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‘Joined-up Crop Genetics’ : information management
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Plant Resource Database developments

o adopt GERMINATE as public-domain repository
» collate and curate data locally in CropStore
 use agreed nomenclature

e input template spreadsheets

 parse into GERMINATE

» Perl-cgi Web interface
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Brassica: U’s triangle
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A genome: B. rapa, n-16 B. napus, n=19 {Oilseed Rape)
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C genome: B. oleracea, n-5

AC genome
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~480Mb




Sequence — tagged genetic maps

OREGIWN

B. rapa

CKDH

JWF3 545 STS (1 per Mb) + 500 sequenced anchor BACs
IMB211 x R500 (RI) 254 STS (236 SSR)
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OREGIWN

Data collation:

Linkage maps
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OREGIN data presented from GERMINATE interface
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Brassica linkage maps,
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Brassica linkage maps OREGIN

EBrassica
EolAG_1996_A . 31;:5:;;; Chap Home | Maps | Map Search | Feature Search | Matrix | Map Sets | Feature Types | Ma
B lAG_1996_A_01 o 1AG_L93%_A 5ezch,—_|Nucleol 4o wli
i EBolAG_1933_A_01 Feature "pOT[H Limit: v stary
[N EEIFIFIN] Duepiny | Genéiark =] -.h..,|n =l[5enitn =]
[z251 Feature Name: pO70E1 s o | T Reverwe complomented sirand - Fearones: T T
pH1gEcNP —T e Aliases: N/A, PO“' Brassica ole...[5£70814283)
FH2390 ¥ AC-CTEE 02 Accession ID:4 Locyg oS 1096 by DHA linear  GUS 14-JUL-2005
AC-CACJ01 ) PN T ICH Rraanicn nleracen pIJ2925 1ibenry Brassics nleracen var.
pO173EL FN13EL Feature Type:Locus [ Wiew Feature Typelefer] alboglabra genowic clone poto, genoMAS SUrVey Sequence.
ars

Map: Brassica-BolAG_1999_A-BolAG_1999_A_O1 [ ViewddemDetails |
Start:3.20 ci

FO43ES
FHS24NP

FO7IEL
FRESEL

5.1 GI:T0B14183

|_I.,I
13
iHlI-I*

» alboglabra [Chinese kale)
1B

== 1 0173E1 Stop: 1 Bokgsies ks
FOT2E ¥ " p: Suceptuphyta: Embryophyta: Teacheophyta
rESTEL FO+IET Crossreferences:[ Genbank sequence | s s ophyta; eudicotyledons: core eudicotyledons:
FHS2ZESHP [ Erassica Ensembl at WHRI | R Tapisa L : Br : Brasmicacene: Arassica.
ERENCE (bases a &)
FH10SELNH FHET.JL AUITEORS  Parkin, T.A4.P., Gulden,5.M., Sharpe, k.G., Lukens, L., Triek M.,

FHi07c I FH107J2 Coborn, T.C. and Lydiate,b.d.
+ TITLE Segeental aceucrurs of the Eranaies napus genome based on
FN1Z9E1NHH T i.: T RHZ- 0550 Correspondences comparative snalysis with Arabidopsis thalisna
B N - - - r H g JOURNAL ies 171 (2), 7€5-781 [200S5)
FR3Ea ¥+ & ] FHN1ZFE1N Feature Map Map Type Aliases Eviden: 7[00

pO115E1 T & 71l pleriEl pO70E1 Brassica-BolAG_1996_A-BolAG_ 1996 A N Population Mapping Mone FomnenT
1/ Ac-cATELS .
pHa7d PRIGES g :l.', 57N 0%z, CANADR

pH47EZHP
FH152EL
pH1Z20BENP

N~ M&\’\\'\'\\\ /%f

pO115E1
pHa7J1l Email: Parkinifage.ge.cs
Clana: RFLF clone.

AC-CAARE 1S EATURES cation/ Qualifiess

= "k
| i‘im

*I-I|I-I-
52
H

I N152E1
pHO7 02HH i :gq243 :a oleracea var. alboglabra”
FNS3F EF | FOT0I1
PO1GEEL & pO1GSEL
FH1Z1EZ KT . RHarH=p foione Tiorbiaoaice olesacia 1355 1 fbrac®
RHarETagq 3
pll2z \ = ] semb carch efBrassica C genome: | Arpthing =]
I | EF | eonzans gV HR Ensembl Brassiga C genome Feairel iov
FH13Ec - "7 pH216.11
pHl5c & FO12E2 Jul 2005

=

L H1Z1E2 R
PD;:E: ! ;g = ;_._: EH-CHTE T Display Feature DnaAlignFeature? pO70
F T
- T A-CACE 03
- Haa + + ®Select another feature to
0-100.50 cH 0;4“*;90 » display ~

Gene

AffyProbe

Sequence Feature =

Feature Tupes: .

Protein Feature
— Locus ®Display your own features
Features in red hawve correspondences alETE

Evidence Tupes: Use Ensembl to...

®Export data

Docs and downloads

™information

™\What's New

"About Ensembl Location Length Name{s) Alignment length Rel ori %l score p-value
®using Ensembl data 131125593-31 12569301 101 1-100 100 100 100 100 100
®Software 7211126986111 2E058(1) 101 1-100 100 100 100 100 100

9:19584260-19584360(1 101 1-100 100 100 100 100 100



UK-BERC AdVaB

UK-BRC brassica.info BrassicaDB (Blast)

Genome gateway BBSRC

I search

Adding Value to the UK Brassica Crop Science Community

Summary
Objectives
Technical summary

Beneficiaries

Forward genetics
E=isting linkage maps
Map integration
Reference populations
Diversity sets

QTL collation

Data management

Reverse genetics
Induced wariation
(TILLIMGY

MBGP TILLIMG
consortium

EMAI pipeline

E. raps transformation
Functional validation
Dissemination

bbsrc

bictechnalagy znd biclogical
sciences rescarch council

funded by BEBSREC

Adva3

Project

A BBSRC Innhovations in Crop Science

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 BBSRCfunded 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 LK arable agriculture and horticulture, with opportunity to exploit their vast
genetic diversity. Qilseed rape, the primary source of vegetable ail in Marthern Europe, is high in polyunsaturates with
huge potential to provide new nutritional and renewable non-food products. Brassica vegetables contain beneficial
nutrients, with elevated amounts of anti-oxidants, vitamins, anti-carcinogenic compounds, as well a5 uptake of minerals

such as zinc and iron

Project Partners:

Graham King (co-ordinator): Rothamsted
Research

Lars Ostergaard, Judith Inwin . John Innes
Centre, Monwich

Dave Fink, Graham Teakle: Warwick HRI,
Liniversity of Wanmick

Reference populations

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

Integrated genetic maps

Integrated consensus linkage maps foar the Srassice A and
= genomes with sequence tagged markers and reference
‘conserved synteny block' nomenclature will be developed
based on existing screening of S5R markers on parent
lines. Mapping populations will be scared with polymarphic
rmarkers and the data used to generate reference maps
based on consensus conserved synteny blocks in
comimon with Arabidopsis.

The CropStore data schema

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

Reverse genetics tools

Exploitation of Brassica genome sequence through reverse
genetic approaches requires access to TILLING and RMNAI
capability. B rapa EMS - TILLING and radiation populations
will be developed for induced variation. An RMAI pipeline for
down regulation of multiple gene copies will be established
initially in B. alaraces and B. napus, and a B. rapa
transformation system developed for UK researchers.

Collation of QTL data

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

Validation of technologies

“Walidation of the reverse genetic technologies will focus on
specific genes with well characterised phenaotypic effects,
and will allow comparison of the different approaches in
polyploid brassicas.



Induced variation:

MBGP TILLING Consortium
o Lars @stergaard (JIC, Norwich) co-ordinator

e Initiatives (EMS):

.rapa R-0-18 (UK)
.rapa Chiifu (Korea)
.rapa rcb (USA)
.rapa L58 (China)

0 W W W

. hapus Ningou7 (China)

. hapus Tanto (France)

. hapus DH12075 (Canada)

. hapus Zhongshuan 9 (China)

W ww w

EcoTILLING on DFFS (UK)

« Aim to share pools and access via registry



Multinational Brassica Genome Project

Achievements: resources now in public domain

» Genetic maps and populations

e Collation of public-domain SSR markers

* ESTs in public repositories

* BAC libraries and physical (BAC) contig maps
* |nitiation of B. rapa sequencing project

» Analysis of B. oleracea shotgun sequences

« www.brassica.info website and links

* Draft “White Paper”
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http://www.33ff.com/flags/XL_flags_embossed/Australia_flag.gif

Multinational Brassica Genome Project

B.rapa Sequencing Project: the ‘A’ Genome (~500Mbp)

Homozygous Chinese cabbage Chiifu-401

Large BAC libraries (Korea)

BAC-end sequencing — multinational effort

Seed BACs being sequenced (Korea) 620 —anchored to genetic map

Reference linkage map (CKDH) + alignment to existing maps

Chromosome assignment : BAC-by-BAC sequencing of gene-space

NILZ &
AR ¥
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Multinational Brassica Genome Project

Status:

110,000+ BACs end-sequenced
Z s\ E F Wy

A%
AR

500+ anchor BACsto phase2 ! 15%

50Mb in GenBank/EMBL since July 1st 2006




Multinational Brassica Genome Project

The Brassica ‘A’ genome:  Multinational B.rapa Sequencing Project
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Address Iﬂj http:/ i, br assica. inf ofmbgpimbgpl . hkm

GDuglE|Cv LIGIZI +¢_:f',u E‘ - | ¢ Bookmarksw | ":f? Check = % Autolink - Autarl | of
News Research People Resources Information Meetings
www.brassica.info

sharing information worldwide for
The Multinational Brassica Genome Project

MBGP Rapid rise in DNA sequence

and Multinational B. rapa Sequencing Project d

B. rapa Al ESTs GES
B. oleraces Al ESTs GES
Live fram B. hapus Al ESTs (GBS . . .
noal 8 s Al Feb 2007 : > 1 million entries
{Entrez) B. junces Al ESTs GBS
B. carinata All
Brassica spp All ESTs GSS
Il ar Gith, Total of 1,027 524 genbank accessions

2007

Daily update totals from BrassicaDB. 9 eaS I er to fl n d g en eS

The BrassicaDB BLAST senver allows you to BLAST any sequence against
all current Brassica sequences and BrassicaDB caontents, as well as
Arabidopsis TIGR wa

eguencing Status Owerview of the B rapa seduencing project

Status ofthe Multinational Brassica raps Sequencing Project

‘A genome Multinsilonal B.reps 2

RS RE RT




Affymetrix Brassica community GeneChip®

620,000 ESTs in GenBank by June 2007

» Design by Affymetrix, community review — summer 2007

* Chip release Q4, 2007
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Food and Rural Affairs

Home
Welcome To OREGIN

The Defra funded Oilseed Rape Genetic Improvement Network

lUse the tabs at the top of this area to navigate around the site:

« Home - YWhat is OREGIM, project outline, news, contact details and information an the ather

Defra crop genetic improvement netwaorks
« Fesearch activities - An overview of the project and detail of the sixworkpackages

s Resources - Databases, standard operating procedures, information, relevant links, images

and mare
s Stakeholders - Who are the OREGIM stakeholders, details of future and past meetings
s Admin login - a password protected area for the OREGIN management team

OREGIN in the news:
Agenda for the Fifth Stakeholder Forum ( Wednesday 7 March 2007)
Minutes/notes for the Fourth Stakeholder Forum now available
HGCA Qilseed Rape Growers guide

OREGIM featured at Cereals2005

OREGIM featured at the HGCA spring OS5SR workshops

Department for Environmert,

Research Activities Stakeholders | Admin Login

by the

www.oregin.info

UK-Brassica Research Community

(UK-BRC)

March €, 2007

- Feedback from workshop questionaires now available -

Meetings

Resources

www.brassica.info/ukbrc
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Welcome to the UK-ERC
The UK Brassica research community (UK-BRC) consists of &
wvide range of research groups, breeders and other end-
users, holds annual meetings of academic and industry-hased
scientists, and operates a mailing list of =180 members . This
weebsite provides details of research projects, resources and
interests of its members.. The UK-BRC plays & prominent role in
the international Brassica research community, including vis

the hiultinational Srassica Genome Project.

Brassica crops are major components of the UK 's arsble
agricutture and horticulture. Cilseed rape, the primary source
of vegetable oil in Morthern Europe | is high in polyunsaturates
with huge potential to provide new nutritionsl and renewable
non-food procucts. Brassica vegetables contain beneficial
nutrients, with elevated amourts of anti-oxidants, vitamins and
anti-carcinogenic compounds, as well 3= uptake of minerals

such as zine and iron

The close relstionship betyween Brassica and the reference
species Arabidopsls provides excting opportunities to
translate fundsmertal information shout gene function to
understanding and manipulsting crop traits, and the UK-BRC
haz many interactions with the LK Arabidopsiz research

community, including through GARNet

Site edited by: Graham HKing

AdVaB Project starts

The BBSRC Innovations in Crop Science
Project "Adding Value to the UK Bessics
£100 Seience Gommunity (AdVABEY
commenced Jan Sth 2007,

UK B. rapa sequencing

The BBSRC has announced funding for
the UK contribution to Phase 2
sequencing of the Multinational Sressica
f@pa genome sequencing project, (Des

0

OREGIN stakeholders
The Defra Qilseed Rape Genetic

Hehiork Forum

will be held karch Tth, =t WHRI,

Wellesbourne., Download Programme.



