®
2009 2013

Genetic studies on unique phenotypes in MSM/Ms
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In MSM/Ms mouse, we showed that coordinate

Sp
HNFla , HNF1p , HNF4a ,Pdx1, NeuroD,

function of thalamus, midbrain, pons, a

nd medulla was essential for its agility. In addition, high induction of Spink3 was involved in resistance
to cerulein-induced pancreatitis. Furthermore, we succeeded to create knock out and knock-in mice in MODY
associated genes including HNFlalpha, HNFlbeta, HNF4alpha, Pdx1, NeuroD, Gck, that become valuable resour

ces iIn research community.



MSM/Ms  JF1
B6/J

(Miyashitaetal. Jpn. J.

Cancer Res. 78:494-8, 1987)
(Kobayashi et al. J

Nutr Biochem 15:614-21, 2004)

B6/J
MSM/Ms ES
MSM/Ms
1
MSM
2
/
2
@
Prssl (2)Spink3 (3)
IL-18, TNF-a, IL-6 (4)
TGF-B 1L-13
Kobayashi

MSM/Ms

MODY(Maturity-onset diabetes of the young)

MSM/Ms
CAG-EGFP MSM ES(MSM ES-EGFP)
XY
MSM
open-field
test light/dark transition test
home-cage activity test
MSM
MSM
/
MSM/Ms B6
/
MODY
MSM/Ms ES
Mol/MSM-1  CAG-NLS-lacZ-1RES-Puro-pA
MSM B6/J

light/dark
transition test (LD)



open-field test (OF)

(http://david.abcc.ncifcrf.gov/)

ND1, ND3
home-cage activity test (HA) L7e,
Sae, L37Ae
/
( )
z Prssi C3H Spink3
MSM
MSM 2 OF Spink3
B6/J 3 B6/J MSM/Ms
B6/J http://molossinus.lab.nig.ac.jp/msmdb/ind
4 B6/J ex.jsp 3kb
MSM/Ms
Prssl
Spink3
Prssil B6/J  MSM/Ms
MSM
Spink3
lacz B6
MSM ES
MSM Spink3
MSM
MSM ,Spink3
20%
Behavioral Group 1 1 2 2 l 2 | 2 3 | 3 | 3 | 3 | 3 £ | 3 4 | 3 | 4 \
R UfKU U2KU 1 joku |u2ku [u2ku_ Uf;% U2KU_|U2KU_ U2KUJUZKU U2KU_ Ju2ku_|u2ku UZKU_‘U2KU_:U2KU
egion 5'-° 3”—° 801802708 |5'%%)7.07 |61 (808 | 814|703 [610 | 813(8.03 |6.09 | 804
Isocortex we (e M [me [ M |[wB m  me |m  EElliwe |[we [me
SL;:;’"“‘W M |wB M mB (mB |wB |(mB |(wB |(wB |MB
;za‘;g’““mp"'r wB me |m  (m Mo (m Mmoo me |m |mm we |mB
CTXsp (Cortical a 5 " ME 5 w B we wBe wB o 5
subplate)
STR (Striatum) MB |WB |MB ™ ™ 8 [ B we |mB |(WB [ "
PAL (Pallidum) [IEIRLE B M M MB M M B WB |MB |- - L]
CB (Cerebelum) |WB  [MB  [WB |WB M we [ m mB |me (mB [ 8 w8
TH (Thalamas) M MB |M M M M " M M 1} MB |MB ws ws
HY (Hypothalamus)|[M/B__ IM/B_ M [wB M M B M mB |m mB |(mB [E w8
MB (Mid brain)  |M M M M M M : M MwB  (MB |- - N8
117 P (Pons) IM M M M M M ws M M B w8 M B
MY (Medulla) | [ M M M M M nwe (M - ] B M
123 Coat color |M|x :3::" :g::u Mix Black | Black ::::“ :3::"‘ Black :g::ﬁ ;-::: :;)::h ;-;ascck Mix :;;::b Mix
240 B1. FL—FZEDlacZORBBFOEE
PEIE, FRTCEALEESIC, TL—TTHBELTMSMEXDERERET 5.
AL, MSMBEOBEOAHRERITLI-EC A, BK, Phd. 5. ERNIFZLAEMNSMEETH S,




2 (Romac et al. Amer. J. Physiol. 298:
G518-G524, 2010)

& o B
- : .
&5 [ ——
§3"
% E:, 1 Nathan
s (Nathan et al.
w o —

++ +/- Gastroenterology
% —— e 128:717-727,
= 2005)
E 1o
3 1o
s
>
=
. ’chl cerlein m cerlein PrSS]'

+/+ +/-

8 r;! —
4
O 44
@
2 34
Sl I
cont cerlein cont cerlein N
+/+ +/-
2. Spink3(+/-)I=H1T B8 #
Spink3RBITELA, EILLA
VEEOBRIEEELC
.
190%
58%
MSM/Ms

Spink3

MODY (maturity-onset diabetes of the youngq)

B6/J

18 HNF4a Gek
5 30kb

20
Hnf4ala™’"
an4a1ahHNF4ala/— an4alahHNF4a1aGln268X/+ an4a1b—/—
Gckla™”~  Gckl1a"™-  GcklascKM2ioMr Geklb/-
anla—/— anlaHNFla/— anlaHNFlaPzglfsinsCH del—/—
dethDXl/+ dethDX1P63fsdeIC/+ anlb—/— anleNFlb/+

HnFLhHNFLORLTTX/+ NeuroD1~/-

NeuroDlNEURODlRlllL/+ 20
MSM/Ms Hnf4ala”’- Hnfdalb™’-

Gekla”’- Hnfla”~ Pdx1” Hnflb”’- NeuroD1™/-

Neu rODlNEUROD1/+

1 Gck
Gcek
Gcek
B GK
2 HNFla
C57BL/6 HNFla
HNFla
MODY3
HNFla 50%
hepatocyte growth factor
activator (Hgfac) 50%

( 3) (Ohki et al. Biochem
Biophys Res Commun. 425:619-624,2012)

Crp HNFla
CRP
MODY3
Ohki T. et al. J.
Diabetes Invest. in press
N
5 s
@ @
8 g
5 % [
w w .
e+ ++ - 1+ |- H+ - [+ - ]+ -
Hnfla Hgfac Pah Crp Fga Fgb
3. HnflaDRBET DR
EE:ATOTHgfaxERHH50%E T
TR:ARETCrpAEBIIET




€y

2

®

4

®)

(6)

Ohki T, Utsu Y, Morita S, Karim M.F., Sato
Y, Yoshizawa T, Yamamura K, Yamada K,
Kasayama S, Yamagata K: Low serum level of
high-sensitivity C-reactive protein in a
Japanese subject with MODY3. J. Diabetes
Invest. (in press)
D01:10.1016/B978-0-12-800174-5.00016-8.
Furuse T., Yamada I., Kushida T., Masuya
H., Ikuo Miura., Kaneda H., Kobayashi K.,
Wada Y.,Yuasa S., Wakana S. Behavioral and
neuromorphological characterization of a

novel Tubal mutant mouse. Behavioral
Brain Research. 227: 167-174,
2012.

DOl: 10.1016/j.bbr.2011.11.002
Ohki T, Sato Y, Yoshizawa T, Yamamura K,
Yamada K, Yamagata K: ldentification of
hepatocyte growth factor activator
(Hgfac) gene as a target of HNFla in mouse
B-cells. Biochem Biophys Res Commun.
425: 619-624, 2012
DOl: 10.1016/j.bbrc.2012.07.134
Ohmuraya, M., Sugano, A., Hirota, M.,
Takaoka, Y. and Yamamura, K. Role of
intrapancreatic SPINK1/Spink3 expression
in the development of pancreatitis.
Frontiers in Physiol. 3: article
126, 2012.
DOl: 10.3389/fphys.2012.00126
Wang, J., Ohmuraya, M., Suyama, K., Hirota,
M., Ozaki, N., Baba, H., Nakagata, N.,
Araki, K. and Yamamura, K. Relationship of
strain-dependent susceptibility to
experimentally induced acute pancreatitis
with regulation of Prssl and Spink3

expression. Lab. Invest. 90:
654-64, 2010
DOI: 10.1038/labinvest.2010.44

Furuse T, Wada Y., Hattori K., Yamada I.,
Kushida T., Shibukawa Y., Masuya H.,
Kaneda H., Miura I.,, Seno N., Kanda K.,
Hirose R.,, Toki S., Nakanishi K.,
Kobayashi K., Sezutsu H., Gondo Y., Noda
T., Yuasa S., Wakana S. Phenotypic
characterization of anew Grinl mutant
mouse generated by ENU mutagenesis. Eur.
J. Neurosci. 31: 1281-91. 2010.

DOI: 10.1111/j.1460-9568.2010.07164.x

M

(®)

®

@

2

®

4

®)

Romac, J., M. Ohmuraya, M., C. Bittner, C.,
Majeed, M. F., Vigna, S. R., Que, J., Fee,
B. E., Wartmann, T., Yamamura, K. and
Liddle, R. A. Transgenic expression of
pancreatic secretory trypsin inhibitor-1
rescues SPINK3 deficient mice and restores
a normal pancreatic phenotype. Amer. J.
Physiol. 298: (6518-G524, 2010.
DOI: 10.1152/ajpgi-00431.2009
Araki, K., Takeda, N., Yoshiki, A., Obata,
Y., Nakagata, N., Shiroishi, T., Moriwaki,
K. and Yamamura, K. Establishment of
germline-competent embryonic stem cell
lines from the MSM/Ms strain. Mamm Genome
20: 14-20, 2009.
DOI: 10.1007/s00335-008-9160-7
Hashimoto, D., Ohmuraya, M., Hirota, M.,
Wang, J., Baba, H. and Yamamura, K. Effect
of low-molecular-weight trypsin inhibitor,
nafamostat mesilate, on trypsin activity
using the pancreatic acinar cells.
Pancreas 38: 595-597, 2009.
DOI: 10.1097/MPA.0b013e31819156de

1 69

2014.05.15-17

Kazuya Yamagata The molecular mechanisms
of impaired insulin secretion in diabetes mellitus.
The 2" Shandong University-Kumamoto
University  Medical  Symposium,  China
(Shandong Univ) 2013.12.16

, 36 ;
2013.12.3-12.6,

Kazuya Yamagata, Yoshifumi Sato, Md.
Fazlul Karim, Tatsuya Yoshizawa Analysis
of a novel HNF4a target gene Anks4b in
pancreatic b-cells. 72" American Diabetes
Association scientific sessions L. Hunter
Limbaugh, USA
(Philadelphia/Pennsylvania) 2012.6.8-12
Yamamura, K., Araki, K., Ohmuraya, M.:
Spink3 is involved in pancreatitis




(©)

M

(®)

®

@

&)

through the regulation of autophagy.
Mouse Genetics 2011, June 22-25.2011,
Washington DC USA (Omni Shoreham Hotel).
Kazuya Yamagata Regulation of insulin
secretion by HNF-4 transcription factor

2010.12.7

BRC

]
MSM , 57
, 2010.5.12-5.14,

2010.4.27-4.29

Wang, J., Ohmuraya, M., Suyama, K., Hirota,
M., Ozaki, N., Baba, H., Nakagata, N.,
Araki, K., Yamamura, K.: Relationship of
strain dependent susceptibility to
experimentally induced acute
pancreatitis with regulation of Prssl and
Spink3 expression, Fourth meeting on
Asian Mouse Mutagenesis and Resource
Association, December 17-18. 2009,
Kumamoto.

1 2

Araki, K. and Yamamura, K. Genetic
manipulations using Cre and mutant loxP
sites. (ed. Alexei Morozov), in Controlled
genetic manipulations. Neuromethods 65,
29-45, 2012.

K 2011 477

http://irda-genetics.kuma-u.jp/

http://srv02.medic.kumamoto-u.ac.jp/dep

t/biochem2/biochem2.html

http://www.riken.go.jp/r-world/research/la

b/brc/index.html

YAMAMURA Ken-ichi

90115197

WAKANA Shigeharu

90192434

YAMAGATA Kazuya

70324770

YOSHINOBU Kumiko

20274730

ARAKT Kimi

90211705

TAKEDA Naoki

90304998

ARAKT MASATAKE

80271609

L1 Zhenghua

80398239



