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The Vegetable Genetic Improvement
Network (VeGIN)

A multidisciplinary crop improvement pipeline for a
competitive UK vegetable industry
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Enhancing access to UKVGB Plant Genetic

Resources

Location of UKVGB within Wellesbourne
hub of vegetable crop breeding and
research

Collaborative development of Core
Collections

But limited evaluation work

Heterozygous, heterogeneous accessions
hinder trait-based research

SOLUTION - partnership with researchers to develop
germplasm further and undertake detailed genotyping
and sequencing

EU project RESGEN CT99 109



Vesetaple Grenetic Tmprovement NebrorK

..... a stakeholder network to facilitate use of genetic
resources (2009-present)

6 Elsoms

e ..apipeline to deploy genetic resources and de"‘f
tools to accelerate breeding for '
“sustainability traits” in field vegetables '@"" -
« an effective network with industry, for ‘3 ("
knowledge transfer to promote market e I gl DO 1~ A Lﬁ
delivery of R&D i i ~ ' T

Stakeholders — feedback, interaction and inputs in kind

https://vegin.warwick.ac.uk/ (site will be refreshed in coming weeks!)



https://vegin.warwick.ac.uk/

Stakeholder interactions

 Communication via mailing list, annual
meeting, website

 Nomination of priority target traits
* Open days

* Industry inputs in kind
» Production of fixed lines
»Seed multiplication
»Genotyping




Vegetable Genetic Improvement Network:
focal crops and key associated resources

* Diversity Sets and Diversity Fixed Foundation Sets — pre-breeding

Fresources

Brassica ":'f‘?'-.: Lettuce

* Brassica & - Lettuce Diversity
oleracea DFFS Set (CGN

* Wild species germplasm also)
DFFS

Carrot Onion

* Carrot Diversity " * Onion
Set Diversity Set

* Wild x cultivated Sy
crosses

Other resources
Genetic mapping populations, TILLING populations, substitution lines are associated
with the project



Resource and information flow through VeGIN

Joint
research

Genetic Diversity projects
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Facilitating the use of genetic resources within VeGIN

UK Vegetable Gene Bank collections
14,000 Accessions

!

Diversity Sets ~ 100 with 5 Genotyping

representative genetic variation Markers
l - : Development of
Screen for beneficial traits — P

phenotyping
l assays

Lines with potentially useful phenotypes

! ! ! !

Grant Seed Database Marker
proposals companies Web Site development



Resource development: accessing genepool diversity in Brassica
oleracea wild relatives

14 species @ —— 89 founder accessions

85 founder accessions  x  DHSL150

l

F1

C genome Diversity Fixed Foundation Set
CgDFFS

323 fixed CgDFFS lines from 82 accessions



Capturing genomic regions of wild B. oleracea
relatives

Assessment of genetic contribution using 1566 SNP markers

Chromosome 1 — reciprocal crosses of B. oleracea x B. cretica
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GWAS of resistance to

Nasonovia ribisnigri (currant- -

lettuce aphid) developmental

stage

Walley et al (2017) Towards new
sources of resistance to the
currant-lettuce aphid (Nasonovia
ribisnigri). Molecular Breeding,
37:4
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Resistance to Fusarium in Onion
Diversity Set

Andrew Taylor, publication in prep
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Trait analysis and development through follow on
research with industry partners

“Exploiting next generation sequencing technologies to
’Lﬁ BBSRC understand pathogenicity and resistance in Fusarium
we. BT Fros ”
BB owsorum

HAPY  RORTICULTURE AND POTATO INITIATIVE
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Figure 3: Onions grown on agar for transcriptome studies; Figure 4: Colonisation of onion

uninoculated control (left), inoculated with FOC (right) root by FOC after 96h.
eight days after inoculation at 25°C.



Outputs and added value

1. Funding — current and recent competitive grants

1.

Exploiting sources of resistance to Turnip yellows virus for deployment in oilseed
rape. (BBSRC CIRC 2012 -2016, £487 k). John Walsh

Exploiting next generation sequencing technologies to understand pathogenicity
and resistance in Fusarium oxysporum, lead John Clarkson, (BBRSC HAPI: £812 k)

Developing genetics and genomics interface in mustard (BBSRC/DBT grant (2014-
2017 £1.2 m) Guy Barker, Eric Holub.

Developing integrated approaches for pest and disease control in horticultural
field crops (IAPAD). Dr John Walsh, Mr Martin Williamson, (£925,000).

A genetic approach to improving post-harvest quality. Professor David Pink , Dr
Carol Wagstaff, and Dr Guy Barker, (£1,024,000)

A systems approach to disease resistance against necrotrophic fungal pathogens.
Dr Katherine Denby, Dr Carol Wagstaff and Dr Paul Hand (£881,891)

Total ~ £5.3 M



Outputs and added value

2. Training and knowledge transfer

Knowledge transfer partnership (KTP) with Elsoms Seeds Ltd on Developing
Marker assisted selection in Parsnip.

KTPwith Elsom Seeds Ltd on pathology — related phenotyping. (April 2014 —
2016)

9 PhD studentships using VeGIN resources since 2006

Dr Andrew Taylor, Warwick. HDC Fellowship — developing diagnostics for
detection of different F. oxysporum formae speciales.

TSB grant ‘Digital Imaging for phenotyping root crops’ — with Elsoms.

International Brassica C genome sequencing project in collaboration with NRC
(Canada), AAFC (Canada), JCVI (USA), INRA (France)(Missouri University)
University of Queensland (Australia).



Summary

* Accessing specific traits in large genebank
collections can be challenging

e Right germplasm + right traits + expertise (phenotyping
assays)

* Collaborative approaches required

* VeGIN has allowed development of public domain
pre-breeding resources

e Stakeholder interaction leads to further bilateral
projects and other ouputs
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