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The Innovative Management of
Animal Genetic Resources (IMAGE)
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Conservation of
animal genetic
resources

\

Improvement of
animal gene bank
management

Gene banks for
sustainability




Exploiting data as a Community

IMAGE

Poorly used collections

Gene banks collections are a backup of animal genetic diversity
that are poorly used. Data are complex by nature

Information Integrations

Challenging task due to heterogeneity and large amount of data
generated

Standard definition

We need to unify access to gene bank data and create standards
and protocols to exchange data




Data Management Component
Objectives

IMAGE

European web portal which
integrates data from gene banks and
collections

Unify data access to gene bank data
(60+ databases, 20+ countries)

Data management conceptual model
definition




IMAGE Conceptual Model

IMAGE

Collect,
standardize and
submit data

Ruleset to ensure

comparable data

Data integration
Data susta.lnablllty e Support for GIS
and persistance e Querying accross
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IMAGE Data model

Gene Banks
t':s'”g ] IMAGE generated =]
ryowe ‘omic datasets e = 4
Gene Data portal
Banks with IMAGE _ _
other :MAGE | BioSamples common Diversity
databases nject 100 Data Pool Browser
Other U RESTful
collections Validation against External cross AP
(templates) Metadata Standards ~ 'cT€rencing access
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Make data comparable

https://qithub.com/cnr-ibba/IMAGE-metadata

Requirement

Type
Metadata ruleset: Provides ARy
o Data source ID (tezt) the id used in the original data source to identify
. . the record
I nfO rm at ION a bO Ut th e d ata o Alternative id (limited value) the other identifier used in the orignal

data source, e.g. accession, secondary id etc.
o Project (text) All samples are stated to be part of the IMAGE project,

W h IC h IS 4 I |St Of fl e I d S Wlt h while still belonging to each individual gene bank. This tag is required to
identify them in public databases Allowed values are:
. — IMAGE
d |ffe re nt n a m es, data types’ o Submission title (text) A descriptive title for the submission

o Material (ontology id) type of the sample, either animal(organism) or
/ sample (specimen from organism) Allowed values are:

descriptions, requirements,

— Organism
— Specimen from organism

o o. o Field name
cardinalities, allowed values. AN

Allowed values

Description



https://github.com/cnr-ibba/IMAGE-metadata

IMAGE-ValidationTool

https://qithub.com/cnr-ibba/IMAGE-ValidationTool

IMAGE

e US| structure

e Duplicates

Preliminary ¢ Ruleset
check

validation

¢ Cross more than one attribute

e Birth location < Birth location accuracy
Context e Species <> Breed

validation ¢ Child <> Parent(s)

¢ Individual attribute
e Cardinality
Ruleset-based e Valid values/terms/units



https://github.com/cnr-ibba/IMAGE-ValidationTool

Data Validation

IMAGE

Validation summary for samples
[ Pass: 4 X warnings: 0 J Errors: 180 L yson Errors: o]

176 Error: Value Milano provided for field Collection place but value in field Collection place accuracy is missing geographic information (&35
[ 4]} Error: No url found for the field Organism part which has the type of ontology_id (specimen from organism section)
(2] Warning: Ontology provided for field EFABIS Breed country however there is no requirement in the ruleset (organism section) [ Fix this J
(5 ] Error: No value provided for field Birth location but value in field Birth location accuracy is not missing geographic information [ Fix this J

€D Error: decimal degree for field Collection place latitude is not in the valid units list (decimal degrees) (specimen from organism section)

(15 ] Warning: Fail to retrieve record SAMEAO000001 from BioSamples as required in the relationship D
(3] Error: Mandatory field Material in standard section could not be found

A report to understand where errors are




iosamples and Unified Submission
Interface
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# EMBLEBI S Services o & Traning @ Aboutus  Q EMBL-EB

« Sustainability

@, Data Submission Portal . Cross-references

Home | Documentationm | About@® Reference | Guides

Overview Create a submission
Request

Overview

APl root

Accessing the service
HTTP Verbs
HTTP status codes

§ curl *htr

- -X POST -H 'C
Bearar TO Submissions

Authentication Response Teams
Errors
= Projects
Hypermedia HTTPF1.1 201 Created —
; 0
Samples
s d5cd. 434b-57b7. 50772958548
This describes the resources that make up the EMBL-EBI submissions API. If ) Studies
requests, please contact our helpdesk. T
Assays
Accessing the service hssay data
The submission AP is avallable from [https: //submission. ebi.ac.uk/api S
Validation resuits
Ul Support
n i uk rapi issi bs

Spreadshests and templates

Programmatic Access

Submission plans

Data types




IMAGE-InjectTool to handle
everything

IMAGE

https://www.wp5image.eu/image/

e Cryoweb A
e Template
pEIERIdss o CRBanim )
\
e IMAGE-metadata check
el | IMAGE-ValidationTool
J
~

Unified Submission Interface

Submission to pyUSlrest
Biosamples )



https://www.wp5image.eu/image/

Create a submission and upload
data

IMAGE

G powerpeint smarte: X | & slides andvideos % | [ Validation tool Mar % | KB PowerPoint FAG: K X | 3 4 TextBoxesforpe % | [ 10 ways to avoid o0 x | W 6 Alternatives to B X | @ Upload a Datasour. X | 4 =®@] )
“ » C 0O & httpsy/’www.wpSimage.eu/image/submissions/create/ + OE O & f. 4 @ S g
i App Bio Linuzx - admin Programmazicne Tempo Liberoc v Bookmarks Altri Preferiti

IMAGE-InjectTool Home About* Admin Dashboard paolo

Gene bank country:

Italy (NCIT_C16761) v

Organization:

IBBA-CNR (ltaly) '

Choose your data type
Data source type: '

lemplate
CRB-Anim

examples: “2018-04-27", "version 1.5
Uploaded file:

Scegli file | Nessun file selezionato

Need to be in UTF-8 or ASCIl format

Create Submission Return to dashboard -

(D - s

o7




&« C ¢ & wpSimage.eufimage/submissions/1/

IMAGE

= oApp Bic Linuy - admin Pregrammaziare Tempa Libero W Backmarks

Submission detail

8 Focket Man in 20 Sigles Fes: 41 % | du slides and videos - Google Drive % Visbdation tool Mar 2019 - Prese: % | By Google Tradultore % | ) enc-ibbalMAGE ValidationTooh | 3% ) Submission 1 x|+ - @ X

* OB OB Ge * - as|g

Altri Preferiti

paclo ~

IMAGE-InjectTool Home aAbout™ Admin Dashboard

Submission Detail for Italian Cryoweb Subset

Submission Title:
Description:

Gene Bank Name:
Gene Bank Country:
Organization:

Data Source Type:
Data Source version:
Data File:

Created at:

Status:

M. of Animals

N. of Samples

Italian Cryoweb Subset
Italian Cryoweb Subset
Cryoweb IT
Italy (NCIT_C16761)
IBBA-CNR (italy)
Cryoieb
Subset
sandra_data_onky.sg
Feb. 5, 2019, 441 p.m.
Need Revision
26 (8 with issues in validation)

184 (184 with issues in validation)

0




A complete submission

IMAGE

G dangoc % | B Provdin. x | settings x| [ Migrate: x | [ Migratic x | EJ Migratic % | [ Providine x | Y Downico x | [ Bootswe X | % gitmoji| X | @ Editsub X | [ pythent % + o @ = ||
« > @ O @  https://www.wpSimage.ew/image/submissions/6/edit/ a vw B O ¢ ;" ] @ |
i App Bio Linux - admin Programmazione Tempo Libero  d Bookmarks Altri Preferiti
IMAGE-InjectTool Home About~ Dashboard test ¥

Successful submission into biosample x

Edit Submission Data for Test

Name Action Biosample ID Validation Last Changed Last Submitted

ANIMAL::1D::WF60/B0811 [H] SAMEA5649098 March 28, 2019, 11:35 am.  March 28, 2019, 11:37 am.
ANIMAL::ID:::WF60/6532 |ﬂ| TiDelete | SAMEA5649097 March 28, 2019, 1135 am.  March 28, 2019, 11:37 am.
ANIMAL::ID::WF001265 SAMEAS649100 March 28, 2019, 11:36 am.  March 28, 2019, 11:37 a.m,
MA 052 KR S Snh _S03 Mariens... |H|[M| SAMEAS640099 (2 March 28, 2019, 11:37 am.  March 28, 2019, 1137 a.m.

Check my Species [ranslation Table

Back to Submission Detail Back to Submissions List Return to Dashboard

Mlg « B a3 v 3 3@ 8A|s &= @ - ~muabe

Update Biosamples records through InjectTool




Common Data Pool

‘omics Data from
dataset Biosamples

Externa
data

e DAD-IS

IMAGE

e FEuGeNa

Common Data Pool
¢ Daily sync, collate data, API




Image Data Portal

https://www.wp5image.eu/

IMAGE

Home Tables Summary Search About Help

* Access to all Fittrs: 5
IMAGE data A

» Easy interface Supptrens

* Filtering =

Active filters:

Capabilities

« Downloadable ponintin @

Data source ID 4 Species Supplied breed Sex
re S u |tS SAMEA5159538 Sus scrofa Cinta Senese male
SAMEA5159535 Sus scrofa Cinta Senese male



https://www.wp5image.eu/image/

eographic Referencing Tool

IMAGE

id species breed longitude latitude accuracy sample n ; Mtviia
al Cattle hollstein semen um"‘”‘q"""‘ Danmark
. "8 \
a2 Cattle hollstein semen e > {Kebenhavn b._Lietuva
. 5 ‘ {
. Cllck_on_map a3 Sheep moroccan semen @ . Hamburg (.
a4 Sheep moroccan semen Ireland
p attle o) b) 1ons eme Great Britain Deutschland Polska
. a5 Cattle brown  2.56465 46.21111 regional semen London
|nte rface a6 Goat  wild semen
a7 Goat wild semen Hans Cesko
. . °© Slovensko
« Set coordinates G, il ket ‘ Mocehén o
a9 Goat  wild semen : France Magyarorszag
and their le Vizcaya Y ® ’ © Zagreb Romania
0lf€ Hrvatska . ®
Choose coordinate accuracy level: lelGascogn Cpbuja’_gycurest
. Italia
aCCUI’aCleS Exact Coordinate : Barcelona ] : ]  rapun
“.. Roma Ckonje
Cancel Espafia a-is
yrtuga -
Send Data to DB © OpenStreetMap contributors.
=
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Organism: geo_test_7
Alternative id: 7

Submission title: test

Material: Organism

Person last name: Sokolov
Person email: admin@admin.com
Person affiliation: EBI

Person role: submitter
Organization name: EBI
Organization role: submitter
Gene bank name: test

Gene bank country: GBR

Data source version: CyroVist
Data source version: 1

Species: Gallus gallus

Data portal Detail

Gene bank country: GBR
Data source version: CyroWeb
Data source version: 1

Species: Gallus gallus

Supplied breed: test Summary mep
EFABIS Breed country: AFG Birth location coordinates for
Sex: female
Birth location accuracy: missing geographic ation =
O

Birth location longitude: 13.4073130000

Birth location latitude: 52.5174700000

Geographical
coordinates on

maps

E Ay n \ EDha,

: Lobeck etkienburs
Z 1 Mamburg  Schwerin
e~ Bremerhaven
" Groningen
Bremen
hawen) Niedersachsen
Berlin
srland 0]
AIER - o Deutschland (dam
Arhinem .- Munster, Bielefeld 50 Branden
enbosch é
s Wi Summary map
DY Sedort e Sothsen doinosiqskie,
Aschen gonn 0 TharingenS1enbs, Db ¢ Uberdc _ Crestochowa
i He Chemnitz Walbrzych Opole "
Koblenz s T
- Hradec

——Krdlove

EANGsa

Organisms summary

Summary of spacies and breed
distributions

Species

Capra hircus Sus scrofa

Gallus gallus

Supplied breed

Verzaschese Cinta Senese

Specimens summary

Summary of species and organism part
distributions

Dynamic generated views

Home Tables Summary Search About Help

Summary of sex and country distributions

Gene bank country

Male samples: 36
Female samples: 18

Total number of organisms: 123
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Conclusions

Effective data sharing from gene banks across Europe
requires defining clear standards and providing tools to
validate against these standards.

Long term sustainability ensured through submission to
public data archives at EMBL-EBI

Our data portal provides the community with a single point
to access to gene bank data, added value ‘omics datasets
and cross references to external resources e.g. EUgENA

Our tool simplifies data submission process for genebanks,
handling validation and brokering submission to public
archives and IMAGE.

Currently in final stages of testing, production release for
full datasets in coming months
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