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We have previously reported a transgenic medaka strain expressing human HRAS mutant gene.
Here, we further intend to establish a novel drug screening system using this medaka. In the first
screen using our drug library, we obtained 35 drugs which could decrease pigmentation of
zebrafish embryos. Seven out of 35 drugs were selected as candidate drugs because they had
affected the downregulation of the gene for marker of embryonic neural crest progenitors. Before
the second screening, we tried to validate the experimental system using the transgenic HRAS
medaka. Inhibitors for downstream molecules of RAS signaling were administered to the HRAS
medaka. Treatment with sorafenib, an inhibitor of Raf kinase, improved their survival, and
Trametinib, an inhibitor of MEK, decreased the levels of phosphorylated ERK in the tumor tissue.
The in vivo system presented here is promising to screen potential anticancer drugs.
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We have previously reported a transgenic medaka strain expressing human HRAS
mutant gene. Here, we further intend to establish a novel drug screening system using this medaka. In the
first screen using our drug library, we obtained 35 drugs which could decrease pigmentation of zebrafish
embryos. Seven out of 35 drugs were selected as candidate drugs because they had affected the
downregulation of the gene for marker of embryonic neural crest progenitors. Before the second screening,
we tried to validate the experimental system using the transgenic HRAS medaka. Inhibitors for downstream
molecules of RAS signaling were administered to the HRAS medaka. Treatment with sorafenib, an inhibitor
of Raf kinase, improved their survival, and Trametinib, an inhibitor of MEK, decreased the levels of
phosphorylated ERK in the tumor tissue. The in vivo system presented here is promising to screen
potential anticancer drugs.



23
HRAS
6
100
30
2011 White
crestin
HRASHZY
HRASHZY
HRASEV
€Y}
@
1164 10u M 5
48
crestin

whole mount in situ hybridization
WISH

®
HRAS™2/

RAS

RAS
RAS
FTI1-277 BRAF MEK
S6K1 N-
-L-
(TPCK)
72
€Y
1164
35
crestin WISH
7
A 5
OnM 20nM 50 nM
48
48 WISH
crestin
( )

PRIEA $ 548 [ DR

crestin|
WISH

7

HRAS®2Y
@
RAS FT1-277 BRAF
MEK
S6K1 N- -L-
(TPCK)
RAS
5
0.1u M



Drug administration

1.0

Sorafenib

0.8

Survival rate
1

o

Time (days)
<PLoS ONE 8(1): e54424. (2013)>
1-2 4-12 3
0.1y M 14
13 1 24 2
4
P =
0.0267

FTI-277 5uM 72 x 4
(10-50 nM 72 x 4)

72 2

ERK
(10-50 nM) TPCK(50-100
n\) 2 HRASE2Y
(72 x 4-10)
RAS
2
HRAS
©)
C )
1mm
1/200

HRASE*2"

RAS

in vivo

Matsuzaki Y, Hosokai H, Mizuguchi Y,
Fukamachi S, Shimizu A and Saya H:
Establishment of HRAS®?" transgenic
medaka as a stable tumor model for in
vivo screening of anticancer drugs.
PLoS One 8: 54424, 2013
(doi:10.1371/journal .pone.0054424)

Osuka S, Sampetrean O, Shimizu T, Saga
I, Onishi N, Sugihara E, Okubo J, Fujita
S, Takano S, Matsumura A and Saya H:
IGF1 receptor signaling regulates
adaptive radioprotection in glioma
stem cells. Stem Cells 31: 627-640,
2013 (doi:
10.1002/stem.1328)

Yoshikawa M, Tsuchihashi K, Ishimoto T,
Yae T, Motohara T, Sugihara E, Onishi
N, Masuko T, Yoshizawa K, Kawashiri S,
Mukai M, Asoda S, Kawana H, Nakagawa T,
Saya H and Nagano 0: xCT inhibition
depletes CD44v-expressing tumor cells
that are resistant to EGFR-targeted
therapy in head and neck squamous cell
carcinoma. Cancer Res 73: 1855-1866,
2013 (doi:10.1158/0008-5472.
CAN-12-3609-T)



Kai K, Iwamoto T, Kobayashi T, Arima Y,
Takamoto Y, Ohnishi N, Bartholomeusz C,
Horii R, Akiyama F, Hortobagyi OGN,
Pusztai L, Saya H and Ueno NT- Ink4a/Arf
7" and HRAS(G12V) transform mouse
mammary cells into triple-negative
breast cancer containing tumorigenic
CD49f " quiescent cells.

Oncogene 33: 440-448, 2014

(doi: 10.1038/0nc.2012.609)

Nobusue H, Onishi N, Shimizu T,
Sugihara E, Oki Y, Sumikawa Y, Chiyoda
T, Akashi K, Saya H and Kano K:
Regulation of MKL1 via actin
cytoskeleton dynamics drives adipocyte
differentiation. Nat Commun 5: 3368,
2014  (doi: 10.1038/ncomms4368)

Shimizu T, Sugihara E, Yamaguchi-lwai
S, Tamaki S, Koyama Y, Kamel W, Ueki A,
Ishikawa T, Chiyoda T, Osuka S, Onishi
N, Ikeda H, Kamei J, Matsuo K, Fukuchi
Y, Nagai T, Toguchida J, Toyama Y, Muto
A and Saya H: IGF2 preserves
osteosarcoma cell survival by creating
an autophagic state of dormancy that
protects cells against
chemotherapeutic stress. Cancer Res
74: 6531-6541, 2014 (doi:
10.1158/0008-5472_.CAN-14-0914)

Masuda K, Chiyoda T, Sugiyama N,
Segura-Cabrera A, Kabe Y, Ueki A, Banno
K, Suematsu M, Aoki D, Ishihama Y, Saya
H and Kuninaka S: LATS1 and LATS2
Phosphorylate CDC26 to Modulate
Assembly of the Tetratricopeptide
Repeat Subcomplex of APC/C.

PLoS One 10: e0118662, 2015

(doi: 10.1371/journal .pone.0118662)

Transcription
activator-like effector nucleases
(TALENSs)

phosphatase and tensin homolog (PTEN)

2014 11 25

HRAS

2014 9 26

Establishment

of transgenic HRAS medaka as a tumor
model for in vivo drug screening
2014 9 20

2013 9 26

Establishment

of transgenic medaka as a stable tumor
model for in vivo screening of
anticancer drugs
2013 4 8

DC

Establishment

of the medaka melanoma model and drug
administration trials
2012 9 22

http://ww.genereg. jp/html/research/201
1/08/post.html

MATSUZAKI, Yuriko

40255435

SAYA, Hideyuki

80264282



