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FAIR princip|es (Wilkinson et al., 2016)
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Open data - FAIR data

- Transparency - Long-term value of data
- Reproducibility - Generation of further knowledge at speed

- Cost-saving measure

eusable




Making eDNA FAIR — Why? Why NOW?

eDNA applications
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Benefits of FAIR eDNA

OPEN a ACCESS Freely available online @ PLOS one

* Make studies more discoverable and cited Sharing Detailed Research Data Is Associated with
Increased Citation Rate

Heather A. Piwowar*, Roger S. Day, Douglas B. Fridsma

Department of Biomedical Informatics, University of Pittsburgh School of Medicine, Pittsburgh, Pennsylvania, United States of America

PLOS ONE

RESEARCH ARTICLE

The citation advantage of linking publications
to research data
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PeerJ Data reuse and the open data citation
advantage

Heather A. Piwowar'” and Todd J. Vision'**

National Evolutionary Synthesis Center, Durham, NC, USA
> Department of Biology, Duke University, Durham, NC, USA
' Department of Biology, University of North Carolina - Chapel Hill, Chapel Hill, NC, USA




Benefits of FAIR eDNA

Make studies more discoverable and cited
* Run further studies at extended time/space
* |Increase species ID accuracy

* Invasive species frontline monitoring

* Enhance collaboration

.

Generate knowledge at speed

.

Enhance data-driven decision making




Current eDNA data: Open? FAIR?

Open, but not FAIR!! ®

 Unstandardised format

(e.g., Journal supplementary info, % DRYAD, , etc)
* Incomplete data

XKoo —

COMMUNICATIONS
BIOLOGY

The archlves are half empty an assessment

of the availability of microbial community
sequencing data

Stephanie D. Jurburg® "3*, Maximilian Konzack"?, Nico Eisenhauer® "3 & Anna Heintz-Buschart@® 4




FIAR eDNA (FAIRe) project

* FAIRe working group

* 32 members, 25 institutions
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FIAR eDNA (FAIRe) project

S R

* FAIRe working group

* 32 members, 25 institutions

* Review existing data standards

* |dentify gaps
* Fill the gaps = FAIRe guidelines!

E.g.,

» Darwin Core (DwC) = Biodiversity data standard
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» Minimum Information about any (x) Sequences
(MIxS) = Molecular data standard
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» DNA-derived biodiversity data extension
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Guidelines FAIR eDNA (FAIRe) guidelines

Data formats and components

Consistent identifiers and file
‘ naming In this section, we outline the various data components and formats, present a comprehensive FAIR eDNA (FAIRe) metadata

FAIRe metadata checklist checklist (click here to download) along with scripts and tools to guide users through the data formatting process.

Vocabulary basis

[ ] ([ ]
g u I d e I I n e S Specified use of terms and FAIRe practice steps FAIRe data components - Where to publish?
controlled vocabularies

Missing values 1. Generate templates (using FAIRe-ator) Targeted study Metabarcoding study
Data submission/publication 'L Project metadata Project metadata
ilabl led Sample metadata Sample metadata
Available Z"amlp e datasets, Use the templates to record relevant
scripts and tools 2. | information during sampling, wet-lab, data ctondard data ‘ Experiment/Run metadata |

Useful resources generation and curation process (including eLow Quant  H——
l data if applicable) FASTQ (adapters and
MIDs removed)
3, Verify data (using FAIRe-fier*) Amplification data }

‘ Curated ASV/OTU table

*K

y

4 Map the data to meet the database specific
" | requirements (using e.g., FAIRe2MDT, MDT)

|
‘ Curated taxa/sequence table |

Raw ASV/OTU table
l Raw taxafsequence table
v

5 . Publish data T The data components that are currently not accepted by GBIF / INSDC should be made
l available in open data repository (e.g., Dryad, journal supplementary matterials)
* FAIR eDNA Metadata Verifier (FAIRe-fier) tool is currently under development and is expected
to be available to users in the near future
. i . *% The dashed green arrows indicate that these data components can be submitted to INSDC
in a scientific paper data statement although reformatting is currently required. ENA is planning to accept interoperable formats
in the near future.

5 Provide the published data links (e.g., DOI)

FAIRe website (https://fair-edna.github.io/index.html)



https://fair-edna.github.io/index.html

» Data components and formats

Date, time, methods, envrionmental variables, etc.
Study metadata Sample metadata v ! A

recordedBy José E. Crespo samp_name decimalLatitude | decimalLongitude

recordedByID https S1 -28.824167 113.923056
S2 -28.824167 113.923056
....... \ S3 -28.965 113.978889
J’ Blank_filter

Primers, sequencing method,

F n I R bioinformatics parameters, etc. PCR_posC

£—Targeted taxon Multi taxa

Raw DNA sequences

[ ] ]
Amplification & Occurrence data
l l I e I I I e S (demultiplexed, primer/MIDs removed)
samp_name | ctcq | ... presence_
absence ¢

Raw ASV/OTU table (optional)

S1 24.689 1
S1 S2 S3 Blank_filter | PCR_posC | ......

S2 39.164 0

ASV1 | 468 |1 4625 | 0 0
S3 28.468 1

ASV2 | 1 1380 | 13 15 0
Blank_filter = 44.686 0

ASV3 | 0 2 0 0 9852
PCR_PosC 21.567 1

e e Curation examples:
] » Denoised (i.e., LULU curation)

1 Curated ASV/OTU table - Low reads (i.e., singleton) removed
* + Read counts rarefied

« : S1 S2 S3 e
Sanger sequencing if applicable - Controls removed
+ Contaminations / non-target taxa

i

1

1 ASV1 | 468 O 4625

t removed

! ASV2 | 0 1380 0

1

L.
Replace seq_id with : J
samp_name for sanger |
sequencing data v ‘

DNA sequence data Taxon rank dropped to the lowest common ancestor due to multiple taxa hits
N
seqid ' dna_ | ... genus specificEpithet | scientifictName taxonRank | taxonID | taxonID | ref_db accession_id percent | percent_
sequence _db _match | query_cover
ASV1 ACCAAGG... Lutjanus malabaricus | Lutjanus genus 218797| NCBI NCBI MT123007.1 | 1 100 | 100 | 100
erythropterus 211835 GenBank | NC_031331.1 | 99.5
ASV2 GCAAGAA... Paramonacanthus | choirocephalus | Paramonacanthus | species 392923 NCBI NCBI MN473743.1 97.537 100
choirocephalus GenBank
ASV3 | ACAAGATT... Danio rerio Danio rerio species NCBI
GenBank

Including OTUs/ASVs that have been removed in curated OTU/ASV tables i.e., positive control sequences (optional)




FAIRe
guidelines

» Metadata checklist

section term_name description requirement_level
Sample collection samp_collect_device The device used to collect an environmental sarf Recommended
Sample collection samp_size Amount or size of original sample (volume, mass/Highly recommended
Sample collection samp_size_unit Unit for samp_size Highly recommended
Sample collection biological_rep The numbe of biological replicated collected at e Recommended
Sample storage samp_store_temp Temperature at which the sample was stored. En Highly recommended
Sample storage samp_store_sol Solution within which the sample was stored. N¢Highly recommended
Sample storage samp_store_dur Duration for which the sample was stored prior ttHighly recommended
Sample storage samp_store_loc Location at which sample was stored, usually na Optional

Sample storage dna_store_loc Location at which extracted DNA was stored, ustOptional

Sample storage samp_store_method_z Additional information on sample storage metho Optional

Sample preparation samp_mat_process  Any processing applied to the sample during or aRecommended
Sample preparation filter_passive_active_0Whether water/ air samples were collected using Recommended
Sample preparation stationed_sample_dur Duration of on-site, stationed sampling (i.e., the JRecommended

term_type

free text

numeric

controlled vocabulary
integer

numeric or controlled vocabulary
controlled vocabulary
fixed format

free text

free text

free text

free text

Boolean

fixed format

/\

Key focuses: FE A
v’ Complete information | ® O

v’ Machine readable

nteroperable eusable

R
o’
e

/

e 337 terms (38 mandatory terms)
e Built from existing standards

e.g genom {e
"o STANDARDS consortium

* 158 new terms

\J
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» Tools and scripts

* FAIRe-ator (FAIR eDNA template generator)

FAIReator(sample_type = c("water”, "Air"),
assay_type "metabarcoding”,

project_id "gbr2022",
assay_name c("MiFish", "Crustl6s"))

FAIRe
guidelines

* FAIRe-fier (FAIR eDNA metadata verifer) — Coming soon!

lid About
FAIRe-fier: FAIR eDNA metadata verifier Validate ut

Quick start

Troubleshooting

Upload Excel file

‘ Browse... ‘ No file selected

* FAIRe2MDT (Metabarcoding data toolkit)

aal > ALGBIF oo

https://mdt.gbif.org/



https://mdt.gbif.org/

FAIRe practice steps 1-6

Generate templates (using FAIRe-ator)

v

Use the templates to record relevant

FAI Re information during sampling, wet-lab, data

generation and curation process

guidelines !

Verify data (using FAIRe-fier*)

i — FAIRe data components - Where to publish?
Map theidata to meetthe databasespecific |  ccrrmorcnmmmrc mmmemms e ————————————

requirements (using e.g., FAIRe2MDT, MDT) TARgeted sy bl
Project metadata Project metadata
i Sample metadata Sample metadata

BRI ’ Experiment/Run metadata ’ |

. Standard data »GBI
PU b“Sh data B > (including eLow Quant  — ‘
data if applicable) FASTQ (adapters and
‘ Curated ASV/OTU table H

|| oxx
‘ Curated taxa/sequence table |

Provide the published data links (e.g., DOI)
in a scientific paper data statement

Raw ASV/OTU table

lﬁ Raw taxa/sequence table
v

The data components that are currently not accepted by GBIF / INSDC should be made
available in open data repository (e.g., Dryad, journal supplementary matterials)

1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
: MIDs removed) ’ !
1 ~»GBIF / OBIS

1 { Amplification data ] | :
1

. :
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1




What’s next?

* Raising awareness

* Revising, updating the guidelines
* Integrating the guidelines

* Harmonising FAIR and CARE

15t FAIRe workshop at:
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https://www.gida-global.org/care
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