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Development of a new method to generate the model animal of human chromosomal disord
ers
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It is estimated that over 1% of human newborn have some kind of chromosomal anomal
ies including partial trisomy. Although incidence of chromosomal abnormalities is high, molecular mechanis
ms and causative genes of chromosomal disorders remain unclear, because we have no animal model of most pa
rt of chromosomal diseases. In this study, we challenged the development of the new method that created th
e model animal of chromosomal disorders using the CRE/loxP technology and local hopping system of transpos
on. We inserted the loxP and Tol2 transposon into the mouse genome by transgenic or homologous recombinati
on techniques. We obtained several transgenic mouse lines and ES cell lines, and established the platform
to generate the model animal of chromosomal disorders. In addition, we tried to develop the new phenotypin
g method using the micro computed tomography and contrast agents. These new techniques will help us to und
erstand the molecular mechanism of human chromosomal disorders.

CRE/loxP



N-ethyl-N-nitrosourea
(ENU)

trisomy  monosomy
1%

Recombination induced mutation 4

(Rimd4) 4931-35

Rim4

Rim4
Rim4
Quality of
life (QOL)
Rim4

Rim4

4q+

Rim4

(Comparative genomic hybridization,
CGH)

loxP
Embryonic Stem (ES)
CRE

loxP

micro
computed tomography (micro-CT)
Cre/loxP
(Oryzias latipes)
Tol2
Tol2
loxP
ES
Tol2/loxP
Tol2/loxP
Cut & Paste
locus loxP
CRE
Cre/loxP
pCAGGS reporter gene
EGFP RFP DRE/roxP,
FLP/frp
micro-CT
Rim4
KO
pCAGGS promoter/enhancer
DRE/roxP reporter gene  FLP/Frp
loxP roxP
Frp

Tol2 Tg



ES
Tg

position effect
reporter gene

Tol2  local hopping position
effect
insulator
ES
insulator Tol2
ES
DRE/roxP

FLP/frp CrelloxP
HTN-CRE (Kim et a., BBRC, 2009 388;

122-126)
CRISPR/Cas9 loxP
Micro-CT
micro-CT Rim4
KO

bHLH Heart-
and neura crest derivatives-expressed protein
2 (Hand2)

Human Molecular Genetics (2013 22
2471-2481) Current Topics in
Developmenta Biology  (in press)

5

(1) Tamura M., Amano T. and Shiroishi T. The
Hand2 gene dosage effect in developmental
defects and human congenital disorders. Curr.
Top. Dev. Biol. 2014 in-press

(2) Kono H., Tamura M., Osada N., Suzuki H.,

AbeK., Moriwaki K., OhtaK. and Shiroishi T.

Prdm9  polymorphism  unveils  mouse

evolutionary tracks. DNA Res. 2014 in-press
PMID: 24505791

(3) Roy S, Liang X., Kitamoto A., Tamura M.,

Shiroishi T. and Brown MS. Phenotype

detection in morphological mutant mice using

deformation features. Med. Image Comput.

Comput-Assist. Interv. 2013 16: 437-444.
PMID: 24505791

(4) Tanaka S., Mizushina Y., Kato Y., Tamura
M. and Shiroishi T. Functional conservation of
Gsdma cluster genes specifically duplicated in
the mouse genome. G3: Genes, Genomes,
Genetics 2013 3(10): 1843-1850.

doi: 10.1534/g3.113.007393, PMID: 23979942

(5) Tamura M., Hosoya M., Fujita M., lida T.,
Amano T., Maeno A., Kataoka T., Otsuka T.,
Tanaka S, Tomizawa S. and Shiroishi T.
Over-dosage of Hand2 causes limb and heart
defects in human chromosomal disorder,
partial trisomy distal 4. Hum. Mol. Genet.
2013 22: 2471-2481. doi:
10.1093/hmg/ddt099, PMID: 23449628

8
( )
(1) Masaru Tamura, Yasuyo Kozawa, Kazuhiro
Hirota, Toshihiko Shiroishi, Shigeharu Wakan.
X-Ray data (X-ray & micro-CT), International
Mouse Phenotyping Consortium Phenotyping
Workshop. CNR Headquarters, Rome, ltaly,
2013, December 2-4

(2) Masaru Tamura. Introduction of Mouse
phenotyping using the Micro Computed
Tomography. 2013 Asian Mouse Mutagenesis
and Resource Association (AMMRA)/ Asia
Mouse Phenotyping Consortium (AMPC)
Annua Meeting and Workshop on Mouse
Model Research. RIKEN BRC, Tsukuba, Japan
2013, May 18

®_ . :

: 61 2014
5 15~17
4 . Micro-Computed Tomography
(micro-CT) .
2

-2013 12 9



%) . Micro-Computed Tomography
(micro-CT)

. 85 2013
9 19—21
6) . Micro-Computed Tomography
(micro-CT) . 60
<
>2013
5 15~17
a ., . 4q-ter
. 84
2012 9 20—22
® . A

Micro-Computed Tomography. 25
2012 7 89

3
(1)
. 10-2:
. p214-215 2013 10
(2)
. p67-78 2013

6
3)

. p79-92

2013 6

(€H)

(TAMURA, Masaru)

50370119



