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• Visualizing genome structural variation in oilseed rape

• Trimming the Rfo introgression

• A prototype WOSR genome re-sequenced radiation panel
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Visualizing genome dosage variation using genome re-sequencing data

Quantify read depth (RPKM) mapped to 
AC genome reference sequence

Display height of histogram bars based on RPKM values
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Visualizing genome dosage variation using genome re-sequencing data

Quantify read depth (RPKM) mapped to 
AC genome reference sequence

Display height of histogram bars based on RPKM values

Duplication (homoeologous exchange)

• Preferable to have a more compact display to compare many genomes
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Visualizing genome dosage variation using genome re-sequencing data

Quantify read depth (RPKM) mapped to 
AC genome reference sequence 

Code intensity of shading based on RPKM values

Filter data for reciprocal top BLAST hit gene pairs

Visualise using tile plots with gene pairs ordered by one genome



Positions of 31,591 homoeologous gene pairs, arranged by 
the order in the C genome of the C genome homoeologoue
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Read depth if genome re-sequencing B. rapa (A genome only)
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Read depth if genome re-sequencing B. rapa (A genome only)
Read depth if genome re-sequencing B. oleracea (C genome only)
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Visualizing genome dosage variation using genome re-sequencing data
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Visualizing genome dosage variation using genome re-sequencing data
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Visualizing genome dosage variation using genome re-sequencing data
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Visualizing genome dosage variation using genome re-sequencing data
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• Method for compact display of relative 
genome dosage in oilseed rape
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Visualizing genome dosage variation using genome re-sequencing data
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Three genomes can be visualized using genome re-sequencing data
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of wild relative introgressions
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Visualizing genome dosage to assess radiation-induced variation genome-wide
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Development of a genome re-sequenced radiation panel for reverse genetics
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Development of a genome re-sequenced radiation panel for reverse genetics
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1133 lines in protype panel 

using Maplus (high erucic, 

low glucosinolate) WOSR 

background
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Visualizing gamma radiation-induced dosage variation
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Frequency of large-scale lesions induced by radiation
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• Gamma and Fast Neutrons induce similar 

types of variation

• Chromosome number variation detected 

but is independent of radiation dosage

• Lesion frequency increases with radiation 

dosage

• More lesions in the C genome than in the 

A genome

• ~4-fold more deletions than duplications



Ian Bancroft   16th October, 2023

Identification of small-scale lesions induced by radiation

1. Manual inspection of Excel spreadsheets of RPKM data, aided by conditional formatting
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Identification of small-scale lesions induced by radiation

2. Computationally using VarScan, for both InDels and SNVs
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Identification of small-scale lesions induced by radiation

2. Computationally using VarScan, for both InDels and SNVs

• High false discovery rate, especially for SNVs at low read depth

• Mutation load much lower than with EMS

• High proportion of mutants are deletions of a few bases that disrupt reading frames



Testing predictive impacts of gene copy number variation: FAE1 and oil erucic acid content
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Identified radiation lines:
G2000-308-1 (FAE1.A8 deletion)
G1750_2b (FAE1.A8 duplication)
G1500_6a (FAE1.C3 deletion)
G2000-119a (FAE1.C3 duplication) 

FAE1 orthologues control erucic acid content in an additive manner



Testing predictive impacts of gene copy number variation: FAE1 and oil erucic acid content
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Adjusted P-values for significance: 

** <0.005; *** <0.0005; **** <0.00005

• Deletions cause large drop in 

erucic acid content, as expected

• Duplications cause significant 

increase in erucic content



Testing predictive impacts of gene copy number variation: FAD2 and oil linoleic acid content
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Identified radiation line:
G2000-137b (FAD2.A5 21 base deletion)

FAD2 orthologues control PUFA (especially linolenic acid) content in an additive manner



Testing predictive impacts of gene copy number variation: FAD2 and oil linoleic acid content
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Adjusted P-values for significance: 

** <0.005; *** <0.0005; **** <0.00005

• FAD2.A5 Knockout causes large 

drop in linoleic acid content, as 

expected



Testing predictive impacts of gene copy number variation: FAD2 and oil linoleic acid content
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Conclusions
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• Radiation treatment is an effective tool for breaking up introgressions

• Visualization of whole genome enables identification of additional lesions

• Structural changes correlated with poor agronomic traits can be identified

• Genome re-sequencing enables identification of abundant large-scale deletions

• Panel of ~1100 lines sufficient to achieve saturation for large-scale deletions

• Deleted segments often inherited by siblings, so increasing copy number feasible

• High false discovery rate for single nucleotide variants

• Indels disrupting open reading frames are the most common small variant type

• Panel of ~1100 lines insufficient to achieve saturation for single gene knockout

• Predicted phenotypes confirmed for knockouts of two fatty acid synthesis genes

• Increased FAE1 dosage results in novel increase in erucic acid content
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