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Molecular mechanisms for the pathogenesis of cancer
onditionally K-raGl2V-expressed tumor model animal

cachexia that is observed in a ¢

1,200,000

K-ras K-rasG12Vv
K-rasG12v

BNP
BNP

IL-6
FoxN1

We have identified an oncogenic K-rasG12V conditional tumor mouse model as both a
pleomorphic rhabdomyosarcoma and a cancer cachexia model when K-rasG12V is specifically expressed in skele
tal musculature cells. We have elucidated crucial roles of Interleukin-6 (IL-6), one of major inflammatory

cytokines, and brain natriuretic peptide (BNP) and parathyroid hormone-related protein in the pathogenesi
s of cancer cachexia through phenotypic characterization of whole bodies that are inoculated with tumor-de

rived cell lines and analysis of induced tumors.

Furthermore, We have suggested forkhead box N1, one of the forkhead family or "winged-helix" transcriptio
n factors, as one of cachexia-sensitive factors for the tumor bearing individual.

K-ras

IL-6 BNP PTH P



1981

Tumor generating cell

30
Life
20
20590276
RMS6  DNA

30

Quality of

RMS3

Tumor generating cell

(1)RMS3
RMS6

generating

&)

(3)RNSE

*®
RMS3

®

(1 K-ras

IL-6
BNP

(¢
BNP IL-6

BNP

RMS6

B16-F10
10000  25000pg/ml
RMS6 IL-6
€

Toll 4
RMS3

Tumor

K-rasG12v

IL-6

Rag?2

RMS3

MyD88



(4 BNP RMS3
BNP
BNP
@ nu/nu
FoxN1
1190
035 1
e :
100 b — = .
ES A8
& AN
R
— WSS I =
Ezb —nfreamasaN = 5
a0
75
O = &N Mg B b > 0 D = NM
fEd2s3 s Ss 22 FRREE
v % 99
(6 RMS
PTH P
r
(mg/dl) ; PTHrp = Ca
5. I
: -
| *
| * & - -
| - ’* *
15 : * * *
+4 I >
ca i ST '.-J-.ft.:-:..r..-.’..!--
* % :
1 & [EXEH0mN
i : & EAWN (+) B4 AR
1 & ERW (=) B85 ASNmN
|
Q 200 Ao 00 o 100 |
PTH r P (pglml)
(7 PTH P 7
IL-6

daylsd

(®
Complement C3
Serotramsferrin Alpha-2-macroglobulin
Transthyretin Serumalbumin

Hemopexin

6
(1) Kayakabe M, Kakizaki T, Kaneko R,
Sasaki A, Nakazato Y, Shibasaki K,
Ishizaki Y, Saito H, Suzuki N, Furuya N,
Yanagawa Y.
Motor dysfunction in cerebellar Purkinje
cell-specific vesicular GABA transporter
knockout mice. Front Cell Neurosci .
7:286. doi: 10.3389/fncel.2014 ( )
(2) Thomanetz V, Angliker N, Clo&tta D,
Lustenberger RM, Schweighauser M, Oliveri
F, Suzuki N, Riiegg MA.
Ablation of the mTORC2 component rictor in
brain or Purkinje cells affects size and
neuron morphology.
J. Cell Biol. 201:293-308, 2013
(3)_Saito H, Yamamura K-1, Suzuki N.
Reduced bone morphogenetic protein
receptor type 1A signaling in
neural-crest-derived cells causes facial
dysmorphism.
Disease Models and Mechanisms. 5:948-955,
2012
(4) D*Alessandro-Gabazza CN, Kobayashi T,
Boveda-Ruiz D, Takagi T, Toda M,
Gil-Bernabe P, Miyake Y, Yasukawa A,
Matsuda Y, Suzuki N, Saito H, Yano Y,
Fukuda A, Hasegawa T, Toyobuku H, Rennard
SI, Wagner PD, Morser J, Takei Y, Taguchi
0, Gabazza EC.
Development and Preclinical Efficacy of
Novel Transforming Growth Factor-3 1
Short Interfering RNAs for Pulmonary
Fibrosis.
Am J Respir Cell Mol Biol. 46:397-406,
2012
(5) Ohnishi S, Saito H, Suzuki N, Ma N,
Hiraku Y, Murata M, Kawanishi S.
Nitrative and oxidative DNA damage caused
by K-ras mutation in mice.
Biochem Biophys Res Commun.
2011 ( )

413:236-240,

(6)Takenaka T,
Saito
H, Inoue Y, Oka M, Hu L, Kataoka T.
Overexpression of phospholipase Ce in
keratinocytes upregulates cytokine
expression and causes dermatitis with
acanthosis and T cell infiltration.

Edamatsu H, Suzuki N,



European J. Immunol. 41:202-213, 2011

21
@
K-Ras
78
(
) 2014 5 24
@
78
(
) 2014 5 24
(€] Ras
2014 2014 5 16
%) C57BL/6J-Ryr2tm1Nobs

and A/J-Ryr2tmlNobs mice as tools for
exploring modifier genes in oncogenic

K-ras driven lung tumorigenesis. 36
2013 12 5
€ -
Apotosis inducesd by BMPR1A-mediated
signaling reduction in neural
crest-derived cells causes Facial
dysmorphis 36
2013 12 5
(6
86 2013 9 13
@ _
86 2013
9 13
®_
77
2013 5 25
¢
60
2013 5 16

(10 Establishment
of two mouse lines which have floxed
oncogenic human K-RAS enables us to
explore a novel tumor modifier(s) afetr
K-RAS mutational event 85

2012 12 15
1

10923
35

2012 12 14
(12 IL-6 as a
malignant factor of cancer cachexia
71 2012 9 20

@3

2012 2012

(14

A/J B6
K-ras
2012 2012
5 25

(15)

. 34
2011 12 14

(16

34 2011 12 14

(17
K-ras

70
2011 10 3

(18
K-ras

84

2011 9
22
19

84
2011 9 22
(20

58
2011 5 26

C )

dominant negative type ALK3

G4y

58



2011 5 25

« )
0
o 0 o 0
@
25
2014 2 18
@
K-Ras
25
2014 2 18
(€)
K-Ras
24
2013 2 7
C))
23
2012 1
19

http://www._medic.mie-u.ac.jp/animalcent
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