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Species N50 contigs N50 scaffolds Total Size Size chromosome  Size unassembled  Fraction gaps Variation with
P (Kb) (Mb) (Mb) (Mb) (Mb) (%) reference(%)

Mus musculus 248 16.9 2,639 2,633 5 2.82 -
Mus caroli 259 4.3 2,556 2,499 57 10.96 3.13*
Mus pahari 244 3.6 2,477 2,424 53 9.48 6.13 *
Rattus norvegic 38.0 5.4 2,866 2,778 88 4.89 8.62 *
Hommo sapiens 21.7 0.3 3,042 3,031 11 395 -
Pan troglodytes 15.7 8.6 3,283 3,120 163 11.73 7.91 **
Gorrilla gorilla 1.8 0.9 3,040 2,917 123 10.78 0.06 **
Pongo abelii 15.5 0.7 3,371 3,029 342 10.22 10.8 **
C

Species Variant Indels SNV Error every Kb Frequency

Mus caroli 121,159 22,146 99,013 25.24 3.96 10

Mus pahari 133,364 52,702 80,662 30.71 32510
D

Insertion Deletion Total
Species No regions Fraction % No regions Fraction % Noregions  Fraction %
Mus caroli 1,086 1.84 1949 1.25 3035 31
Mus pahari 723 1.76 968 0.78 1691 2.5

Figure S1.1 Genomesequencing and assemblgtrategy to createan optimal
assemblyof chromosomesat different contiguity level.

A. Description of thetsategy forsequencing and assembly of tas caroliandMus
paharigenomes

B. Assembly statistics of the fouMuridae and Hominidae genomes.The genomg
assembled in this study are in bolthe N50 statistics for the genomet assembled
in this study come from their initial genome paper.

C. Nucleotide error rateestimated by calling single nucleotide vargafitom mate
pairlibrariesmapped to theorrespondindinal assemblyMethod SM1.14).

D. Estimaed assembly error rasefrom identified inconsistenciedetween the
correspondingoptical maps aligned tthe final assemblylinsertion isdefined asa
fragment present in tHeal assembly and not found the optical map data. Deletion
is defined as dragment found in thepiical map data and not in thi@al assembly.



Protein

Non coding

To be experimentally

Species coding RNA confirmed Total
Mus musculus 22,501 12,923 2,264 37,688
Mus caroli 20,323 10,069 1,978 32,370
Mus pahari 20,029 9,336 1,847 31,212
Rattus norvegicus 22277 8,825 25 31,127
Human 20,246 24,690 1,053 45,989
Chimpanzee 18,759 8,081 0 27,440
Gorilla 20,962 6,701 0 27,663
Orangutan 20,424 6,996 0 27,420
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Figure S1.2 Mus caroli and Mus pahari shows similar annotation statisticsand gene
completenesghan the primates genome sequenced with equivalent technology.

A. Annotation statisticor the four Muridaeand Hominidae genomesMus caroli and Mus
pahari havebeenannotatedy integrating three different annotation pipeimead RNAseq

data Method SM1.5). The annotation of thether genomess from Ensembiv83.

B. Gene completenesas measured by thBUSCO datasefor all mammalian genomes
available in Ensembl v83only the four Muridae (red) and four Hominidae (blue) are
labeled) The plotrepresentghe median of the fractioraligned forthosemembers of the
BUSCO genesetthat align to the genomeThe Muridae and Hominidae genomes have

similar completeness.
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Figure S13. Divergence timeestimation for Mus musculus Mus caroliand Mus pahatri

is robust to the model used.

A. Estimation ofMus caroli,Mus pahariand Rativergence time sing different
evolutionarymodelsanddifferentsets ofcoding genes.

B. Fraction of the genome introgressed withs musclus. Mus castaneuss used as positive
control.
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Figure S14. The ancestor of Mus musculusand Mus caroli underwent a largescale
rearrangementas compared withMus pahari.

A. DNA FISH ofMus carolikaryotype usinglus musculugrobs.

B. DNA FISH of Mus paharikaryotype usingMus musculuprobes White arrovs identify
the break poirgtof major rearrangement

C. Dot plot showing pirwise comparison of that chromosomes with the thriskisspecies
The interchromosomatearrangemestareshown in red.



Figure S1.5. The interchromosomal breakpoints betweenMus musculusand Mus

pahari are enriched with 36MY old LTR retrotransposons.

A Density of all retrotransposonsegardless of agplotted by distance tdoreak points of
inter-chromosomal rearrangemsntarger than 3MB. No significant enrichmemwas
observed

B Density of 3-6MY old retrotransposonglotted by distance to break points of inter
chromosomal rearrangements larger than 3MB. These retrotransposons appeanecnt
to the punctateevent of chromosomal rearrangemeniRs aresignificanty enriched at
thesebreak points

C Density of the mouseat 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 ¢lestagiveto
the expected\lethod SM 2.3).



