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2 FAANG > 2 EUIOFAANG

A coordinated international action to accelerate genome to phenome research

* Coordinated international effort to provide high quality functional
annotation of animal genomes, with a focus on livestock and aquaculture
communities, but extending to other animals.

* Core aims of data openness, reusability, rich metadata and
standardisation to create a harmonised rich genome to phenome
resource.

° EuroFAANG is a particularly coordinated effort within Europe to standardize
our research processes to collectively improve animal production and welfare.
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Steering committee, scientific advisory " Hole =" |
board, and working groups focus on

range of key data reuse aspects. ~ 0= . Ny
Comprised of multiple individual

funded grants -> why coordination and |55 w: e
standardisation is so important.

FAAN G p rOjeCtS COl |a borate a nd @ Functional Annotation of the Porcine Genome
[l USDA NIFA Grant 2018-67015-27501 [$2,500,000] 2018-01-01~2021-12-31

L] L] L] L
reuse eXIStIng genOl I IIC data tO Oesecrives: (1) Maximize functional annotation (n healthy sault porcine tssues relevant [0 phenotypes

important for genetic improvement; (2) Create functional annotation of important tissues during fetal

. development and the association of allele-specific expression with allele-speclfic chromatin modification; (3)
a‘ ‘ e e ra e resea r‘ a n p rOVI e Va u e Identify the functlonal companents of the Immune system as a resource for improving resilience in pigs; (4)

Integrate alf public and project data to develop 2 higher-order regulatory undarstanding of the parcine genome,

to funders. Strong H2020 and USDA

. @ Genome-wide annotation of cis-regulatory elements in the chicken
project data reuse. genome
[ USDA NIFA Grant 2018-67015-27499 [%$1,000,000] 2018-10-01~2021-09-30
Oesecrives: (1) Identify coding and long noncoding RNA transcripts In the chicken genome. (2) Identffy
promoter, enhancer, silencer and Insulatar elements in the chicken ganame. (3) Charactenze actvity states and
tissue specificlty of cis-regulatory elements. (4) Map distal regulatory eflements to their Interacting target

promoters.

Ponert nterrmoes:
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FAANG datasets
Active filters: Remove all filters

* A single access point to all FAANG -

Dataset Archive Assay type

. . EAANG Number of Number of Number Paper
m eta d ata d ata a n d p u b I I Catl O n S accession 7 Title Species Experiments Specimens of Files Standard published
) " _ PRJNA436715 Transcriptome Bos indicus ENA 72 72 144 FAANG @
Species ar related to pubertal

development in

* Providing direct access to e ©

PRJNA417062 RNA sequencing of  Bos indicus ENA 25 25 150 FAANG @
. Gallus gallus € Bos indicus testicular
download all data from various
Bostaurus @D fetus) and liver
samples (adult) [total

underlying public archives. I

PRJNA417061 RNA sequencing of  Bos indicus ENA 25 25 ®
Bos indicus test
RNA-Seq (13 ) samples (adult ¢ . Horizon 2020
[] [ ] [] [ ] o
fetus) and liver ¥ European Union Funding
* Automatically identifies dataset | o (aaay GENE-SWIitCH.
methylation samples (adult)

profiling by [small RNA] https://www.gene-switch.eu/

" L] [] L] . o
r IN I l IoN N I IN k Sk, R GENE-SWItCH aims to deliver new Tueets by GeneSwitch
y underpinning knowledge on the

functional genomes of two main
monogastric farm species (pig and

these publications to datasets.

Ensembl Rapid Release

° Intuitive search and filtering. e

{ Gallus gallus J View data

° Has sub-project pages to access e R

PRJEB42041 Gallus gallus ENA microRNA profiling by high throughput sequencing
. . PRJEB41822 Sus scrofa ENA methylation profiling by high throughput sequencing
just that pro jects data.
PRJEB42775 Gallus gallus ENA methylation profiling by high throughput sequencing

https://data.faang.org/ https://data.faang.org/projects EMBL-EBI |



What makes the FAANG datasets special

* Rich, consistent and validated metadata descriptions.
* Standardised set of core assays from contributing projects.

* Mandatory sampling, experiment and analysis protocols connected to each
dataset and available with the datasets for download.

* Many projects using standardised analysis pipelines attached to each dataset.

* A data platform and community drive that ensures data is open and FAIR.

IEdabIe Accessible nteroperable Reusable
8 [ 2
O & So O

To accelerate genome to phenome research Photo: CODATA

https://data.faang.org/



A full metadata solution for FAANG

* Requires >200 different metadata
questions for different studies. e gy iy

id

Sax Animal sax, describad using any ontology mandal tory Mo PATO:0000047
. . . child term of FATO_D000047. id
o ‘ O n Sta n tl eVO I V I n W I t h th e CO r r l r ' I u n It birth date  Birth date, in the format YYYY-MM- sting  recommended No YYE-MM-
b ) DD, or YY" Y-MM where only the DO, ¥y y-
maonth is known. For embryo KM, Y

samples record ‘not applicable’.

recent changes include aquaculture, i et gt i e

FAANG breed description id
guidelines

single cell sequencing and focus on e
developmental timepoints. oo s s

term normal, otherwise use the s id EFC-0000408

many disease farms 35 Necessa Ty
from EFO.

* Terminology controlled through ST e
standardised ontologies to make s
downstream search and analysis more . s o o v
powerful. Drives portal data filters.

https://data.faang.org/ruleset/samples



Validation and brokered submission

° Rich metadata rulesets are only useful if
they are met by all submissions.

* All FAANG data goes through pre- FAANG validation (Y EEE 203
. . . . 1. Upload template: 2. Conversion results:
submission validation, that blocks s pp——
submission till compliant. 4 Validation resuite
Status: (I
* Validation service not only highlights
. s i s
errorS, It WarnS On SuggeSted Sample name Core errors Core warnings Type errors Trpeﬁamings Custom errors Custom warnings
Improvements such as being more Eiﬂ:fi: i
specific in ontologies. on . e e (G
* Brokered submission to underlying R — =
archives to ensure standard cAvese e o
presentation.

https://data.faang.org/validation/samples EMBL-EBI §:



Detailed protocols mandatory with every submission

* Enhances
{FAANG Home Data * Projects Summary Submit ¥ Search Help

reproducnblllty., rEUSE NG protocols
and comparative R

St u d y p O S S i b i I iti e S . French Protocol name Organisation protocol

National

) tissue sampling 1a French Mational Institute for Agricultural Research 2016
‘I:St_lluﬁe fchrI o (France)
gricultura
® O u r p rOtO CO I b rOWS e r Research Harvest of Large Animal Tissues Roslin Institute (Edinburgh, UK) 2016
(France) GENESWITCH D30 FETUS SAMPLING French National Institute for Agricultural Research 2020
shows all past i)
::Z?l::te Nasal Swabs Large Animals Roslin Institute (Edinburgh, UK) 2014
I
rOtO CO I S A u Sefu I (Edinburgh, o PBMC seperation swine blood French National Institute for Agricultural Research 2016
p . UK) (France)
sorting chicken CD cells French National Institute for Agricultural Research 2018
reference of S, e
. Blood Leukocyte Isolation Roslin Institute (Edinburgh, UK) 2016
methOdOIOgIeS for 2016 m GENE FRIRIN M MM ML W e W W R el A
- oocyte  Developmental stage: embryo stage
future studies. Organism part:
Mnllar
Specimen collection protocol: ROSLIN_SOP_GENESWITCH_E15_EMBRYO_SAMPLING_20200915.pdf
o EnCOu rages Number of pieces: 2.0
Gestational age at sample collection: 15.0 days

standardisation —
across future studies.

https://data.faang.org/protocol/samples EMBL-EBI



Shared development of a complete set
of open pipelines across FAANG. ' TheFU"Ct'O"a'A""°tat'°"°m"'ma'Gemmes(FAANG)

Development based on the principles of
open science, open source code and
reproducible workflows.

Researchers reuse and improve a
common set of pipelines.

EuroFAANG projects are exemplifying
this shared development approach, c o re I
focussing around nf-core.

Will never be one pipe“ne that fits a”’ SO A community effort to collect a curated set of analysis

we capture metadata on pipeline pipelines built using Nextflow.
parameters for full reproducibility.

https://data.faang.org/ Sl Sal




How FAANG promotes highly reusable standardised datasets
Automated Literature services e

Accessible
Analysis pipeline
and parameters

Rich, validated
metadata

ehow fewer
L e e SEEERLAM Lo 18 e

et

— Tt
——ti
1

/FAANG dataset \

ncode: a French pilot project to enrich th
eeeeee

ue sampling protocol 1a

Tiss

Secondary analyses

Legacy @&
and annotations

Detailed sampling and
Legacy contextual datasets

analysis protocols
EMBL-EBI
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Intuitive identification of relevant reusable data

Sex FAANG AP|®

Q, muscle

[ Show only FAANG data (exclude legacy data) APl to access FAANG Data

How can | access data programmatically?

Organism
No results found for organism

Details ~
Bos taurus  ED A —
4451 matching specimens (LD /{name}/{id} Getdetalls of tho Organism, Specimen, File or Datasel els, by their ID v a8

BioSample ID Name Organism part Sex Species Breed Protocols A
Material SAMND4366614 NorthEast3 muscle Sus scrofa nartheast wild ‘GET | /fire api/{protocol type}/{id} Gelprotocalfle v @
SAMNO5440129 NGSHORSED28 muscle female Equus caballus Shetland pony Search o

APIs for external access ->
FAANGmMine.

Google style search

Organism part/Cell
type

SEImean 258 BLAST/BLAT | VEP | Tools | BioMart | Downloads | Help & Docs | Blog

. ‘q Pig (Sscrofa11.1) v

Breed Search Pig (Sus scrofa)

9 | Ontology and —
]-hlstu"l = g y e.g. MAN1A1 or 1:90744429-90875118 or rs327222593 or apoptosis

Genome assembly: Sscrofall.1 (GCA 000003025.6)

Paper publizhed metad ata filte rS €D More information and statistics E é g E

ella_Nownload DNA seaence (FASTA)

FAANG data drives improved Ensembl annotations

https://data.faang.org/ EMBL-EBI




FAANG Ontology improvement service

* Frequently ontologies are not appropriate for use in agriculture and G2P, as are
medical or model organism based.

+ We are developing a FAANG Ontology improvement service that will community
source improvements to ontologies of importance in animal agriculture.

+ Allows users to list ontologies of importance, flag ontologies that need improvement
or are missing.

- Users submit improvements that are forwarded to underlying ontologies for update.

Livestock Ontologies

-4A FAANG H Records ¥ Projects immary Submit ¥ Ontology Improver Search Hels
Ontology Improver Service Logout
Enter Ontology terms in the text box below. For batch input, enter one lerm per line. Torm Ontology Type Ontology 1D Status *
Sus scrofa Sus scrofa arganism NCBITaxon_8823 @ Vverified
Female
Gallus gallus Female SE% PATO_0000383 @ /waiting assessment
specimen from organism
Capra hircus organism NCBITaxon_9925 . Awalting assessment
Sample
white blood cells
Gallus gallus organism NCEITaxon_8031 . Verified
blood
Chpraivm. ] specimen from organism malterial OBI_0001479 Needs Improvement
m Sample @ Not supported

https://data.faang.org/ontology EMBL-EBI ;



Embargos and third party restrictions

For FAANG data consumers:

FAANG data are released under the Fort Lauderdale and Toronto principles 1,2, FAANG data creators reserve the

° Necessary in many contexts, but must
. . righ.t l:g first publication of th&.r'eslults obtained from using a dataset in genome wide analysis {see box 1 for
recognise the dampening of accelerated e me st e o oy et o vecheces oo e e s

Data Coordination Centre and FAANG consortium (email faang@iastate.edu and cc faang@iastate.edu te enguire.)

research if they limit open data reuse. e i

publications and preprints from the data creators as Box 1
well as all of the data accession numbers (e.g. . " el
8 " . = Examples of permitted use, that must include citation
PRIEBE1919%) in the main body of the publication (not of relevant publications or preprints from the data

* FAAN G encou rages prepu b|ication data o . mappl sy bR Y. Crastors 3ndthe datact ckaseon numbers -

] ] The FAANG consertium is producing high qu_a“t_y and WE“__ Any researcher may download sequence data and/for
a rCh IVI n u n d e r FO rt La u d e rd a | e annotated datasets to support the community in generating derived bed files from the data portal, map these data to
a powerful genome to phenome rescurce and promotes a genome and may derive results from thess mapped
rapid dissemination of data to accelerate research. FAANG data to address limited guestions in their own research
projects such as:

agreements to facilitate data reuse. e e

metadata, phenotypic information and detailed protocols. tissue or set of tissues?

FAANG participants provide these data pre-publication to 2. Is a locus, or pathway impacted by a particular
® - . encourage data reuse for maximal benefit to the histone mark?
Recently updated its data sharing S ——

Y

The FAANG Steering Committee commits to report to . What functional elements are present in a genamic

statement to make data reuse e e e e, | emesRmn

= . : Examples of prohibited use without pricr publication
bioclogical measurements as well as analysis of such from the data creators or permission from the author:

expectations clearer. e R,

Fostering collaboration through joint data analyses is also the peer reviewed literature, of the results of a genome
highly encouraged so you are invited to contact data ;"":E;j'"f_"f's's o thiese:dat. Pxamples Ind ude: bt are:riot

creators directly {or via faang-dcc@ebi.ac.uk), or seek

* Still lots needed as a community to oliboratv prners amangst the MG working o | 1 RIS SIS S M o,
develop data openness and clarity of
labelling.

https://data.faang.org/ EMBL-EBI




Potential challenge of Multiple references to data reuse

BLAST/BLAT | VEP | Tools | BioMart | Downloads | Help & Docs | Blog

- ; Pig (Sscrofai1i1) v

* Potential need to reanalyse
past data and for researchers

Pig breeds

Breed Scientific name Ensembl Assembly Accession

to ag ree and SWitCh to neW P | Sus scrofa Bamei_pig_v1 GCA_001700235.1

Pig - Bamei
n View example location | Karyotype and statistics

reference in coordination. Rl o Goncomors

ion | Karyolype and statistics

. . [ Flg Hampshure ; ;o Sus scrofa Hampshire_pig_vi GCA_001700165.1
[ ) Ensu rl ng data IS Com pa rable a\.r=...-r_=‘=t.—_1|r-l!-.I.Jr.dll.mIK.vyn.\,;.:-. and statistics

== Pig - Jinhua Sus scrofa Jinhua_pig_v1 GCA_001700295.1
a n d d OeS n Ot O O t Of d ate H View example location | Karyotype and statistics
go ou .
== Pig - Landrace Sus scrofa Landrace_pig_v1 GCA_001700215.1
H View example location | Karyotype and statistics

View example location | Karyotype and stafistics

re p reSe n tat I O n S a n d SCa | a b | | |ty ﬁ S?LTQ:?:T“E e e Sus scrofa Meishan_pig_v1 GCA_001700195.1

Of g e n O m e b rOWS e rS a re E S.Ir:'.g'-\-:c:r:!-inlol::illun Karyolype and stalistics S Bl LA O
n e e d e d " ﬂ El_It-!g_'\-“_ F|ﬁmgltl:-\',.l'arﬂ[ on | Karyotype and statistics sl fomctien pu 1 St:4 1017001881

° Future advances of graph N R .

w example location

https://data.faang.org/ EMBL-EBI



Some key Gaps for FAANG and wider communities to address

* Standardised ontologies across animals and crops, and improving existing
ontologies from model organism and medical focus.

* Standardisation of minimal metadata standards between larger projects.

* Making data reuse conditions clearer, clearer labelling in molecular archives
and data portals. Machine readable third party constraints.

° Need for cloud based preconfigured analyses to ease entry point and further
standardise G2P analysis.

° Managing multiple references and graph genomics.

° These are some of the key points of focus for FAANG, AG2PI and Agbiodata.

https://data.faang.org/ EMBL-EBI &



Concluding Remarks

°* FAANG promotes reuse through datasets having rich validated metadata,
mandatory protocols, prepublication data sharing, standardised assays,
standardised and documented analyses and an intuitive data portal.

°* FAANG has produced functional maps of key animal species and continues
to broaden its scope (FAANG to fork), whilst maintaining its core values of
reusability and openness.

* Keen to address the data torrent grand challenges, in coordination with wider
communities, to further promote data reuse, openness and standardisation.

Photo: Peter Harrison

Google ‘From FAANG to fork’ EMBL-EBI i




Acknowledgments

peter@ebi.ac.uk
W @peterwharrison

EMBL-EBI

* Alexey Sokolov (FAANG DCC Project Leader)

« Akshatha Nayak (FAANG DCC Bioinformatician)

* Koosum Roochun (FAANG DCC Bioinformatician) .
* Raheela Aslam (DCC Web developer)

o000 OPOO®
o000 O0OOO
o000 0Q0

200000
o000 0®

Horizon 2020
Euro FAAN European Union Funding

for Research & Innovation

AQUA- \; B OVl {C()

FAANG f Unders

RG2Pi

H2020 EuroFAANG collaborators in
particular form:

 AQUA-FAANG

 BovReg

« GENE-SWIitCH
Members of FAANG steering committee
and working groups
Fantastic FAANG community for their
continued data submission, feedback
and support

e., Ensembl w

wellcome

https://data.faang.org/

EMBL-EBI i::



	The Functional Annotation of Animal Genomes Data Portal
	Slide Number 2
	A global collaboration
	The FAANG Data Portal
	What makes the FAANG datasets special
	A full metadata solution for FAANG
	Validation and brokered submission
	Detailed protocols mandatory with every submission
	FAANG data analysis
	How FAANG promotes highly reusable standardised datasets
	Intuitive identification of relevant reusable data
	FAANG Ontology improvement service
	Embargos and third party restrictions
	Potential challenge of Multiple references to data reuse
	Some key Gaps for FAANG and wider communities to address
	Concluding Remarks
	Acknowledgments

