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Webinar 1: Exploring Activated Genebanks

Presenter: Paul Kersey (RBGK)
Hosted by EURICE and WR
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Genomics of Genebanks: Outstanding Challenges

�‡ Using genomics to guide the everyday operation of genebanks
�‡ Identifying and removing duplicates, targeting collection gaps

�‡ Building the global genetic resources genomic data set
�‡ Genetic variability of genebank accessions
�‡ Trait measurement and GxPxE interactions
�‡ Weakness of data standards
�‡ Project-specific data gathering, analysis and dissemination

�‡ Hence, the Activated GENebank neTwork (AGENT)
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Precision
collection�[

�™Precision coll. was
developed, genotyped

�™multiplied for use in 
phenotyping

CRI

Partner Prec. Coll. 
WW

Prec coll 
SW

Prec coll 
Spelt

Prec coll. 
total

IPK 583 0 583
IHAR-PIB 334 317 651
IPGR-S. 500 0 500

CRI 391 110 501
INIA 500 500

NARDI 
Fundulea 627 627

NPPC 537 0 537
CREA-CI 942 57 999

WB-
Agroscope 355 140 503 495

ICARDA 700 700
TAU (wild) 501 0 501

WR 250 250 500

Wheat
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Barley Prec. coll Prec. Coll. 
WB Prec coll SB

Prec coll. 
total

IPK 204 385 583
IHAR-PIB 115 450 651
IPGR-S. 500 0 500

CRI 131 369 501
INIA NA NA 500

NARDI 
Fundulea 478 165 627

NPPC 0 504 537
CREA-CI NA NA NA

WB-
Agroscope NA NA NA

ICARDA 650 650
TAU (wild) 501 0 501

WR 246 294 500

Precision
collection�[
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Bio-stress
�™Precision coll. scoring

�™One disease selected per 
partner/crop

�™Partners usually score
more diseases
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Build-up decentralized training datasets for a European atlas of 
phenotypic information 

A bio-str ess

Abiotic stress

�™Experimental field designs were created by IPK and 
ICARDA

�™4 m2, 2 replications

�™Evaluation of characters: heading/flowering time, plant 
height, grain yield, TGW

�™ICARDA: own material for trials
�™two years 2023-24

Sowed 2022-2023 T 3.4

WW SW WB SB Irrigated Non-irrigated

ATK 500 250 250 x

NARDI F. 504 324 501 x

IHAR 476 250 250 x

CREA-CI 300 x x

INIA 300 x x

ICARDA 300 350 x x
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�™�î�ì�ì���Z�•�š���v�����Œ�������Z�����l�[���P���v�}�š�Ç�‰���•���~�ñ�ì���Á�]�v�š���Œ�l�•�‰�Œ�]�v�P���Á�Z�����š�l�����Œ�o���Ç�U���������Z�•�X��

�™2 years of testing has been completed, mandatory traits recorded, 

�™results of this study should help to identify Trait-specific European mega-environments by across EU �t
partner GBs
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Check genotypes�[
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The pipeline parsing

WP2 �t VCF
WP3 �t Multi-
env matrix

WP4 �t QTLome, 
climate matrix

Prepare all input files

Split by machine �^�o�}�����š�]�}�v���Æ���Ç�����Œ�_all 
traits (PLH, DtH, TKW)

Machine 1 Machine 2 Machine 3 Machine 16

�Y

WP5: to FAIRDOM �t�W�ò�W�����}�v�À���Œ�š�������š�}���^�]�v�‰�µ�š�_
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The FIGS+ accuracy loop within each machine

0. EG-
BLUP

Validation set
Only lines phenotyped and genotyped: 

rdm 10 times 10% cross-validations

1. Kinship 2. Fixing 3. Climate 4. 1 + 2 5. 1 + 3 6. 2 + 3 7. 1 + 2 + 3

ANOVA

Apply best 
Model

Full set: Everything genotyped
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Examples of outputs �t GS model selection

Model ID Model type ESP DH ESP PH ITA DH ITA PH
1 EGBLUP 0.29            abc 0.12            a 0.56            a 0.71            a
2 Kinship 0.31            abc 0.16            a 0.47            ab 0.68            ab
3 Fixing 0.38            ab 0.20            a 0.56            a 0.67            b
4 Climatic 0.41            ab 0.17            a 0.57            a 0.69            ab
5 Kinship+Fixing 0.22            bc 0.19            a 0.40            b 0.57            d
6 Kinship+Climatic 0.38            ab 0.14            a 0.49            ab 0.64            c
7 Fixing+Climatic 0.45            a 0.19            a 0.59            a 0.69            ab
8 Kinship+Fixing+Climatic 0.15            c 0.15            a 0.22            c 0.56            d

Accuracy gain 0.17            0.09            0.04            -               
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Cross GB predictions

ESP PH ESPDH ITA DH
ITA PH 0.06            0.05            0.35            
ESP PH (0.04)          0.09            
ESPDH 0.04            

0.6

0.8

1

1.2

1.4

1.6

0.6 1.1 1.6

E
S

P
 P

H

ITA PH�‡ How important is the cross-GB prediction?
�‡ Maybe best to have diverse conditions?
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AGENT: informatics outputs

�‡ Data formats and vocabularies for standardisation of data
�‡ Tools for supporting preparation of standardised data 

�‡ A website and API providing access to AGENT data
�‡ Paths to migrate AGENT data into persistent repositories

�‡ A portable environment for data analysis
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Testing the AGENT infrastructure on data generated outside of 
project

�‡ CGN / BGI collaboration: sequence CGN lettuce collection

�‡ �Z���(���Œ���v���������]�v���P�Œ���v�š�����‰�‰�o�]�����š�]�}�v�W���^�t�����Á�]�o�o���u�}�Œ���}�À���Œ���š���•�š���š�Z�����•�µ�]�š�����]�o�]�š�Ç�����v�����P���v���Œ���o��
applicability of the schema (and the downstream analysis pipeline and 
search/visualisation tools) for non-cereal species by loading a resequencing data set 
generated from a collection of 445 Lactuca�^�^�����o�]�v���•�_

�‡ Similar dataset to AGENT:
�‡ SSD lines bred from parent lines already in EURISCO
�‡ SNP calling
�‡ Multi-trait phenotyping

�‡ Challenges:
�‡ Identify/retrofit experimental metadata
�‡ Need AGENT identifiers for all lines
�‡ Not all data is in the same repositories that AGENT would use
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AGENT: informatics outputs and webinars

�‡ Data formats and vocabularies for standardisation of data
�‡ Tools for supporting preparation of standardised data 

�‡ A websiteand APIproviding access to AGENT data
�‡ Paths to migrate AGENT data into persistent repositories

�‡ A portable environment for data analysis

Webinar 1

Webinar 2

Webinar 3

Webinar 4
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How can I access the AGENT data?

�‡ Through established data repositories
�‡ EBI (European Bioinformatics Institute) BioSamplesDB and European Nucleotide Archive

�‡ https://www.ebi.ac.uk/biosamples
�‡ https://www.ebi.ac.uk/ena/browser/home
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Depositing genotyping data

�‡ EBI BioSamples
�‡ Provision of metadata
�‡ Assignment of SAMEA ID

�‡ FAIR data deposition
�‡ European Nucleotide Archive (EBI ENA)
�‡ FASTQ file together with SAMEA ID
�‡ Assignment of ENA ID

�‡ Variant calling
�‡ Data deposition at the European Variation Archive (EBI EVA)

�‡ Management of IDs for interlinking in the AGENT database, later in EURISCO too
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How can I access the AGENT data?

�‡ Through established data repositories
�‡ EURISCO (the European Search Catalogue for Plant Genetic Resources) 

�‡ https://eurisco.ipk-gatersleben.de/apex/eurisco_ws/r/eurisco/home
�‡ For information about all accessions released into the system by national authorities
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Depositing phenotypic data

�‡ Aggregated values
�‡ Submission to the European Search Catalogue for Plant Genetic Resources (EURISCO)
�‡ Fully integrated with the individual accessions and searchable
�‡ But:

�‡ EURISCO is an infrastructure outside the AGENT project
�‡ Data needs to approved by the responsible National Focal Points (NFP) first

�ÆEstablished process that has also been used in other projects

�‡ Raw data
�‡ Data publications, e.g. at e!DAL-PGP or Zenodo
�‡ Linking of the associated DOIs with EURISCO
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How can I access the AGENT data?

�‡ Through the AGENT website
�‡ https://agent.ipk-gatersleben.de
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