“Joined-up” Brassica Crop Science
— filling gaps in the pre-breeding pipeline
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Genetic Improvement Networks

Rationale: Sustainable agriculture + market failure in
breeding

Reducing resource inputs — N, water, pesticides
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Reducing pollution

Addressing Climate change

Product diversification




http://www.oregin.info/

The Defra Olilseed RapE Genetic Improvement Network

 Engage with Stakeholders

Search site:
fin!

ELON] Research Activities | Resources | Stakehalders | Admin Login |
Welcome To OREGIN

e Conduit for basic science
to crop improvement

e Public domain core resources

- Diversity sets (Plant, Pathogen)
- TN population

e OREGIN field e

e Information sharing
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Defra OiLseen RarE Genetic IvProvemMENT INETWORK

* OREGIN has increasing visibility on national and international stage -
perceived as a success
« Clear objectives, delivered within the 4-5 year timescale

Stakeholder Forum and Network has been developing
- farmers, advisors, breeders, processors, end-users

Focused originally on trait prioritisation
- ongoing review responds to changing priorities

Responding to increases in crop areas
Increased awareness of Nitrogen use, Carbon accounting
Effects of policy shifts on crop selection environment - now a greater connectivity of

commercial activity and policy
- next: trialling under low inputs ??




Development of associated LINK Projects

« 1. Components of Resistance to Diseases in Winter Oilseed Rape
« 2. Novel Resources for Oilseed Rape Breeding — Harvest Index

« 3. Breeding Oilseed Rape with a Low Requirement for Fertilizer
Nitrogen.

e 4. Reducing the Carbon Footprint of the Lubricants Industry by the
Substitution of Mineral Oil with Rapeseed Oill.

« 5. Understanding sclerotinia epidemics on oilseed rape

INK def rau



Plant resources becoming available:

B. napus Diversity Fixed Foundation Set (188)

Winter OSR

Spring OSR

Hannover
salad
Fodder/forage rape
Swede
Resynthesised B. napus

Public Domain

Founder plants established
DNA extracted (+ Genomiphi)
Seed and DNA available

Fixing to DH (ongoing)

Collating molecular and trait data



Investigating global diversity in L. maculans populations

OREGIN DNA fingerprinting of L. maculans using minisatellites
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Climate change and oilseed fungal diseases
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Phase Il (2008-13)

« 1. Maintain and develop OREGIN seed and
pathogen genetic resources, and enable resolution
and introgression of useful variation

« 2. Quantify and characterise genetic variation for
kKey traits

« 3. Delivering the pre-breeding toolkit: provision of
Integrated information to maximise utilisation of
genetic diversity

d

defra



“Joined-up” Brassica Crop Science
— filling gaps in the pre-breeding pipeline
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biotechnology and biological
sciences research council

m Adding \/ lue to the UK Brassica
Crop Science Community

Graham King Lars Ostergaard Dave Pink
Pierre Carion Judith Irwin Graham Teakle
Jackie Barker Penny Sparrow +

Clare Hopkins Cassie Goldsack

Stephen Amoah

\ P TT

John Innes Centre

Warwick HRI

ROTHAMSTED
RESEARCH


http://www2.warwick.ac.uk/fac/sci/whri/

Ad Adding /' lue to the UK Brassica
Crop Science Community

Objective: ‘Gap filling’:

Forward genetics
Genetic map integration
Population availability
- reference mapping
- diversity sets
Data management
- incl. QTL collation

Reverse genetics
RNAI pipeline 6
B. rapa transformation bract
Induced variation (TILLING)
Functional validation

Dissemination

ccccccccccccccccccccccc
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brassica.info
=

HOME > resources >genetic maps

QTL registry

genetic maps resources menu
. . databases
Linkage group assignments BracsicaDB OF
. _ CropStore
Brassica map collections EHSZiI Bl with Brassica
S ee d A registry of published and other reference versions of Brassica genetic linkage maps is being tracks 6
?nllata:l.here. Below is a rmn-e?chauﬂi'.'e list which will refined during 2008 in conjunction with the physical mapping (LK)
+ international research {:.ammunrry.r. genetic maps
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HOME > resources > genetic maps > linkage groups assignments

linkage groups assignments

Summary

. . NIAB Korea HIAB Korea Suwabe et al.
B. nigra B.juncea B.oleracea B.napus B.rapa original LG chromosome [*] (NVITS) LG
Al 1) Al N1y A1 (R LGI0 Chr3 g
A2 (12) AZ (N2} AZ(RZ) LG3 Chrg a8
A3 013) A3 (N3} A3 (R3} LGH Chr2 1
Ad (14) AdN4)  A4(R4) LG4 Chra 10
AS (I5) AS (N5}  AS(RS) LGT Chrs 3
A (J5) AB (NB) AB(RS) LGS Chré4 pi
AT (T} AT (NT) AT(R7) LGS Chr7 4
AZ (13) AB(NB) AB(R8) LGSO Chrg 7
AG (19) AS (N9} AD(R9) LGZ Chri 5
A10 (10} A10 (N10) A10 (R10) LGS Chrid
C1(01) C1 (M11)
C2 (02) C2 (N12)
C3 (03) C3 (N13)
C4 (04) C4 (N14)
C5 (05) C5 (M15)
C& (06) C5 (N16)
CT (O7) CT (N17)
Ca (08) Ca (N18)
Co (09) Co9 (N19)
B1 B1 (J11)
B2 B2 (J12)
B3 B3 (J13)
B4 B4 (J14)
BS B5 (J15)
BS B5 (J16)
BT BT (J17)

BS BS (17)




AivB

Genetics — consensus integrated maps
« SSRs added to key maps — ‘glue’

« Genome-ready
- navigate sequence to traits

MBrSP: the Brassica'A' genome sequencing
project

Overview

The Stesring Committes for the MBGP sslected Erassica rApa as the first species to be sequenced,
as it has the smallest genoms (3. 58D Mb), the lowsst frequencies of repetitive sequences and
communal BAC libraries and mapping populations are available. Conssguently, the Brassica mpa
Genome Sequencing Project (BrG5P) was lsunched, based on the Chinese cabbage line Chiifu-
401, and sssociated BAC libany resources developed in Korea. The A genome of B.rapa is also
present in major oil crops of B.napus and B. juncea.

Al A2 A3 A A5 AG AT AR .1 ] AlD
E=] - i =l

] L] (o
== vl ol

,

QTL
registry



AiB

—

~ Data management and dissemination

Provide data curation pipeline
 Develop nomenclature standards
o Establish MBGP — registries of information
« Disseminate for UK + international community

%, brassica.info

Focus

Populations
Maps — consensus integrated (MBGP, with Derek Lydiate)
QTL collation

Maximise utility of
- Multinational Brassica A genome Sequencing
+ AC BAC-ends
+ C genome (USA)



PLANT METHODS

Commentary

Standardized gene nomenclature for the Brassica
genus

Lars Ostergaard B and Graham 1 King =

Plant Msthods 2008, 4:10

Fubliched( 20 May 2008

Abstract (provisional)

doir10.1186/1746-4811-4-10

The genus Brassica (Brassicaceas, Brassiceas) is closely related to the model plant Arabidopsis, and includes
several important crop plants. Against the background of ongoing genome sequencing, and in line with
efforts to standardize and simplify description of genetic entities, we propose a standard systematic gene
nomenclature system for the Brassica genus. This is based upon concatenating abbreviated categories,
where these are listed in descending order of significance from left to right {i.e. genus - species - genome -
gene name - locus - allele). Indicative examples are provided, and the considerations and recommendations
for use are discussed, including outlining the relationship with functionally well-characterized Arabidopsis
orthologues. 4 Brassica Gene Registry has been established under the auspices of the Multinational Brassica
Genome Project that will enable management of gene names within the research community, and includes
provisional allocation of standard names to genes previously described in the literature or in sequence
repositories. The proposed standardization of Brassica gene nomenclature has been distributed to editors of
plant and genetics journals and curators of seguence repositories, so that it can be adopted universally.

The complete article is available as a . The fully
formatted PDF and HTML versions are in production.

Log on / register

BioMed Central home | Journals A-Z | Feedback | Support

Plant Methods
volume 4

Viewing options:
= Abstract
. (275KEB)

Associated material:
» Readers comments

Related literature:

= Other articles by authors
®on Google Scholar
®on PubMed

= Felated articles/pages
on Google
on Google Scholar

Tools:

= Email to a friend

= Order reprints

s Post a comment

» Sign up for article alerts

Post to:
B citeulike
et Zonnotea
g Delicio.us
Digg
Ei Faceboolk
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RESEARCH RESOURCES INFORMATION

HOME = information > reference information > gene nomenclature

gene nomenclature

JanFeb 2008:

A standardised nomenclature is currently being proposed (initiated by Lars Cstergaard, JIC,
Marwich and Graham King, Rothamsted Research) for genes described within the Brazsica genus,
that enables distinction to be made between copies associated with the different haploid genomes,
as well as at paralogous laci. This convention was discussed at the recent MBGP Steering
Committee meeting, and is now open for wider consultation.

This proposed nomenclature system is dependent on suppaort from the community, so your input
and comments are of course crucial for the suggestion to be of any general use. We would therefore
like to invite you to give us feed back on this proposal by e-mailing Lars Ostergaard before 15th
February. We will then incorporate the comments into a manuscript and submittc a peer-reviewed
journal. Subsequently the standardization will be circulated to editors of plant and genetics journals
zo it can be immediately implemented in the literature.

» a manuscript describing the nomenclature has now been submitted for publication (March 2008)
& testpage of proposed MBGP "Erassica Gene Registry

e forinformation - Gene Class Symbol list for Arabidopsis (TAIR )&

<GENUS 1 LETTER>[<species 2 letters>]<GENOME 1 LETTER>|<X>.<NAME 3-6 LETTER CODE>.<locus assignment 1 letter>

Test of Proposed MBGP "Brassica Gene Registry”
edited by Lars Ostergaard and Graham King, March 2008

information ment

about MBGP
achievements
Rrackground
meetings
ohjectives
sequencing status
White Paper

brassica crop & end-uses
Canola production &
crop production stats B
fodder brassica - USA S
nutritional benefits

education & outreach
Carleton College lab oo

events | meetings
conferences
MBGP meetings

mailing list

News

assigned gene Genbank Genbank Genbank
name accession | species [molecule Genbank definition seq_id| length entrydate
AY030298 carinata mRMA  Brassica carinata putative 6-phosphogluconclactonase (P GL) mRMA, complete 14009293 1072 08-MAY-2001
EF493830 carinata mRMA  Brassica carinata CIL1 (CIL1) mRMA, complete cds. 14009294 1009  14-AUG-2007
AY030296 carinata mRMA  Brassica carinata defense-related protein (CJAS1) mRNA, complete cds. 14009289 1044  08-MAY-2001
AY030297 carinata mRMA  Brassica carinata defense-related protein (CJS1) mRMNA, complete cds. 14009291 1279 08-MAY-2001
AYB04188 carinata DA Brassica carinata LEAT gene, promoter sequence. 55324383 487 31-DEC-2005
DQ228284 carinata DA Brassica carinata protein disulfide isomerase (PDI1) gene, complete cds. 77999356 4623 26-0CT-2005
DQ858291 carinata mRMA  Brassica carinata C2ZH2 zinc finger protein (ZF2) mRMNA, complete cds 114437172 720 01-AUG-2007
BinC.IMS.a DQ143886 inswiaris  mRMNA  Brassica insularis 2-isopropylmalate synthase 1 (IMS) mRMNA, complete cds. TAT07982 2044  03-MAY-2008
BjuaX.COL1.a DQ534066 junceaa mRMNA  Brassica juncea constans-like 1 protein (COL1) mRNA, complete cds. 106636022 1033 07-JUN-2006
BjuX.AG.a DQ0R0334  juncea mRMA  Brassica juncea AGAMOUS (AG) mRMNA, complete cds. 67043457 758 13-JUN-2005
BjuX.ARD1.a AY331382 mRMA  Brassica juncea ARD-like protein (ARD1) mRMNA, complete cds. 37791220 299 21-JAN-2005
BjuX.CAT1.a AF104451 mRMA  Brassica juncea catalase (CAT1) mRMA, complete cds.. 4336751 1778 04-MAR-1299
BjuX.CAT2.a AF104452 mRMA  Brassica juncea catalase (CAT2) mRMNA, complete cds. 4336753 1778 04-MAR-1299
Bin¥ AT 3 AF1N44583 mBEMNA Braccira innrea ratalacse (CATYY mREMA raomnlete cie A3IIRTEAE 17RO N4-MAR-41000




Nomenclature Conventions “

Example
Ilnkagyn aTNDH_01 2006a
<GENUS INITIAL><species 2 initials><POPULATION CODE>_<yyyy><letter counter>

/ |

pu
<POPULATION ABBREVIATION><POPULATION TYPE ABBRV.> < integer counter>




Nomenclature Conventions

entity BNF form example
[<GENUS INITIAL>{<species 2 initials>|<Cytodeme letter>}]{<POPULATION
plant_population ABBREVIATION>|<CONSORTIUM>}<POPULATION TYPE ABBRV.>|_set}< integer BnaTNDH_01

counter>

plant_accession

<institute code>_<PERSON INITIALS><yy>{<leading zeroed number>|<accession from
registry>|<plant line name>_a_<integer counter>}

whri_GK0100564

plant_individual

pl_<accession name>_<plant integer counter>

pl_GK0100564_01

trial

<institution code>_<yyyy> <location code>_<integer counter>

rres_2005 gh28105 01

linkage_map_id

<GENUS INITIAL><species 2 initials><POPULATION CODE>_<yyyy><letter counter>

BnaDYDH_01_2001a

linkage_map_name

<GENUS INITIAL> <species> <POPULATION CODE> <Author citation> <year> [open text]

Brassica napus DYDH
Delourme et al. 2001 (A)

linkage_group_id

<GENUS INITIAL><species 2 initials><POPULATION CODE>_<letter counter>_[<genome
assigned letter>]<group number>

BnaDYDH_01_2001a_ull

linkage_group_name

<GENOME LETTER ASSIGNMENT><leading zero number>

AO01

mapping_locus

<institute code>_<single letter marker assay type designator>< MARKER ASSAY
NAME>{<single letter locus counter> |_< 2-digit leading zero number locus counter> |_< 3-
digit leading zero allele size>}

whri_aE12M59_236

primer

pr[5|3]_[<Institution code>_]<primer hame>

pr_sN11641F

gene

<GENUS SINGLE INITIAL>[<species 2 initials>]{<Cytodeme letter>|X}.{<GENE
NAME>|<GENE ABBREVIATION>}.<single letter locus accession>

BnaX.CHS-3.a

marker_assay

<institute code>_<single letter marker assay type designator> < MARKER ASSAY
NAME>_a<counter>

whri_aE12M59 a01

gametic_locus_allele

<locus name><allele code>

whri_pW101_a_a




UK-BRC AdVaB

UK-BRC | brassica.info | BrassicaDB (Blast) Genome gateway BBSRC |

Adding Value to the UK Brassica Crop Science Community

Summary
Objectives
Technical summary
Beneﬁci.aries

UK Brassica
sequencing

Forward genetics
Existing linkage maps
Map integration
Reference populations
Diversity sets

QTL collation

Data management

Reverse genetics
Induced variation
(TILLING)

MBGP TILLING
consortium

RMNAI pipeline

B. rapa transformation
Functional validation
Dissemination

bbsrc

bictachnzlagy 2rd biolzgical

funded by BBSRC

M B A BBSRC Innovations in Crop Science Project

The AdVaB consortium will fill gaps in information and technology to enable research findings relating to
Brassica genetics and genomics to be translated more rapidly into practical outcomes, particularly through
genetic crop improvement. Researchers and plant breeders will be provided with tools and information to
enable explicit understanding of crop traits in terms of the function of underlying genes. This will capitalise on
the BBSRC-funded UK contribution to the multinational effort to sequence the complete Brassica 'A’ genome,
and previous investment in the related reference plant species Arabidopsis.

Brassica crops are major components of UK arable agriculture and horticulture. with opportunity to exploit their vast
genetic diversity. Oilseed rape. the primary source of vegetable oil in Morthern Europe. is high in polyunsaturates with
huge potential to provide new nutritional and renewable non-food products. Brassica vegetables contain heneficial
nutrients. with elevated amounts of anti-oxidants. vitamins, anti-carcinogenic compounds. as well as uptake of minerals

such as zinc and iron

Project Partners:

Graham King (co-ordinator): Rothamsted
Research

Lars Ostergaard, Judith Irwin © John Innes Centre,
Marwich

Dave Pink, Graham Teakle: Warwick HRI,
University of Warwick

Reference populations

Reference Brassica mapping populations will be made
available together with the associated key data sets
(genetic linkage map. provenance and quality assurance
validation). Seed will be provided in the form of quality
assured ‘starter packs’. DNA from founder lines of species-
specific diversity sets will be made available for molecular
allelic screening.

Integrated genetic maps

Integrated consensus linkage maps for the Brassica A and
C genomes with sequence tagged markers and reference
‘conserved synteny block’ nomenclature will be developed
based on existing screening of SSR markers on parent
lines. Mapping populations will be scored with polymorphic
markers and the data used to generate reference maps
based on consensus conserved synteny blocks in
common with Arabidopsis.

The CropStore database

The CropStore relational database has been developed to
address the need for low maintenance. explicit curation
and management of integrated datasets for crop plant
genstics. detail

Reverse genetics tools

Exploitation of Brassica genome sequence through reverse
genetic approaches requires access to TILLING and RNAI
capahility. 8. raps EMS - TILLING and radiaticn populations
will be developed for induced variation. An EMAI pipeline for
down regulation of multiple gene copies will be established
initially in B. oleraces and B. napus. and a B. rapa
transformation system developed for UK researchers

Collation of QTL data

To underpin ongoing trait-led genetic and genomic projects
QTL datasets will be collated and prioritised, and converted
to a consensus format for comparative analysis. This will
also assist in making direct connections between
fundamental research and crop-related traits selected in
breeding programmes.

Validation of technologies

Validation of the reverse genetic technologies will focus on
specific genes with well characterised phenotypic effects
and will allow comparison of the different approaches in
polyploid brassicas.

http://www.brassica.info/ukbrc/advab/



“Joined-up” Brassica Crop Science
— filling gaps in the pre-breeding pipeline
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