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Structure of genetic diversity and
elaboration of core collections for the
three related Brassica species: B.
napus, B. oleracea, B. rapa
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Towards a reduction of exploited B. napus diversity
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=> Need to broaden B. napus genetic diversity by exploiting its progenitors
Source CETIOM
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Rationales

- How Is Brassica genetic diversity organized?

- How to answer to new breeding challenges ?
» Exploiting Brassica genetic diversity

—A real need for defining core
collections
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Objectives

Study the genetic diversity of
- a semi-autogamous species Brassica napus

- two allogamous species : Brassica oleracea,
Brassica rapa

Connect the diversity of Brassica napus, rapa and oleracea

Deliver public core collections to the scientific community
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Which available genetic
diversity for Brassica napus ?
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Which diversity ?
Relationships between Brassicae

BB
,//// 2n=16 \\\\\\
CCBB AABB
2n=34 2n=36
CcC [ AACC AA
2n=18 2n=38 2n=20
(U, 1935)
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Which available genetic diversity
for the scientific community ?

Gene banks

Panels, diversity sets and core
collections
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French Brassica
Genetic Resources Center (BGRC)
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International organisation of Brassica diversity
study

« RESGEN Project
— Brassica core collections
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EU project RESGEN CT99 109-112
N~

#  'Brassica Collections for Broadening Agricultural Use" including
"Characterising and utilising genetic variation in Brassica carinata for its
exploitation as an oilseed crop”

The RESGEM CT99 109-112 project on the genetic resources of Brassica was carried out in the framewoark of the
European Community Frogramme on the Conservation, Characterisation, Collection and Wilisation of Genetic Resources

in Agriculture. The project was funded by The European Commission ap_l:i_gt_a__r_t_ga_l:_i_@_l.l_a_ugf_’l_"’_t__E_QI_:!I;!_.____ B

Core collections of the four Brassica species
Each of the four subgroups of the project developed their own core collection. The size of the four core collections is as

followes:
® O oleraces 395 accessions
® B rapz 100 accessions
® B napus 150 accessions
® O carhata B0 accessions

http://documents.plant.wur.nl/cgn/pgr/brasedb/brasresgen.htm
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International organisation of Brassica diversity
study

RESGEN Project

— Brassica core collections (Institute of Crop
Science and Plant Breeding Giessen,
Germany)

BnDFFs «Diversity Fixed Foundation
Sets» (OREGIN (www.oreqin.info)
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http://www.oregin.info/

A Diversity Fixed Foundation Set (DFFS): is defined as
“an informative set of genetically fixed lines representing a
structured sampling of diversity across a genepool”

Number Founder line Fixed line  Founder Fixed line
Species Set of lines seadl seed DA DHA detail MTA Project Contact
available available available  available
Graham Teakle
B hapus BraDFF= 185 152 a6 152 a3 @ Cict 05 - — CAVHRD)
A Zraham Teakle
B. cleracea  BolDFFS 376 - - - - P " :&I‘- B CAHRD
Guusje Bonnema
B rapa BraDFFS - - - - - - - - UR)
A Paul Hand
B Copenome BCgDFFZ 85 (the) - - - - - - i& l". B CWHRI)
o ? Aqweh hased User Inteface has heen developed to guery the population Area of CropStore, to view data summaries anc
&r P'ﬂ" download Excel workbooks containing detailed data - Available Here { CropStore i Populations)
]
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International organisation of Brassica diversity
study

« RESGEN Project
— Brassica core collections

 BNnDFFs «Diversity Fixed Foundation
Sets» (OREGIN (www.oreqgin.info)

 rapa collection: China — Wageningen (G.
Bonnema)

* Collections of Vavilov Research Institute of
Plant Industry (napus, rapa and oleracea)
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http://www.oregin.info/

The first target:

Brassica oleracea
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Plant material
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Brassica oleracea collection

384 accessions
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http://serc.carleton.edu/details/images/9057.html
http://serc.carleton.edu/details/images/9030.html
http://serc.carleton.edu/details/images/9032.html
http://serc.carleton.edu/details/images/9017.html
http://serc.carleton.edu/details/images/9075.html

Definition of SSR marker sets

SSR pool ™
Public markers o
582 SSR derived from EST Génoplante Qua_ll.ty indice .
40 SSR Australia (bo) > Position on genetic map
113 SSR Japan (br) Dnxy
103 SSR USA (bo) 15t SSR choice

_ ~ - Quality
80 SSR Agriculture Canada - distribution on maps
BBSRC England
Celera

N 2"d SSR Choice depending on pilote
Private markers Positionon  project
130 SSR Trait Genetics Traits Genetics 12 napus
map 6 oleracea

6 rapa

Set 76 SSR rapa <= Set 76 SSR napus <=  Set 76 SSR oleracea
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Definition of an analysis strategy based on Brassica
oleracea data
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Current results

Study of 384 B. oleracea accessions
using 22 SSR
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General strategy

Home Search Download Description Contributors Species EU RESGEN EU AIR

‘EWAEEN.,.EE_N The ECPGR Brassica Database

Centre for Genetic Resources, The Metherlands (CGER) fe -

Database managers:
F. Menting and drz. M. Bas

‘* http://documents.plant.wur.nl/cgn/pgr/brasedb/default.htm -

1. Acquisition of molecular data
based on public SSR markers

A large core collection of 384
accessions (RESGEN cc)

dgflned accordl_ng t0 , 2. Study of the genetic diversity
cultigroups and origins of SR
accessions

3. Sample and validate a core
collection
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Methods: Definition of core collection

2. Study of genetic diversity structure

Bayesian approach
Software structure 2.2

Group definition and affiliation of accessions to groups

3. Sampling core collection

Maximisation (M) Methods based on
(MSTRAT software) diversity structure results

Random (R) / l \

Constant (C) Logarithmic (L) Proportional (P)
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2 - Structure of the collection revealed by

In(Pr(X/K)

<

a bayesian approach: from 2 to 15

groups
K, K
> A >
2 4 6 8 10 fJ.L\ 14 16 P K
AM‘\/’\J\ N x \
— ~— \
< \
/f : NS s Sheh. S
0/ 0 2 4 6 8 10 12 14 16
K Evapno et al., 2005
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3 - Estimation of core collection size

Constant (C) Proportional (P) Logarithmic (L) Maximisation (M) Random (R)

Collection structure

group size

lk3b4csS tested

XIXIXIX I X]IX]|X[IX|IX]|IX]IX]Z
XIXIXIX [ X]IX]|X[IX|X]|IX]|X]|D




Allele capture with the different strategies
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Towards nested core collections

258
256
254
252
250
248
246
244

score (active) /256

242
240

AGRO
CAMPUS

———

Plant Industry Ml

Vg

100

60

- 95

- 50

- 45

- 40

- 35

30

Score (Target) /42




Perspectives

» The presented results are preliminary
— Completed with more SSR

— Completed with targeted markers such as SNP
defined in QTL regions.

» B. napus core collection in 2009
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collaborations

* Thanks to genbank curators who provided the
seeds

 platform INRA Clermont-Ferrand / GAP Division
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* Open to other collaborations
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