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Establishing model mouse for anxiety disorders using a novel wild-derived
heterogeneous stock
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A novel wild - derived heterogeneous stock (WHS) was established by
genetically mixing with eight wild strains. We conducted selective breeding for active tameness to
humans and selected and non - selected groups were successfully established. By conducting SNP
analysis using genomic DNA on these selected and non-selected groups of mice, we performed genetic
analysis for active tameness. We found genetic loci relating to active tameness on chromosome 11. In

order to narrowing down the loci, we conducted comparative analysis of mouse and dog genome. We
found that the data of the selected region showed high degree of overlap with the genomic regions
which were selected during the evolution of dog breeds.

QTL



WHS

SNPs

o

(WHS)
WHS

SNPs

@ 12

DNA 144K GigaMUGA
SNPs
8 SNPs
MegaMUGA array
SNPs
SNP
SNP
11
3
(©)) 16
17 12
10 10
RNA HiSeq 2500

100bp  paired-end

C57BL/6

7
( )Takahashi, A., Sugimoto, H., Kato, S.,
Shiroishi, T., Koide, T.
Mapping of genetic factors that elicit
intermale aggressive behavior on mouse
chromosome 15: intruder effects and the
complex genetic basis.
PLoS ONE, 2015, 10, e0137764.
10.1371/journal.pone.0137764

( )Takahashi, A., Lee, R.X., lwasato, T.,
Itohara, S., Arima, H., Bettler, B., Miczek,
K.A., Koide, T.

Glutamate input in the dorsal raphe
nucleus as a determinant of escalated
aggression in male mice.

The Journal of Neuroscience, 2015, 35:
6452-6463.




10.1523/IJNEUROSCI.2450-14

( )Hirata, H., Takahashi, A., Shimoda, Y.,
Koide, T.

Caspr3-deficient mice exhibit low motor
learning during the early phase of the
accelerated rotarod task.

PLoS ONE, 2016, 11, e0147887.
10.1371/journal.pone.0147887

( )Hirata, H., Umemori, J., Yoshioka, H.,
Koide, T., Watanabe, K., Shimoda, Y.

Cell adhesion molecule Caspr3 is expressed
in the mouse basal ganglia during early
postnatal stages.

Journal of Neuroscience Research, 2016,
94: 74-89.

10.1002/jnr.23670

( )Okabe, S., Tsuneoka, Y., Takahashi, A.,
Ooyama, R., Watarai, A., Maeda, S., Honda,
Y., Nagasawa, M., Mogi, K., Nishimori, K.,
Kuroda, M., Koide, T., Kikusui, T.

Pup exposure facilitates retrieving
behavior via the oxytocin neural system in
female mice.

Psychoneuroendocrinology, 2017, 79, 20-30.

( )Horii Y, Nagasawa T, Sakakibara H,
Takahashi A, Tanave A, Matsumoto Y,
Nagayama H, Yoshimi K, Yasuda MT,
Shimoi K, Koide T

Hierarchy in the home cage affects
behaviour and gene expression in
group-housed C57BL/6 male mice.

Sci Rep. 2017 Aug 1;7(1):6991.

doi: 10.1038/s41598-017-07233-5.

( )Matsumoto Y, Goto T, Nishino J,
Nakaoka H, Tanave A, Takano-Shimizu T,
Mott RF, Koide T

Selective breeding and selection mapping
using a novel wild-derived heterogeneous
stock of mice revealed two closely-linked
loci for tameness.

Sci Rep. 2017 Jul 4;7(1):4607.

doi: 10.1038/s41598-017-04869-1.

36

( )Koide, T., Matsumoto, Y., Nakaoka, H.,
Nishino, J., Goto, T. Establishing new
mouse resource, wild-derived
heterogeneous stock, which is useful for
genetic analysis of tameness and other
complex  traits. 29th  International
Mammalian Genome Conference. 2015
11 8 2015 11 11 Yokohama,
Japan.

( )Yoshimi, K., Kaneko, T., Koide, T.,
Mashimo, T. CRISPR/Cas9-mediated
plasmid knock-in and replacement of

genomic region with single stranded
oligonucleotides in rodents. 29th
International Mammalian Genome

Conference. 2015 11 8 2015 11
11 Yokohama, Japan.

( )Matsumoto, Y., Nakaoka, H., Nishino,
J., Goto, T., Koide, T. Combination of
selective breeding and genome-wide SNP
analysis revealed the genetic loci
associated with tame behavior in mice.
29th International Mammalian Genome
Conference. 2015 11 8 2015 11
11 Yokohama, Japan.

( )Tanave, A., Takahashi, A., Sumiyama,
K., Koide, T. Higher expression of PACAP
gene is associated with altered behavioral
and prolonged physiological responses to
stress in wild-derived MSM mice. 29th
International Mammalian Genome
Conference. 2015 11 8 2015 11
11 Yokohama, Japan.

()

87 2015
9 24 2015 9 26

()

87 2015
9 24 2015 9 26

() -

23
2015 9 18 2015 9
19

( )Koide, T., Imai, Y., Hanzawa, N.
Differences of sensitivity to anxiolytic
effect of diazepam in wild-derived mouse
strains 38 2015
7 28 2015 7 31

QD

62
2015 5 28



2015 5 30

()
MSM/Ms

62
2015 5 28 2015 5
30

62 2015
5 28 2015 5 30

C )
PACAP

38

2015 7 28 2015 7 31

38
2015 7 28 2015 7 31

¢ ) _

_Aseries of behavioral analyses to reveal
behavioral and psychological basis
underlying tameness in selected
population of wild-derived heterogeneous
stock (WHS) of mice

75 2015 9 10 2015 9
12

( )Matsumoto, Y., Nishino, J., Goto, T.,
Koide, T. Finding the Genetic Loci
Associated with Tameness Using the
Combination Method of Selective Breeding
and Computer Simulation in Mice. Vth
International Wildlife Management
Congress 2015 2015 7 26 2015

7 30 Sapporo, Japan
( )Koide T. Hunting genetic factors

associated with high anxiety-like behavior
in wild mouse strain.  Symposium “

" 46
2016 7 2 2016 7 3
Seoul, Korea

( )Koide T., Tanave A. Poster “Genetic
variation and expression diversity of
pituitary adenylate cyclase-activating
polypeptide (PACAP) gene in mouse”
30th CINP  World Congress of

Neuropsychopharmacology 2016 7 3
2016 7 5 Seoul, Korea

( )Tanave A., Koide T., Sumiyama, K.,
Takahashi, A. Poster “High expression of
PACAP gene and the molecular mechanism

found in wild-mouse strain showing
elevated anxiety-like behavior” 30th
CINP World Congress of

Neuropsychopharmacology 2016 7 3
2016 7 5 Seoul, Korea

( )Tanave, A., Koide T Oral
“Expression diversity and genetic variation
of pituitary adenylate cyclase-activating
polypeptide (PACAP) gene in mouse” The
39th Annual Meeting of the Japan
Neuroscience Society 2016 7 20

2016 7 22 Yokohama, Japan

( )Nagayama, H., Matsumoto, Y., Goto,
T., Koide T. ©Poster “Behavioral and
neurological bases of tameness in selection
groups of wild-derived heterogeneous
stock” The 39th Annual Meeting of the
Japan Neuroscience Society 2016 7

20 2016 7 22  Yokohama, Japan

«C )
Oral “

" The
88th Annual Meeting of the Genetics
Society of Japan2016 9 7 2016 9

10 Mishima, Japan

C )

Oral “ Selection mapping

" The 88th Annual Meeting of the
Genetics Society of Japan 2016 9 7
2016 9 10 Mishima, Japan

«C )
Oral “

" The 63rd Annual Meeting of
Japanese Association for Animal Science
2016 5 18 2016 5 20
Kawasaki, Japan

«C )

Oral

(PACA)

" The 63rd Annual Meeting of
Japanese Association for Animal Science
2016 5 18 2016 5 20
Kawasaki, Japan

«C )
Oral “



" The 63rd

Annual Meeting of Japanese Association

for Animal Science 2016 5 18 2016
5 20 Kawasaki, Japan

Oral “

The 63rd Annual Meeting of Japanese
Association for Animal Science 2016 5

18 2016 5 20 Kawasaki,
Japan
( ) Oral “
25 2016
9 13 2016 9 15
Atami, Japan
( ) Symposium *“
" 2016
2016
10 13 2016 10 14 Mishima,
Japan
¢ )
27
2017 4 28 30
¢ )
RNA-seq
64
2017 5  25-27
¢ )
DNA
64
2017 5 2527

( )Nagayama H, Matsumoto Y, Koide
T. Neurobehavioral study for relationship
between sociability and tameness in
domesticated mice. 40

2017 7 20-23

( )Tanave A, Koide T. Behavioral
analysis of fear in PACAP over-expression
mice. 40

2017 7 20-23
C ) PACAP
47
2017 9 2830

77
2017 8

77
2017 8
30-9 1

)

2015

) -

29 35
2016

(  )Arakawa T, Tanave A, Takahashi A,
Kakihara S, Koide T, Tsuchiya T. Automated
Estimation of Mouse Social Behaviors Based
on a Hidden Markov Model . In: Hidden Markov
Models. Methods in Molecular Biology,
Volume 1552, pp 185-197, 2017

doi: 10.1007/978-1-4939-6753-7_14.

http://mgrl-lab. jp/index.html

@
KOIDE, Tsuyoshi
20221955
@
©)

TANAVE, Akira

30749023



TAKAHASHI, AKi
30581764

HORII, Yasuyuki

50601960

*



