[

A
\/

y (D -
B ==
=1 — QD !éi;

EUROPEAN
‘GENOME-PHENOME
ARCHIVE

European Genome-phenome Archive (EGA)
information

DRIVER PROJECT WEBSITE [4

@2 EuroPEAN
-" GENOME-PHENOME
% ARCHIVE

LOCATION Europe

THEMATIC AREA Rare Disease
Cancer
Complex Traits

Basic Biology

CHAMPIONS Thomas Keane
Jordi Rambla

Aina Jené

41
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Core organizations:
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https://twitter.com/EGAArchive

Data resources

Chemicals,
molecules and
drug discovery

ChEBI
ChEMBL
Metahnl ights
Open Targets
SureLneMBL

2

Genes,
genomes
and RNA

Ensembl

European Nucleotide
Archive

Expression Atlas
MGnify

Rfam
RNAcentral
VEuPathDB
WormBase

Proteins

AlphaFold DB
InterPro
PDBe
PDBe-KB
PRIDE
UniProt

©,

Imaging and
cellular
structure

BioImage Archive

Electron Microscopy
Data Bank

Electron Microscopy
Public Image Archive

at EMBL-EBI

¥

Genetic variation
and disease data

DECIPHER

European
Genome-phenome
Archive

European Variation
Archive

Mouse informatics

i 3 o ot g

Literature and
knowledge
management

BioModels
BioSamples
BioStudies
Complex Portal
Europe PMC
GWAS Catalog
IntAct
OmicsDI
Ontologies
Reactome
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10 YEAR ANNIVERSARY

B Open Targets About ~ Research ~ Jobs Blog Community Contact

@ 2014-2024

S
— Open Targets

Developing safe and effective drugs is difficult and expensive
We are dedicated to changing this with innovative experimental and informatics approaches

Open Targets is an innovative, large-scale, multi-year, public-private partnership that uses human genetics and genomics data for systematic drug
target identification and prioritisation.

Visit the Open Targets Platform which integrates public domain data to enable target identification and prioritisation, or Open Targets Genetics
which identifies targets based on GWAS and functional genomics. We complement data integration with large scale systematic experimental
approaches to support target identification, prioritisation and validation. Check out our latest papers describing our experimental target
identification approaches in oncology, neurodegeneration, and immunity and inflammation.

EMBL-EBI :

Find targets for a given disease Discover genetic evidence for targets Explore our research projects
Visit the Open Targets Platform Visit Open Targets Genetics Read our publications

i 45



Open Targets Perturbation Catalogue

Data input Variant datasets EMBL added value curation input

(& example HUMAN o%

dataset i o*" 330,
,, e | P Mavens || Spesen | (@B cnewelf
Integrate data from functional |~ || T | | =m0 "0 t®*

Gene datasets INtActde Gdlued

E ‘: Complex Portal CY) P D Be

genetics screens and
post-perturbational experiments,
including data from CRISPR,
MAVE, and Perturb-seq, to

Open Targets Perturbation Catalogue

deliver gold standard machine Gene| Public Cloud ' | On premises
. meta-analysis Catalogue | PublicAPIs (- Catalogue Drug2cell Synergy
learning-ready datasets, and a Portal '] Portal |l—| "and Expression
highly customisable public cloud Variant _ e A meta-analysis
meta-analysis Big Query Google Cloud Hive Query .

platform with distributed data
warehousing technology for
cross metadata queries”

Bidirectional connections for input
and output

Z MaveDB

€.,Ensembl

Uniprdt o B Open Targets Platform
.0. s

o
%0

° °
° °
.....
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Open Targets Wellcome Sanger Institute
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Mo Lotfollahi
Charul Jani

Isac Lee

Jason Arroyo
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TJ lyyanki

MaveDB
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Doug Fowler (University of
Washington)

Website: Coming soon!

_— Open Targets
2
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What makes these human g
genomics and health data F 2
resources global?
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participants
In global
Initiatives




ELIXIR infrastructure for life sciences

EII 1r ABOUTUS v WHATWEOFFER v HOWWEWORK v EVENTS v NEWS INTRANET

CEI

ELIXIR Core Data Resources
Ensembl, EGA

ELIXIR is a European life sciences infrastructure, bringing together
scientists from 21 countries and over 250 research institutes.

We enable researchers to access and analyse life science data, to improve
the value and impact of life science research on public health, the
environment and the economy.

International collaborations
Australian BioCommons

What we offer
t Global Organisation for Bioinformatics
“1- * 3 Learning, Education and Training
Guidelines Web portals All resources (G O B L ET)

Guidelines and best practices to help you

manage life science data, run training courses,

develop software and more.

@
ocbpe
®

Partnerships with Industry
and SMEs

Find the right software, training courses,
standards and more in our interlinked portals
to life science resources.

[ ]
VN
& ®
Y sy
&/
Opportunities to work
together

Find compute services, databases, and the full
list of resources ELIXIR coordinates.

el?(r'

For ELIXIR members

If you work at an institute that is part of

Research Data Alliance (RDA)
GA4GH Strategic Partnership

https://elixir-europe.org/

EMBL-EBI i



https://elixir-europe.org/

Global Alliance for Genomics and Health

A Global Alliance b
or Genomics & Health Aboutus v

Unlocking the
power of genomic
data to benefit
human health ©

51

Our community v What we do v Our products v Get involved v News and events v ( 0\']\

Driver Projects
EGA, Matchmaker Exchange
(DECIPHER)

______

g\ CARE
forRARE
%:’1.? Undiagnosed

uuuuuuuuuuuuuuu

Communities of Interest

Rare Disease,Cancer,
Clinical Genomics Laboratory

GA4GH builds the foundation for broz s G~
use of genomic data.

nnnnnnn
The not-for-profit Global Alliance for Genomics and Health (GA4GH) sets standarQEEEE-v
genomic data use within a human rights framework. mect

LEARN ABOUT GA4GH READ OUR FRAMEWORK

https://www.ga4gh.org/

). Japan Agency for Medical Research

\\\\\\\\\\\\\\\\\\

Strategic Partners

ELIXIR, RDA, NIH,
Health Data Research UK

EMBL-EBI &


https://www.ga4gh.org/

National Human
Open Targets Genome Research
g Institute (NHGRI)

SN s y— —
': 4 ; V) (" TRANSFORMING GENOMIC
& MEDICINE INITIATIVE
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% Patients and families for permission to include
their data in DECIPHER

% Members of the global DECIPHER community
% Resources which DECIPHER uses
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