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Workflow for population genetic analysis
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Phylogenetic analysis
Population structure analysis
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Phylogenetic analysis
Demographic history analyses
GWAS, LD and transcriptome analyses
Improvement selection sweep analysis

Origin of B. napus

Improvement selection signals and candidate genes
controlling important traits
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|dentities of diploid progenitors of B. napus

* Resequencing: 13.43 billion reads (4.03 Tb)
 RNA-seq 0.85 billion reads (212.19 Gb).

* 5.29M SNPs in B. napus.

* 0.73M and 1.09M SNPs in A and C subgenomes.
* Majority of SNPs (95.1%) represent authentic SNPs.

* Biological replicated SNPs ranged from 93.5% to
96.4%.




|dentities of diploid progenitors of B. napus
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|dentities of diploid progenitors of B. napus

B. rapa ssp. rapa

a _ c
~\European turnip
. i K=2
™\ B. rapa ssp. rapa
Asian turnip
K=3
b,
; L B. napus B. rapa
- B. roptrssp St oo
; -1 :(Ea:xln . * ?:}g::cydiﬂg
European TR
8 | L 44 © Komatsuna ® Yellow sarson
g oo u ilai K=4
8 =} % o 0°%¢€
o -
b= ° 'j.:., .
8 &, e
<1 3
= ™% : napus B. napus European JAsian Other B. rapa subspecies
37  » Landrpce e A s
T T T T
-0.05 0.00 0.05 0.10
PC1

o?{? 7 .%-g’ The A subgenome may evolve from the ancestor of European turnip.

S




|dentities of diploid progenitors of B. napus
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|dentities of diploid progenitors of B. napus
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Ideantities of diploid progcenitors of B. napus
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|dentities of diploid progenitors of B. napus
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|dentities of diploid progenitors of B. napus
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Model A suggests that the C subgenome of B. napus originated from
the common ancestor of kohlrabi, cauliflower, and broccoli.
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|dentities of diploid progenitors of B. napus

26,047 (10085-80435) years

7500-12500
generations

9,535 (897-9581) years

6,943 (461-8030) years

330 (105-898) years

Kohlrabi Broccoli

B. napus
winter
landrace

Log-likehood = -2914388

Cabbage

Cauliflower

/500-12500
jenerations

7500-12500
generations
€ B.napus Kohlrabi Broccoli Cauliflower Cabbage B. napus Kohlrabi Broccoli Cauliflowe
Ia‘ndvace landrace

Log-likehood = -2964295 Log-likehood = -2978665

Log-likehood = -4064031

Log-likehood = -4562796

The ancestor of B. napus split from the common ancestor of four B. oleracea
subspecies, with recent gene flow into B. napus approximately 105—-898 years ago.

& k5




Improvement history of B. napus
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Improvement history of B. napus
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Improvement history of B. napus
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Key genes involved in improvement of B. napus
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Key genes involved in improvement of B. napus
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Key genes involved in improvement of B. napus
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Key genes involved in improvement of B. napus
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Key genes involved in improvement of B. napus
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Key genes involved in improvement of B. napus
Ecotype improvement
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Key genes involved in improvement of B. napus
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Histone modifications involved in regulating FLC expression, are closely associated with
flowering time in B. napus. These genes therefore represent promising regulatory
targets in future B. napus breeding programs.




Summary

Wild B. napus is evolved from hybridization between the
ancestors of European turnip and four B. oleracea
subspecies.

* Original wild B. napus is most likely winter oilseed.

* Parallel subgenomic pseudo-domestication benefited B.
napus for adaptation to environmental variation. Parallel
subgenomic improvement increase the seed quality.

 Asymmetrical selection involved in chromatin modification
is associated with ecotype improvement.
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