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Metadata during the project
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Metadata concern all steps of a scientific project !



How do | produce metadata?
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, With a set of ensure you don’t
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metadata forget certain
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Disciplinary ~J
With a standard "~
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standard General

standard

Source: https://www.pasteur.fr/fr/file/20615/download




Question: Do you know any standard in life
sciences ?

5 minutes to find an example of metadata standard and
write a note In

https:/scrumblr.ethibox.fr/metadata standard




Definition of a standard

In essence, a standard is an agreed way of doing something.

A standard provides the requirements, specifications, guidelines or
characteristics that can be used for the description, interoperability,
citation, sharing, publication, or preservation of all kinds of digital
objects such as data, code, algorithms, workflows, software, or papers.

source: https.//fairsharing.org/educational/

Example of standard in biology : Gene Ontology



The standards concern both data and
metadata

Why do | have to use a data standard?

- To analyse, compare and exchange data
- To publish datasets in international resources

And a metadata standard?

- To describe data richly and accurately, with the same vocabulary as the
rest of your scientific community

- To make your metadata interoperable and to allow other systems to
exploit them

The Gene Ontology is a metadata standard



Generic and specific standards for metadata

Two kinds of standard descriptors

o Generic descriptors:
m Dublin core for description of numerical resources
m bioschema.org for description of life science resources (datasets, softwares, training
material,...)

o Specific dataset descriptors:
m MIAME (Minimum Information About a Microarray Experiment)

Metadata standards often depend on the repository you will use to publish
data

> |t is helpful to decide at the beginning of the project what are the
recommended repositories for your data types

> You can view ELIXIR repositories here:
https://elixir-europe.org/platforms/data/elixir-deposition-databases




Three text formats frequently used for metadata

E E — { ° } JavaScript Object
] .
Notation
CSV XML
eXtensible Markup Language
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Comma Separated Values “SAMPLE SET”: {
<SAMPLE_ SET> “SAMPLE” : [
<SAMPLE alias="A"> { ,
<date>20200802</date> alias”: "A",
. <source>blood</source> date”:720200802",
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_ </SAMPLE> source” :”blood
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</SAMPLE SET> “date”:720200802",
— “source”:”skin”




Metadata exhibit questionable quality in biology

Submission in public resources is often
a complex task

Submission procedures are
heterogeneous

Metadata are often incomplete,
inconsistent, redundant or not
informative enough

1,337,488 5,570 42,834 255,601

322,587
(68%) (73%) (26%) (26%)

120,701 737,825
(74%) (74%)

Ontology term

Boolean Integer Value set

B Well-formed values

Timestamp

Invalid values

Quality of dictionary attributes in NCBI BioSample
according to their type, in Goncalves et al., 2019




Standard adoption and perennity

- There are thousand of databases,
softwares and resources in biology
with an unequal level of standard
adoption

- Is is not always easy for life
scientists and bioinformaticians to
identify and use the most appropriate
standards

‘Mel?
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tm\R

1641 databases in NAR Database 2021

Rigden et al. 2021
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Standard adoption and perennity

HOW STANDARDS PROLFERATE:
(e A/C CHARGERS, CHARACTER ENCODINGS, INSTANT MESSAGING, ETC)

47! RiDICULoLsS! SOON:
WE NEED To DEVELOP
N
SITUATION: || JE WVERSAL SRORD 1| SiTUATION:
THERE ARE || USE CASES. vy || THEREARE

4 COMPETING \ ) 15 COMPETING

Source: https://xkcd.com/927/
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How do | find the standard |
need?



eoce FAIRsharing x BB
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I I I : Q R I [ ] € C @ fairsharing.org
E I S a rI I I g %iﬁ?ﬂﬂgﬁﬂ% Q Searchall of FAIRsharing E
p O rta I A curated, informative and educational resource on data and metadata standards, inter-related
to databases and data policies.

HOW CAN WE HELP?

We guide consumers to discover, select and use these resources with confidence, and producers to
make their resource more discoverable, more widely adopted and cited.

Sansone, et al. FAIRsharin%
as a ommunltg atpp_roach
staln ards, repositories an
policies.

Nat Biotech. 2019

ra/10.1038/s415
U-8

Research data facilitators, librarians, trainers

Use FAIRsharing to provide a foundation on which to create or enrich educational lectures,
training and teaching material, and to plug into data management planning tools...

Researchers Developers & Curators Journal Publishers Librarians & Trainers Societies & Alliances Funders
Find Discover Learn
¢ Recommendations @@@ Collections @ Edhicatlonal
2
UNIVERSITY OF Standards and/or databases recommended by Standards and/or databases grouped by About standards, their use in databases and

policies, and how we can help you.

\ .
. -~ ( i
OX F ORD EII ,r journal or funder data policies. domain, species or organization.

Advanced Search Search Wizard

I ‘a,k sharing

https://fairsharing.org




The FAIRsharing portal
FAIRsharing.org

informative and educational resource

Citable DO for all records VF—%
I& < >

Curated inter-linked
. . . DATA POLICIES REPOSITORIES,
Accessible via APl or web interface  uyjoumals, funders, \ descriptions cdcebeses mrd

and other organizations knowledgebases

rminologieg | Guidelines Identiﬁers\J

Curation [% 0600

COMMUNITY STANDARDS
for metadata and identifiers

Ready for use, implementation, or recommendation

RECORD
STATUS

513 In development All records are manually curated

in-house, verified and claimed by the

Status uncertain

community behind each resource

©6e 6

Deprecated as subsumed or superseded

https://fairsharing.org
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The FAIRsharing portal: record status

- '"_) Ready for use, implementation, or recommendation

@ In development

s uncertain

r superseded

Please don’t use “Uncertain” or “Deprecated” standards

https://fairsharing.org
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Standard maintenance is a key point

Standard records that have maintainers  Standards that have a publication

59.3 % of standards have no
maintainer

59.4% of standard has no
publication

" Yes " No " Yes " No

https://fairsharing.org/summary-statistics/?collection=standards
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Types of data standards

Minimum information

Conceptual reporting requirements,
model, schema, checklists...
formats,etc... \ /

e.g. SBML, FASTA

Formats Terminologies | Guidelines |dentifiers

Controlled vocabularies, Formal systems for
resources and digital

taxonomles, objects that allow their

ontologies... identification
e.g. Gene Ontology e.g. DOI
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The landscape of standards in life sciences

enomz:c
n=276 n=487 n=153 n=8 gSTAN DARDS consortium
FASTQ

Fomie @ isatools
SFF  miauE GENEONTOLOGY

Newick fying Biology

BAM EC number .
VCF
MINSEQE COMMUNITY STANDABDS =Crop Ontology
for metadata and identifiers for agricultural data
%ISEASE
NTOLOGY

Source: https://fairsharing.org/standards/?g=lifet+sciences
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Collections in the FAIRsharing portal

A collection includes standards and/or
databases grouped by domain, species or
organization

Graph view to visualize relationship links
between resources

https://fairsharing.org/collections/

2 FAIRsharing Collection: COVID-19 Resources.

,,,,,,,,,,,,,,,,,,,

Recommended Records

-
T ]

wwwwwww

nnnnnnn

Q searchall of FAIRsharin




Collections in Life
Sciences

53 collections related
to Life Science
standards in
FAIRsharing

Example 1: the FAIRdom
community Standards
collection (System biology)

https://fairsharing.org/collection/FAIRDOM

e@e< > Djo
&

 PAlRsharing org
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mmmmmmmm

Q Search all of FAIRsharing Standards

PSIMOD
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Some collections are
recent

Example 2: The Covid-19 collection
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What about the
minimum required
metadata in biology? - -

eeeeee

Information for Biological and o \\V/Z2 =
Biomedical Investigations i | =V
collection f \

MIxS - MIGSIMIMS

Example 3: the Minimum . T “(E"\M

MMMMMM

aa COMMENDS

mmmmmm

https://fairsharing.org/collection/MIBBI
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Summary statistics about standards

Top 10disciplines covered by standards Top 10 standard producing countries Top 10 species covered by standards
1100 - i}
600 700
1000 550

00 5 Life Science is one of the best

800 450 . . [
g o covered discipline
= € 350 c
:-E 600 :_E - é 400
% 0 ;g 250 ;'é 300 .
2 US and UK are the main

150

standards producers

100 50
0 ) 0 | 0
Discipline Countries Species
Natural Science Life Science United States @ United Kingdom ™ Worldwide All Not applicable Homo sapiens Plantae . ]
Engineering Science ™ Computer Science France ™ Germany M Netherlands " Spain Mus musculus M Bacteria ' Archaea Eukaryota H u l I l a n S p e C I e S I S t e e St
Informatics ™ Biomedical Science European Union © Switzerland ' Canada Vertebrata ' Rattus norvegicus

Ontology and Terminology ' Medicine

covered species

https://fairsharing.org/summary-statistics/?collection=standards
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Practice

Find the Genomic Standards Consortium (GSC) used by
both ENA and SRA databases in the FAIRsharing
collections

Use both the record summary and the Graph visualization to
Interpret and answer the questions in zoom:

1. How many records (i.e. standards) are associated to the
GSC ?

2. What type of standard is Minimum Information about any
(x) Sequence (MiXS) *?
3.  What is the record status of the GAZ record ?

Source: https://gensc.org 24




Practice => Answers

Find the Genomic Standards Consortium (GSC) used by
both ENA and SRA databases in the FAIRsharing
collections

Use both the record summary and the Graph visualization to
Interpret and answer the questions in zoom:

1. How many records (i.e. standards) are associated to the
GSC?=>6

2. What type of standard is Minimum Information about any
(x) Sequence (MiXS) ? => Reporting guideline

3.  What is the record status of the GAZ record ?=>Uncertain

Source: https://gensc.org 55




The Genomic Standards Consortium (GSC)

@0® < > M © [ httpsifairsharing.orglcollection/GSC ¢) o i

000 <> D} 0[® @ fairsharing.org cjlofl a fl @

ZI . FAIRsharing
FAIRsharing.org

standards, databases, policiés

FAIRsharing.org

standards, databases, policies

Emm@

bsg-c000040

Graph Viewer: Collections > Genomic Standards Consortium
t .
% genomic G Standards C S e
s enomic Standards Consortium o
gSIANDARDSconsomum O Show tags panel
Inner
The Genomic Standards Consortium (GSC) is an open-membership working body formed in September 2005. The aim of Databases @ Standards
the GSC is making genomic data discoverable. The GSC enables genomic data integration, discovery and comparison 7 Policies
through international community-driven standards. [ Outer
This record is maintained by: rwalls [€]:{@l[s) count
Record added: Oct. 24, 2017, 1:07 p.m.. S /. MIxS - MIGS/MIMS
Record updated: Oct. 24, 2017, 3:50 p.m. by The FAIRsharing Team. "

Taxonomic range

~GCDML

Knowledge Domains 7 P
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‘
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View as Graph

Show edit history » wooeLronur
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General collection/recommendation statistics:

Stats for Genomic Standards Consortium (bsg-c000040):

[— ]

Publications

https://fairsharing.org/collection/GSC https://fairsharing.org/graph/#/collection/bsg-c000040
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The Genomic Standards Consortium (GSC)

An international community-driven
standard in Genomics producer of the
MIxS: Minimum Information Standards
about any(X) Sequence

MIxS includes technology-specific
checklists (MIGS, MIMS, MIMARKS,...)
and also allows annotation of sample
data using environmental packages

Specification New
projects NS L MIMAFIKS checklists
Checklists ol | RGN | OQ~6| Imetagenomes] survey | |specimen| | e.g., pan-genomes
‘r collection date, environmental package, environment (biome),
Shared environment (feature), environment (material),
d a.'e; geographic location (country and/or sea, region),
SECHC ‘ geographic location (latitude and longitude), investigation type,
| project name, sequencing method, submitted to INSDC
assembly, estimated size,
: finishing strategy,
Checklist- . ; i
speciho || Soion ot concten
descriptors propa‘:;ation, i
reference for biomaterial
. Air Microbial mat/biofilm
Apphcablet | Host-associated Miscellaneous natural or artificial environment
en;gg:an;eer; 9 Human-associated Plant-associated
(measurements Human-oral Sedin?ent
and Human-gut Soil
observations) Human-skin Wastewater/sludge
Human-vaginal Water

Yilmaz et al, 2011

Source: hitps://gensc.org
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The ISA model

A standard for Life ScienceData

A model to capture experimental
metadata through 3 core entities:

e Investigation: the project
context

e Study: an experimentation in
one location

e Assay: a specific measurement
that targets a trait with a method
and a scale

ISA software suite: supporting standards-compliant
experimental annotation and enabling curation at the
community level. Rocca-Serra P et al. Bioinformatics 2010.
https://doi.org/10.1093/bioinformatics/btq415

i 088
1Sa
investigation

high level concept to link
related studies

study
the central unit, containing
information on the subject
under study, its characteristics
and any treatments applied.

a study has associated assays

assay
test performed either on
material taken from the
subject or on the whole initial
subject, which produce
qualitative or quantitative
measurements (data)

assay(s)

names/location

external files in
cel native or other for-
mats

data

pointers to data file

@

data

Sources: https://isa-tools.org and :

https:

isa-specs.readthedocs.io/en/latest/isamodel.html
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To conclude: sources & useful links

Description

A curated, informative and educational resource on
data and metadata standards, inter-related to
databases and data policies.

Investigation, Study, Assay (ISA) ressource: A
standard model an a set of tools to capture
experimental data in life sciences

Genomics Standard Consortium (GSC): An
international consortium developing standards and
checklists in genomics

RDMkit: Documentation and metadata

Name

FAIRsharing portal

ISAtools

GSC

RDMKkit
documentation and
metadata

URL

https://fairsharing.org

https://isa-tools.org

https://gensc.org

https://rdmkit.elixir-europe.or

metadata management.html
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