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SEAGENT

January 12-16, 2019
PLANT & ANIMAL GENOME CONFERENCE XXVII San Diego, CA

The Largest Ag-Genomics Meeting in the World. www.intlpag.org

5519 - WORKSHOP

Genomics of Genebanks

Synopsis

The last few decades have seen an extraordinary growth in genetic data both characterizing the genetic architecture of quantitative trait loci and the
structure and evolutionary relationships among entire genomes. Much of the success of these studies can be traced to ready access to the diversity
maintained in genebanks. This workshop is intended to consider the opportunities and impediments that come with integration of genomic data that is likely
to come from all quarters of global germplasm collections. What are the key resources and analytical approaches that are needed efficiently maintain and
mine these collections for important variation? The workshop seeks to explore the relationship between genomic information and the way it can be applied
to improving genebank efficiency in ways that anticipate both new uses and new users.

Saturday, January 12, 2019 10:30 AM - 12:40 PM
Q Pacific C

Organizers

Clarice J Coyne
Washington State University

Christopher M. Richards
USDA ARS National Laboratory for Genetic Resources Preservation

The AGENT project has received funding from the Earopnion's Horizon

29.01.2025

2020 research and innovation programme under grgnt@ment No 862613.



“EAGENT

Apply to Join = info@divseekintl.org Search n
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r( DIVSEEK
D)N INTERNATIONAL —_—
\‘/ NETWORK INC. ABOUT «  DIVSEEK COMMONS + HUBS v  WORKING GROUPS +  UPDATES v | Select Language

January 5th, 2023 January 5th, 2023 January 5th, 2023 January 4th, 2023 November 30th, 2022
January 4th, 2023

Why we need early-career researchers ~ What to expect from DivSeek's Empowering with genomics: DivSeek i - Where global policy meets How (and why) do we grow agricultural
to join the conversation on plant upcoming Barcodes to Bioeconomy Hubs deliver workshop series for Latin Wmewwh_ interoperability: the thomy issue of productivity? Lessons from the SPG
genetic resources Workshop American germplasm bank vistalizing breeding data through time digital sequence information Coalition's 2022 events

it and space

STRATEGIC PLAN LAUNCHED

May 2021 - The DivSeek International Network has released its new strategy to
improve global access to information about plant genetic resources and the benefits

they offer.
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Using genomics to guide the everyday operation of genebanks
ldentifying 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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Global Access to Plant Genetic Resources

AGENT aims to unlock the full potential of the biological material stored in gene banks around the globe by using FAIR international data

standards and an open digital infrastructure for the management of plant genetic resources.
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Activated GEnebank NeTwork

AGENT aims and goals

 actively cooperating GB network
» agreed standards and protocols
e passively stored GenRes information
e accumulation of new GenRes data

* assess the quality and redundancy of existing GenRes collections

* roadmap towards global wheat/barley GenRes biodiversity atlas (8,000 wheat, 6,400 barley)
e coordinated GenRes training populations

e pan-European level genome-wide prediction across GenRes collections

e establishment of a coordinated evaluation network of stakeholders

* implement new ways of QC & QM

* FAIR (Findable / Accessible / Interoperable / Reusable) principles
* new database and novel data-mining tools — linked to EURISCO
 translate knowledge into improved GenRes management for other crop species
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Genebank genomics —
bridging the gap between conservation and plant breeding

Homogeneous Heterogeneous Closely related
accession accession accessions

Genebank collection - g B ) Precision collection
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SEAGENT

Gene isolation ' takes the genEbank genomics

Phenotyping
Parental selection
Trait mapping

[ -
— t‘ﬂ 2 Allele mining
Tl Prediction

concept to the level of a
genebank network

Duplicates
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AGENT timeline
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™Precision coll. was Wheat

developed, genotyped
0

™nultiplied for use In 583 583
. | IHAR-PIBJIREEY 317 651
phenotyping 500 0 500
391 110 501
500 500
NARDI
627 627
537 0 537
942 57 999
WB-
AQroscope 355 140 503 495
700 700
501 0 501
250 250 500

CRI

AGENT Review Meeting, 4 July 2023



Prec. Coll Prec coll.

Barley
204 385 583
115 450 651
500 0 500
131 369 501
NA NA 500
Fundulea 478 165 627
0 504 537
NA NA NA

WB-

AQroscops NA NA NA
650 650
501 0 501
246 294 500

AGENT Review Meeting, 4 July 2023



Bio-stress

™Precision coll. scoring

™Dne disease selected per
partner/crop

™Partners usually score
more diseases

AGENT Review Meeting, 4 July 2023



Build-up decentralized training datasets for a Europeatlas of
phenotypic information

Abiotic stress

Experimental field designs were created by IPK and
ICARDA

4, 2 replications

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

ICARDA: own material for trials
two years 2023-24

| sowed2022-2023 T34

500 250 250 X
NARDI F. 504 324 501 X
IHAR 476 250 250 X
X
X
X

CREACI 300
INIA 300

ICARDA 300 350
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Check genotypes

™7l Ze§ v E Z I[ P V}S8C%  ~iii AJvd Ele¥% E]VvP AZ §I Eo CU Ze
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™results of this study should help to identify Trait-specific Europeagarenvironments by across BU
partner GBs
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Validation set
Only lines phenotyped and genotyped:
rdm 10 times 10% cross-validations

o0 L L
@ @ 9 @ 9 @ 9 9o

(%S (1 Kinship | [ 2. Fixing ) [ 3. Climate ] [ 4.1+2 | 5.1+3 |[ 6.2+3 | (7.1+2+3

e

[ Full set:Everything genotyped ]
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Model ID Model type ESP DH ESP PH ITA DH ITA PH

1 EGBLUP 0.29 |abc  0.12 a ao-_i :
2 Kinship 0.31 abc 0.16 a a .

3 Fixing 0.38 @b 02p a 856  0.67

4 Climatic 0.41 ab 0.17 a @57 0.69

5 Kinship+Fixing 0.22 bc 019 a 0 64 057

6 Kinship+Climatic 0.38 ab 014 a.49 @b 0.64

7 Fixing+Climatic I a ._msg 0.69

8 Kinship+Fixing+Clima 5 ¢ @

Accuracy gain 0.17 0.09 0.04 -




Cross GB predictions

ESP PH ESPDH ITA DH

ITA PH 0.06
ESP PH ) C

ESPDH 0.0¢

1.6

¥ How important is the cross-GB prediction?
T Maybe best to have diverse conditions?




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

The AGENT project has received funding from the Earopnion's Horizon
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CGN / BGI collaboration: sequence CGN lettuce collection

Z (& v Jv PE v3 % %0] 3]}vW ~t Alod 3G EVIP & &
applicability of the schema (and the downstream analysislgip and
search/visualisation tools) for non-cereal species byilogd resequencing data set
generated from a collection of 445 Lactu¢® o]v e«

Similar dataset to AGENT:

SSD lines bred from parent lines already in EURISCO
SNP calling
Multi-trait phenotyping
Challenges:
|dentify/retrofit experimental metadata

Need AGENT identifiers for all lines
Not all data is in the same repositories that AGENT would use

The AGENT project has received funding from the Earopnion's Horizon
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AGENT: informatics outputs and webinars

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

T Awebsiteand A Fproviding access to AGENT data
T Paths to migrate AGENT data into persistent repositories

1 A portable environment for data analysis
Webinar 1

Webinar 3
Webinar 4

The AGENT project has received funding from the Eampnion's Horizon
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How can | access the AGENT data?

T Through established data repositories

+ EBI (European Bioinformatics Institute) BioSamplesDB and European Nlel&athive

I
1 https://lwww.ebi.ac.uk/ena/browser/home

The AGENT project has received funding from the Eampnion's Horizon

29.01.2025

2020 research and innovation programme under grgnt@ment No 862613.



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 databaser, in EURISCO too

AGENT Annual General Meeting 27th NovezoRdr 29.01.2025




Through established data repositories

EURISCO (the European Search Catalogue for Plant GeneticcBgsour
https://eurisco.ipk-gatersleben.de/apex/eurisco_ws/r/eurisco/home
For information about all accessions released into the systgmational authorities

The AGENT project has received funding from the Earopnion's Horizon
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Aggregated values
Submission to the European Search Catalogue for Plant Genetic ResouRéSTD)
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 Poinf (ixst

/EEstablished 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 EURISCQ

AGENT Annual General Meeting 27th NovezoRdr 29.01.2025




How can | access the AGENT data?

T Through the AGENT website
I
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