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Introducing Brassica

• 15 Brassica species,         

28 Brassica subspecies,     
8 Brassica rapa subspecies

• e.g. mustard, broccoli, 
cauliflower, and cabbages

• Cabbage cultivation 

started 6000 years ago in 
Shensi, China



Wang et al,. (2011). The 
genome of the mesopolyploid 
crop species Brassica rapa. 
Nature genetics, 43(10), 
1035-1039.

Genome paper 



Mesopolyploid?

• A species that undergone whole genome

multiplication in several million years ago
• Whole-genome duplication has been observed in all

plant genomes sequenced to date
• B. rapa genome changed from diploid to tetraploid,

then from tetraploid to hexaploid

• This generated genome triplication



Mesopolyploid?

• Chromosome number decreased by genome-wide

chromosomes fusion around 6 to 9 million years ago
• Good source for genome evolution studies
• The understanding of B. rapa genome helped

understanding other crops with triplicated genomes
(e.g. bread wheat)



General information about the genome

Number of 
Chromosomes: 

10 pairs, 2n=20

Genome Size: 283.8 Mb

# of coding genes: 41,174 

Sequencing Strategies: Hierarichal BAC clone sequencing and 
whole genome shotgun (WGS)

Sequencing Methods: illumina and Sanger

shotgun coverage: 72 

Contig N50: 27 kb

scaffold N50: 2 Mb

Assembly software: SOAP de novo 



Sequencing strategies 

• Cabbage genome was shotguned

• 647 online published BAC sequences were compared 
with their equivalent WGS sequences



• In this project, DNA libraries were generated using 

illumina
• Illumina reads are short (~200 bp), medium (~500 

bp), and long (~2 kb, 5 kb and 10 kb)
• Sanger DNA libraries were obtained from online 

sources 

• Illumina sequences were aligned against Sanger 
sequences

Sequencing methods 



• Scaffolds were de novo assembled

• 60,521 contigs had a total size of 264 Mb 
• 40,549 scaffolds had a total size of 283 Mb

Assembly



• Many genes near 

telomeres
• Many transposons near 

the centromeres 

Genome outcome



Interspersed repeats of B. rapa

39.5% of the genome is transposable elements

27.1% are retrotransposons, 3.2% are DNA transposons, 
and 2.8 % are LINEs



• A. thaliana experienced two genome duplications

• Cabbage experienced whole genome triplication

• Genomes were partitioned and visualized in this figure 

• Cabbages & A. thaliana. have many shared orthologous regions

Cabbage and Arabidopsis thaliana
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