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Brassicagenome

Arabidopsis

A genome:B. rapa, n=10

C genome:B. oleracea, n=9

B. napus, n=19

AC genome

Å Brassica and Arabidopsis diverged ~20 MYA.

Å Hexapolyploidization in the Brassica species complex.

Å B. rapa (A genome) and B. oleracea (C genome) diverged ~4 MYA.

Å A and C hybridization <= 5,000 YA Ą B. napus (AC genome).

ÅComplex features 



Challenges

ÅMultiple maps from different mapping populations

ÅDifferent sets of genetic markers

ÅHow to link individual maps to create a consensus/integrated 
map?

- still a challenge for Brassica

Åincrease the mapping density 

Åprovide greater genome coverage

Årefine QTL

Åassess the genetic diversity

A genetic consensus map can:



CropStoreDB

ÅHolds most key published genetic maps, available segregation 
data and some unpublished maps

Loci 
contributing 
to 
integrated 
map, mainly 
based on 
public sets 
of 
sequence-
tagged 
markers
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marker_set count

AAFC_SSRs 3173 68 4 1483 1149 154 67

BBSRC_SSRs 444 4 10 12 2 139 114 205 180 10 5 6 3

Celera_SSRs 373 273 270 59

Choi_mixed_public 58 58

FITO_SSRs 587 79 1 102

INRA_SSRs 243 5 37 1 1 1 2

KBr_based_SSRs 1006 511 394 353 122

Lydiate_lab_RFLPs 203 1087 170 241 1 38 92 182 391

NIAB Kr_RFLPs 519 477

NIVTS_SSR 308 11 25 14 109 89

Osborn_RFLPs 265 4 2 125 456 80 4 122 61 58 75 188 142

Panjabi_Atg_STS 384 485

Prieto_SINEs 47 13

Qiu_IGF_SNPs 96 1 15 266

Sillito_marker_EST 50 99



Map integration

ÅCombine constituent 

genotype matrices, 

with many anchor 

markers

ÅNew maps for each 

population

ÅSkeleton with anchors

ÅIntegrate

ÅRe-populate with 

all markers

SWDH SGDH DYDH

SKELETON MAP SKELETON MAP SKELETON MAP

INTEGRATED 
SKELETON MAP

BnaWAIT
5.185 markers

ÅJoinMap
ÅMergeMap

Local orders rearranged by 
homology to contiguoussequence



Early versions: Integrated map vspopulation-specific maps
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Linkage group

SWDH

SGDH

DYDH

poor correlation

Low 
recombination 
in DYDH

ÅGood correlation between  maps in 

general for all three populations

ÅSGDH non-congruent for A09 and C09



Skeleton map comparison (JoinMap)


