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Figure S1.1. Genome sequencing and assembly strategy to create an optimal 

assembly of chromosomes at different  contiguity level.  

A. Description of the strategy for sequencing and assembly of the Mus caroli and Mus 

pahari genomes  

B. Assembly statistics of the four Muridae and Hominidae genomes. The genomes 

assembled in this study are in bold. The N50 statistics for the genome not assembled 

in this study come from their initial genome paper.  

C. Nucleotide error rates estimated by calling single nucleotide variants from mate-

pair libraries mapped to the corresponding final assembly (Method SM1.14).  

D. Estimated assembly error rates from identified inconsistencies between the 

corresponding optical maps aligned to the final assembly. Insertion is defined as a 

fragment present in the final assembly and not found in the optical map data. Deletion 

is defined as a fragment found in the optical map data and not in the final assembly.



 

 

 

 
Figure S1.2. Mus caroli and Mus pahari shows similar annotation statistics and gene 

completeness than the primates genome sequenced with equivalent technology.  

A. Annotation statistics for the four Muridae and Hominidae genomes. Mus caroli and Mus 

pahari have been annotated by integrating three different annotation pipelines and RNA-seq 

data (Method SM1.5). The annotation of the other genomes is from Ensembl v83.  

B. Gene completeness as measured by the BUSCO dataset for all mammalian genomes 

available in Ensembl v83 (only the four Muridae (red) and four Hominidae (blue) are 

labeled). The plot represents the median of the fraction aligned for those members of the 

BUSCO gene set that align to the genome.  The Muridae and Hominidae genomes have 

similar completeness.  
 

 

 

 

 

 



 

 

 

 

 

 

 
 

 

Figure S1.3. Divergence time estimation for Mus musculus, Mus caroli and Mus pahari 

is robust to the model used. 

A. Estimation of Mus caroli, Mus pahari and Rat divergence time using different 

evolutionary models and different sets of coding genes.  

B. Fraction of the genome introgressed with Mus musculus. Mus castaneus is used as positive 

control.  



 

 
 

 

Figure S1.4. The ancestor of Mus musculus and Mus caroli underwent a largescale 

rearrangement as compared with Mus pahari. 

A. DNA FISH of Mus caroli karyotype using Mus musculus probs.  

B. DNA FISH of Mus pahari karyotype using Mus musculus probes. White arrows identify 

the break points of major rearrangements. 

C. Dot plot showing pairwise comparison of the rat chromosomes with the three Mus species. 

The inter-chromosomal rearrangements are shown in red. 

 

 

 

 

 

 

 

 

 

 

 



 
 

Figure S1.5. The inter-chromosomal break points between Mus musculus and Mus 

pahari are enriched with 3-6MY old LTR retrotransposons. 

A Density of all retrotransposons regardless of age plotted by distance to break points of 

inter-chromosomal rearrangements larger than 3MB. No significant enrichment was 

observed.  

B Density of 3-6MY old retrotransposons plotted by distance to break points of inter-

chromosomal rearrangements larger than 3MB. These retrotransposons appeared concurrent 

to the punctate event of chromosomal rearrangement. LTRs are significantly enriched at 

these break points.  

C Density of the mouse-rat ancestral repeats by distance to break points of inter-

chromosomal rearrangements larger than 3MB. No significant enrichment was observed.  

For A-C, the ratio on the top of each plot show the number of observed element relative to 

the expected (Method SM 2.3). 

 

  


