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Supplemental Figure S1.

Principal component analysis (PCA) of wild house mouse using 163 Mus musculus samples.
(A) Geographic map of the samples collected used in this study. Each circle represents an individual, and
the color of the circle corresponds to the color used in panel (B). (B) Plot results of principal component
analysis using autosomes of wild house mice. Red, green, and blue circles correspond to musculus,
castaneus, and domesticus genetic components, respectively. The circles showing the intermediate color of
each genetic component indicate the hybridization of each genetic component. The proportion of variance
for each principal component (PC) is shown in each axis labels. (C) PCA results shown in panel (B)
with mitochondrial haplogroup labels. The labels with MUS, CAS, and DOM represent the musculus,
castaneus, and domesticus haplogroups, respectively. In addition, GEN and NEP represents distinct

haplogroup in Madagascar and distinct haplogroup in Nepal, respectively.
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Supplemental Figure S2.
ADMIXTURE plot of Mus musculus samples using autosome data. Each bar represents each individual,
and the color ratio represents the proportion of genetic elements. The results are shown for K=3, where red,

green and blue colors represent the genetic elements of musculus, castaneus and domesticus, respectively.
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Supplemental Figure S3.

The maximum likelihood tree of mitochondrial genomes. The phylogenetic tree contains the mitochondrial
sequence of 170 samples used in this study and additionally includes the mitochondrial reference sequences
of Mus spretus (NC_025952) and Mus musculus (C57BL/6J strain, NC _005089). The substitution model
(TPM2+F+1+G4) was determined as the best fit model by ModelFinder implemented in IQ-TREE2. Each
captioned colored line indicates the corresponding clade of Mus musculus subspecies-derived haplotypes.
The node labels exhibit support assigned by bootstrapping for 1000 replications. The labels with CAS,
DOM, and MUS represent castaneus, domesticus, and musculus haplogroups, respectively. GEN and NEP
labels show distinct haplogroups in Madagascar and Nepal, respectively.
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Supplemental Figure S4.

The maximum likelihood tree of the short arm of the Y Chromosome. The phylogenetic tree contains the Y
Chromosome sequences of 103 male samples used in this study and additionally includes the Y
Chromosome reference sequence of Mus musculus (C57BL/6J strain, NC _000087). The substitution model
(TIM2+F+R2) was determined as the best fit model by ModelFinder implemented in IQ-TREE2. Each
captioned colored line indicates the corresponding clade of Mus musculus subspecies-derived haplotype.

1T T
92 5 32

s3-- MGO529_China_Kunming

ERS957512_Spain Madrid
ERS957513_Spain_Madid
ERS957514_Spain_Madid
[ERS957517_Spain_Madrid
[ERS957519_Spain_Madrid

Mus spretus

MG0295_China_Chengdu
MGO713_China_Zhenjiang

5. MG3047_Russia_SouthSakhaiin
s HI0134_Indonesia_Lembang
HS2400_Taiwan_Taitung

MG0504_China_Guangzhou
MG0908_China_Wuhan
MGO0797_China_Dali m USCUI US'type
MG0917_China_Lijang

MG0507_China_Lanzhou

MG3007_Russia_Krementui

MG0826_China_Tianjin

MG0439_China_Shanghai

MG2021_China_Tianjin

MG2031_China_Laiyang

MG0444_SouthKorea_Busan

MGO0810_China_Tongliao

- MG0863_China_Manzhouli

HI0468_Southiorea_Chuncheon
HS4097. Japan Misasa
HS4272_Japan_Fukuoka
HS6021_Japan_Saga
HI0410_SouthKorea_Chuncheon
H$4233 Southorea_Hwacheon
HS0682 Southiorea_Baengnyeonglsiand
HS1368_SouthKorea_Gyeongiu
HS3603_Japan_Kagoshima

7 HS2445 Japan Takkawa
" HS2326_Japan Nayoro
"

MG0296_Japan_ Sapporo
HS2788_Japan_Shuri
HS2815_Japan_Nonoichi
HS4411_Japan_Oca.
HS4169_Japan_Tsukuba
HS2323_Japan_Hakodate

- HS4271_Japan Setana

HS3534_Japan Yamagata

s C57BLBJ (NC_000087)

0. HSB022_Japan_Oshu
.

MG0230_Japan_Ashiro
[ERS739396_lran_Ahvaz
[ERS739393_lran_Ahvaz

12— ERS739389_lran_Ahvaz

ERS739395_Iran_Ahvaz

ERS739382_France_MassitCentral
ERS739386_France_MassiCentral
ERS739385_France_MassiCentral
ERS739388_France_MassiCentral

domesticus-type

ERS739373_Germany_CologneBonn

ERS739376_Germany_CologneBonn

MG3044_Estonia_Talinn
HS1411_Russia_Khasan
HS1413_Russia_Kraskino
HS3605_Russia_GomoAkaysk
o ERS957498 CzechRepubic_Studenec
... ERS957502_CrechRepublc_Studenec
oo~ MG3026_Russia_Birakan
»“ MG3066_Ukraine_Donelsk
- HS3607_Russia_Okha
#l.... H83608_Russia_liutsk
. MG3O18_Russia_RudnayaPrisan
MG0417_lran_Mashhad
HS1464_Kazakhstan_Akiobe
5. MG3010_Russia NouthCaucasus
MG0597_China_Manas
#.... MGOBOB_China_Aksu
™. MG0B8S_Crina Kashgar
+o0- MGO716_China_Lhasa ChinaLhasa
1% MGO871_China_Dunhuang
:: MGS086_China_Jiayuguan
[ MGO611_China_Tacheng
|Fse-— HS612_ Russia Astrakhan
152 MG0B90_China_Yinchuan
2. ERS57508 Kazakhstan Almaty
.. ERS957510_ Kazaknstan Aty
MG0783_China Jinan

ERS739378_Germany_CologneBonn
ERS739374_Germany_CologneBonn

ERS739875_Germany_CologneBonn

ERS739377_Germany_CologneBonn

ERS739379_Germany_CologneBonn

HI0112_Indonesia_Bogor
HI0484_SriLanka_Peradeniya
HI0488_SriLanka_Colombo
HI0261_Pakistan_Sahiwal
HI0185_India_Delhi
HI0264_Pakistan_Lahore
HS1467_Nepal_Tukuche
HS1523_Nepal_Kathmandu
OIS0 i Len castaneus-type
HI0161_India_Leh
HI0505_Vietnam_VinhPhuc
HI0520_Vietnam_Hanoi
HI0321_India_Bhubaneswar
HI0328_India_Hyderabad
HS5559_Madagascar_Antananarivo
HS5555_Madagascar_Antananarivo
HS5560_Madagascar_Antananarivo

The node labels exhibit support assigned by bootstrapping for 1000 replications.



M. spretus

ssp. castaneus
ssp. domesticus
ssp. musculus

L X N N ]

250

200

@
3

Sly copy number

=
2

50

50 100 150 200 250
Six copy number

Supplemental Figure S5

Correlation between Slx and Sly copy numbers in different subspecies of house mouse. The x-axis
represents the Six copy number, while y-axis represents the S/y copy number. Each point on the plot
corresponds to an individual sample, colored by subspecies: M. spretus (gray), ssp. castaneus (green),
ssp. domesticus (blue), and ssp. musculus (red). A linear regression line has been fitted to the data
points, with the surrounding shaded area indicating the 95% confidence interval for the regression line
(R? = 0.60).
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Supplemental Figure S6

Fixation rates of X and Y Chromosomes within 0.1N generations, considering changes in male-to-
female birth ratio (a, panel A) and fertility reduction due to sex-ratio distortion (Rxy, panel B).
Parameter setting in the panel A and B is, [Raa = 0, Rxa =0, Rma = 0, Rxy = 0, Nm = 0] and [Raa =
0, Rxa =0, Rma =0, a = 1.5, Nm = 0], respectively. The blue and red bars represent the fixation rate

of introgressed Y and X Chromosomes after 0.1N generations, respectively.
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Supplemental Figure S7

Trajectories of allele frequency of introgressed alleles. The red, blue, and black lines show the allele
frequency at introgressed X-chromosomal, Y-chromosomal, and mitochondrial genomes, respectively.
The thin lines represent the trajectories of single simulation, and the thick lines show the average allele
frequencies among 1000 trials. The parameter setting of each panel is shown in the top of plot. Sex-
ratio distortion parameter a was 1.5 and recombination rate between SD and XHI loci was zero. See

Supplemental Note 1 for detailed methods and results.
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Supplemental Figure S8

Fixation rates of X and Y Chromosomes within 0.1V generations, considering changes in
recombination rate per generation between SD and XHI loci (r), with Rxa = 1. Note that SD locus is
in between two XHI loci and the SD and XHI loci are separated with the distance equivalent to r.
Other parameter setting is following, Raa = 0, Rma = 0,a = 1.5, and Nm = 1. The blue and red bars

represent the fixation rate of introgressed Y and X Chromosomes, respectively.
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Supplemental Figure S9

The demographic model we used to estimate the population genetic parameters. The parameters

were estimated using the site frequency spectrum data of the five populations shown in the figure.
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Supplemental Figure S10
Expected and observed folded site frequency spectrum for the Japanese population. The blue bars
indicate the expected frequencies, derived from parameter optimization using fastsimcoal2, while the

red bars represent the observed frequencies.
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Supplemental Figure S11

Gene density and recombination rate comparisons for castaneus-enriched windows. The term
"candidate" denotes windows with a high concentration of castaneus ancestry, as opposed to "non-
candidate" windows in the Japanese population genome. For gene density (left panel), error bars show
the standard deviation derived from 1000 bootstrap samples, each consisting of 1000 windows chosen
at random. In terms of recombination rate (right panel), the depicted bars outline the 95% confidence

intervals.
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G0:0043252: sodium-independent organic anion transport
G0:0050907: detection of chemical stimulus involved in sensory perception
G0:0002455: humoral immune response mediated by circulating immunoglobulin
] R-MMU-8851680: Butyrophilin (BTN) family interactions
| G0:0043687: post-translational protein modification
1 mmu05168: Herpes simplex virus 1 infection - Mus musculus (house mouse)
1 G0:0002377: immunoglobulin production
1 G0:0033138: positive regulation of peptidyl-serine phosphorylation
| G0:0009120: deoxyribonucleoside metabolic process
1 WP1596: Iron homeostasis
| G0:0036101: leukotriene B4 catabolic process
1 mmu05322: Systemic lupus erythematosus - Mus musculus (house mouse)
] G0:0001660: fever generation
] mmu00500: Starch and sucrose metabolism - Mus musculus (house mouse)
G0:0050691: regulation of defense response to virus by host
G0:0052695: cellular glucuronidation
G0:0006491: N-glycan processing
G0:0002092: positive regulation of receptor internalization
GO0:0007416: synapse assembly
GO0:0010571: positive regulation of nuclear cell cycle DNA replication

Supplemental Figure S12

Functional enrichment analysis of genes with castaneus-ancestry bias, analyzing a total of 842

genes. Gene categories with a p-value less than 0.05 are presented.
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Supplemental Figure S13

The upper panel of this figure displays the segregation patterns of nonsynonymous SNVs within the
Irgm1 gene of wild house mice. CAS denotes samples from the subspecies castaneus, excluding those
from southern China (CHN South). MUS refers to subspecies musculus samples, but excludes those
from Korea (KOR) and northern China (CHN North). JPN denotes Japanese samples, and DOM
represents the subspecies domesticus. The site marked by a red rectangle is the focal site.

In the lower panel, the inferred genealogy around this focal site is depicted. Branches carrying the
derived mutation at this focal site are highlighted in red. Blue dots indicate mutations on branches.

The sample labels are provided at the bottom of the tree for reference.
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Supplemental Figure S14

The upper panel of this figure displays the segregation patterns of nonsynonymous SNVs within the
Irgm?2 gene of wild house mice. CAS denotes samples from the subspecies castaneus, excluding those
from southern China (CHN South). MUS refers to subspecies musculus samples, but excludes those
from Korea (KOR) and northern China (CHN North). JPN denotes Japanese samples, and DOM
represents the subspecies domesticus. The site marked by a red rectangle is the focal site.

In the lower panel, the inferred genealogy around this focal site is depicted. Branches carrying the
derived mutation at this focal site are highlighted in red. Blue dots indicate mutations on branches.

The sample labels are provided at the bottom of the tree for reference.

14



	Table of Contents Figures.pdf
	Supplementary_Figures.tmp2



