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Millions of accessions stored in over 800
genebanks in 115 countries (Hansonetal., 2024)

Why do genebank collections
remain largely untapped?

How can we better translate
genebank conservation into
actionable agricultural solutions?
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Bridging the gap between conservation and utilization

Ancillary Data
Legal and access
Material management and
monitoring

Traditional knowledge ‘
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Basic
Accession Data

Passport Data
Image Data
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Trait Measures

Manual phenotyping/
Traditional trait measures

High-throughput
Phenotyping Data

Image Data

Molecular Phenotype

Metabolomic Data
(metabolite profiles, pathways)

Proteomic Data
(Protein expression, post-
translational modifications)

Transcriptomic Data

(Gene expression, non-coding RNAs,

alternative splicing, small RNAs

Epigenome
Genome

Whole-genome sequences
Genetic markers

Genetic variation Data
(Structural variants, Indels, copy number
variations, haplotypes)

Epigenomic Data
(DNA methylation, chromatin conformation
/accessibility, histone modifications)

| Environmental Data l
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The Complexity of Plant Phenotyping

High < ized Heterogeneity of

igh costs pecialize crops, traits, Extensive -
and resource phenotyping  experimental complex Reproducibility
intensity requirements  contexts, datasets and accuracy

environment

—
—

PRO-GRACE
—

PROMOTING A PLANT GENETIC

~wmmms RESOURCE COMMUNITY FOR EUROPE



The Complexity of
Plant Phenotyping

Large number of genotypes

* Heterozygous and
heterogeneous accessions

* Homozygous and
heterogeneous accessions

* Heterozygous and
homogeneous accessions

* Homozygous and
homogeneous accessions
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The Complexity of
Plant Phenotyping

Different crops, diverse range of
traits and growth patterns
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The Complexity of
Plant Phenotyping

Different interactions
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The Complexity of Plant Phenotyping

Different scales

vorle
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The Complexity of Plant Phenotyping
Contextual Variability
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IPK PhenoSphere
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The Complexity of Plant Phenotyping

Different stakeholders and
diverse data contributors
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Phenotypic Data: Today’s reality in Genebanks

* Crop-specific descriptors

e Varied data collection
methodologies

e Variable data reporting and
exchange formats

e Variable naming and semantics

* Different information

management systems

A multitude of historical datasets
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Historical
datasets
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Finding seeds for the future

ECP/GR

{2 Home

B, Passport data

B, C&Edata v

C&E data
Experiment search

Filter by trait

[«

Export data

R

Statistics & documents

About

te]

News

q

Newsletter subscription

Intranet ex situ

B

Intranet in situ CWR
i Imprint

O Data protection policy

>

O\v Go
1-100f134 >

Experiment desciption

Scoring of barley accessions 1991 - 1992.

experiment name: LOL_ESP99_EVA2004.Elicitation
of evaluation data.

experiment name: LOL_HRV96-97_pr-
eva2003.Elicitation of evaluation data.

experiment name:
LOL_IRL2002_EVA2008.Elicitation of evaluation
data.

experiment name: LOL_BGR98_pr-
eva2002.Elicitation of evaluation data.

C-Daten POA Vor-Projekt_SZS

C-Daten POA Vor-Projekt_NPZ

Scoring of barley accessions 1945 - 1946.

Scoring of barley accessions 1946 - 1947,

Scoring of barley accessions 1947 - 1948.

Actions v

Dataset remark

Characterisation data (1946 - 2012) of barley
accessions from DEU146

Evaluation data of DEU271

Evaluation data of DEU271

Evaluation data of DEU271

Evaluation data of DEU271

This dataset contains C&E data of Poa pratensis

This dataset contains C&E data of Poa pratensis

Characterisation data (1946 - 2012) of barley
accessions from DEU146

Characterisation data (1946 - 2012) of barley
accessions from DEU146

Characterisation data (1946 - 2012) of barley
accessions from DEU146

Experiment
start year

1991

2004

2003

2008

2002

2000

2000

1945

1946

1947

Experiment
end year

1992

2006

2005

2009

2004

2002

2002

1946

1947

1948

Details

contained
traits

contained
traits

contained
traits

contained
traits

contained
traits

contained
traits

contained
traits

contained
traits

contained
traits

contained
traits



/3 : Phenotypic Data: Today’s reality

Ambiguous IDs

E @ Data fragmentation
« Compromised and incomplete (meta) datasets
@ @ High volume and complexity

Limited access and availability

Much of the valuable data generated remains underutilized
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Data Fragmentation

? [ Central crop databases ]
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Phenotypic Data, DS 2015

Anthracnose-resistance screening
(2020, glass house) T T

Phenotypic Data 2021 T
No PUID; Incomplete

i

Q~-_—‘I .
Evaluation: Yield Data 2021 metadata; Highly
i

"""""" ... fragmented datasets with

.~ varying structure and
Seeds Evaluation; Drought tolerance, 2022  -------~~ ’ ying
o formats
TV|\179765 e I

Phytochemical Evaluation, 2022 -

Bacterial wilt, 2022 - -

How will you integrate these diverse datasets to accurately attribute them
to the specific accession?
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Eﬂable Aocessible nteroperable q
o,
Global Push for Data FAIRness /O % ole, ':‘:

eusable

:_@\ Findable
p—— Unique & persistent identifiers (e.g. DOI)

Rich metadata; Clear data-metadata links
Searchable

74286392-68c8-4ed1-
9e40-dale783485b9

359712et5241ertfc

https://www.rothamsted.ac.uk/
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Ii;dable Accessible nteroperable Qeusable
o Y
Global Push for Data FAIRness /O @) oo e

A

Accessible

Retrievable using open and standardized

protocols; allows authorization when needed
License rights

PUBLI CATI6NS AND DATA
—— PRO-GRACE
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Ii;dable Accessible nteroperable q
o
Global Push for Data FAIRness /O @) o ':‘:

Q P~
Q Interoperable
O & 1) Consistent vocabularies

_ W
Formal, accessible, shared and ’ C rO p O ntO I OQy

applicable language
Shared standardized formats for agricultural data

miappe

eusable
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Ejable Accessible q
o
Global Push for Data FAIRness /O @_’) o ':‘:

Oﬁn

eusable

C

nteroperable

B-1 DB-2

2 =
" Reusable AR I Y N —
v
‘ * Detailed provenance : L1
* Rich descriptions with accurate oAl _DAZ v
and relevant metadata ‘g;’h—* ﬁdata } ﬁdm ] —rg'mﬂw
* Meet domain-relevant el
standards 0D f =
'rf‘?h data | data J data — g
C . —| P2
DA-1 DA-2 DB-2

(Sandt et al., 2019)
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Phenotypic Data: Progressing Towards FAIRness

= Genomes & Synteny
d " s
FEDERATED SEARCH
X enetic resources
FAIDARE ‘ Pla c resources, BRC collect

ﬂh I K Phenotypesd
P Iymo phisms
LEIBNIZ INSTITUTE ‘ morghisms
ADVANCED TOOLS l ’q eeeeee

PHIS'-"- :

Shaw et al., 2017 Konig et al., 2020 Pommier . et al. (2019) Neveu et al. (2019)

v E M P H AS I S https://emphasis.plant-phenotyping.eu

EUROPEAN INFRASTRUCTURE FOR PLANT PHENOTYPING

BRIDGE WEB PORTAL| . i [V memr

OOOOOOO
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Phenotypic Data: Progressing Towards FAIRness

GENOTYPE
" GENOTYPE_NUMBER

EURISCO

* GENOTYPE_NICODE
L " GENOTYPE_INSTCODE

" GENOTYPE_ACCENUMB
" GENOTYPE_GENUS

\/ o A
Q{eu riISCO Lt

Finding seeds for the future * TRAIT_NUMBER
* SCORE
0 SCORE_LINK
Shaw et al., 2023 Y, v
Kotni et al., 2023
Kreide et al., 2019
Weise et al., 2017
TRAIT (e EXPERIMENT i
* TRAIT_NUMBER * DATASET_NUMBER
* TRAIT NAME * EXPERIMENT_NUMBER DATASET
o TRAIT_REMARK 9 EXPERIMENT_DESCRIPTION * UPLOADERCODE_ID
o TRAIT_METHOD o EXPERIMENT_YEAR > * DATASET_NUMBER
o EXPERIMENT_LONGITUDE L oDATASET_REMARK
o EXPERIMENT_LATITUDE
0 EXPERIMENT_REPORT
. =
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PUID

——|| Implementation of unique identifiers, e.g. DOI
* Use of the infrastructure of the ITPGRFA
* Assignment via EURISCO

555555555555555

3’0 Ontol
Adherence to data standards "op for gonog?/

 Semantics data standards =
(controlled vocabularies, ontologies) mlappe
e Structural data standards, i.e. MIAPPE

Implementation of best practices

Establish SOPs for data collection and documentation
Quality assurance and validation

Data management plans

Training and capacity building

Implementation of technical standards for data integration == B rAPI
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Phenotypic Data: Progressing Towards FAIRness

N )
& Crop Ontology  .sa:.
for agrigultural data "0 ¥ P|ant60me High-value datasets

.

T Semantlc » —
Data wixiy —

. \ — U Standards _u_'—' ==
---- el}. GRACE-RI PGR Fostering
: Information System collaboration

\ m|appe INFORMATION '4;3‘

*
Ml PGR I INTEGRATION
Knowledge base Regula_ltory
Meta-analysis Compliance

Multi-omics integration
Technical @ ﬁ{eu rlsc0 Q@

Standards CD Finding seeds for the future Resource AHO cation
Efficiency

$€

*At present, a proposed integrative framework/
harmonized minimum information checklist
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Documentation is non-negotiable, regardless of institutional capacities

4 _ )
Think big, start small
* Pragmatic approach to data collection and management
q * Plan for scalable growth )
W 4 . )
ay Future-proofing data
e F I f FAIR
FO rwa rd oster a c?u tgre 9 ness
e Standardization is key
* Ethical data stewardshi
g P Y,
( . . . N
Capacity Building and Collaboration
* Training and Support; Feedback loops
L * Collaborate across networks; community engagement y
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Concluding Thought

In this age of data-driven science, it's not just about having the
best tools; it's about bridging gaps in our data practices to
ensure our data remains useful not just today, but for the
future. With millions of underutilized PGR accessions, our task
Is clear: turn potential into progress.
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THANK YOU

Catherine Hazel M. Aguilar
aguilar@ipk-gatersleben.de %
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