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Higher mutation rates are associated with localized 
regions of higher heterozygosity

The rate of mutation is not constant along the 
chromosome sequence and mechanisms are 
not fully understood.

Increased mutagenesis has been associated 
with heterozygosity in Arabidopsis but this 
phenomenon has yet to be fully explored in 
mammals. 

Inbred mice are often used as models for 
mutation research but their genetic

Yang et al 2015 Nature 523:463

Adapted from Yang et al 2015 Nature 523:463 

Statistical tools to assess the spatial association between 
two mutational events

Acknowledgements

Conclusions

CD-1 mice have more chromosomes with 
proximally distributed heterozygosity

Positive correlation between increasing levels of 
heterozygosity and proximal association

Detection of CNVs and heterozygosity in CD-1 and NMRI mice and 
assessing spatial association using J statistic 

• Identified a potential association between localized regions of 
heterozygosity and CNV occurrence

• Future research must determine attributes of heterozygous clusters that 
are associated with proximal CNVs including density, length and 
number of heterozygous regions 
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Mouse diversity 
genotyping array 

(MDGA):
Detection of base 

substitutions (SNPs) 
and copy number 
variants (CNVs)

28%

CD-1NMRI % SNP Het 
= 10.7

Proximal Both Distal
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inbred
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26%22%
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40%
% SNP Het 

= 6.2

background precludes analysis of the impact of heterozygosity.

Two commercially-available stocks of outbred mice, NMRI (Naval 
Medical Research Institute) and CD-1 (Caesarian Derived-1) provide the 
opportunity to examine mutagenesis in a more heterozygous landscape.  

Research question: does heterozygosity attract mutations?

Distal Both

Chromosome

We use spatial statistic tools to analyze the genomic context to associate heterozygous single nucleotide 
polymorphisms (SNPs) and copy number variants (CNVs).

CNVs Heterozygous SNPs

Luo et al 2018 PLoS ONE 13:e0204156

NMRI CD-1

NMRI CD-1
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We use rainfall plots to display the spatial distribution of heterozygous 
single nucleotide polymorphisms (SNPs) and to identify clusters of 
heterozygous SNPs and deserts, where there are no heterozygous SNPs.

Clusters Heterozygous SNPs close together fall lower on the graph

Heterozygous SNPs far apart are plotted further upDesert

Location (bp) of SNP

We use rainbow plots to 
visualize spatial association 
between heterozygous SNPs 

and CNVs

We use the J statistic to 
assess the significance of 

the association after running 
1000 simulations

Three possible outcomes from J statistic:
● ● ●● ● ●
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