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A translational research on miR-224: towards novel diagnostic and therapeutic
approach for hepatocellular carcinoma
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Our previous study has determined that aberrant expression of miR-224 in
hepatocellular carcinoma (HCC) was associated with cancer cell invasion. Using mouse xenograft model, we
further investigated whether miR-224 could serve as a potential target for HCC therapy. Inoculation of
HCC cells transfected with miR-224 inhibitor (antagomiR-224) into subcutaneous of athymic nude mice
revealed that inhibition of miR-224 in HCC cells significantly delayed tumor formation as compared to
control. Direct intratumoral injection of antagomiR-224 didn’ t cause tumor regression, but did show a
delay in tumor growth in comparison to mice treated with control substance, suggesting that miR-224 may
serve as a potential therapeutic target in HCC.

microRNA



mIRNA

miRNA

miRNA

MIRNA

1

miR-224
7

miRNA array

2
miR-224

miRNA-224

miR-224

miR-224
miR-224

miR-224
miRNA (antagomir-
224)

iR miR-224DIRH
JFFHR R R

’///’ (58 vs. GRS
BT —H—

I miR-224 I

B R I F O R Al

FFiE AR EsTs O HIH
YYRET NV
(Antagomir-224)

STENAR

1. REHE

@ -80

25
@) miRNA mirVana™
miRNA Isolation Kit (life technolo-
gies ) 100p 1
MIRNA real-time TagMan®
MicroRNA Assays miR-224
cel-miR-39
miR-224 AA
Ct
(3) Invitro antagomir-224
BALB/c
24 24w 12 2

mirVana™ miR-224 inhibitor
(antagomir-224) mirVana™ miRNA
Inhibitor Negative Control (inhibitor
control, life technologoies )
HLF
5x10°/200u I DMEM(10%

)/

20mm

«¢ 7 )

antagomir-224
BALB/c
28 4w 2.5x10°HLF
/200p 1 DMEM(10%
)/

(4) In vivo

100mm
14 antagomir-224
inhibitor control
antagomir-224(5 y 9)
inhibitor control(5 p Q)
(N/P=6; Polyplus Bioscience )
1 120p 1

jetPEI

10

( / )

antagomir-224  in vivo

©) antagomir-224
inhibitor control
HUVEC

96 24

@ miR-224

mir-224



real-time PCR

miR-224
(2) miR-224
miR-224
HLF
antagomir-224
antagomir-224 HLF
2
HLF

antagomir-224

aaaaa

2000

(2. Antagomir-224% 8 A Lf=HLF#fa & kO —)L 0D 55 s A BE O LU

(in vivo, volume size of tumor= (length X width?)/2 )

antagomir-224  in vivo

3
antagomir-224

miR-224

size of tumor (mm3)

volume.
- §8888¢8¢8 8
F

nnnnnnnnnnnnn

(3. Antagomir-224|Z LA IEB R

(in vivo, volume size of tumor= (length X width?)/2 )

(3) Antagomir-224
antagomir-224

HUVEC
4 invitro
antagomir-224

¢y

@

®

*

miR-224i HUVEC

miR-NCi HUVEC

4. Antagomir-2241= £ 5 M E RN K A8 F 2 —T RO EAL
(Calcein Z£, NIH Image BI{§ 47

antagomir-224

antagomir-224
Delivery System(DDS)

Drug

5

Narimatsu H, Nakata Y, Nakamura S,
Sato H, Sho R, Otani K, Kawasaki R,
Kubota I, Ueno Y, Kato T, Yamashita H,
Fukao A, Kayama T. Applying data
envelopment analysis to preventive
medicine: a novel method for
constructing a personalized risk
model of obesity. Plos One. e0126443.
(2015).

Saito T, Mizuno K, Katsumi T, Tomita
K, Sato C, Okumoto K, Nishise Y,
Watanabe H, Shao L, Ueno Y.
Transmission of Hepatitis C Virus From
a Mother to a Child Carrying 1L28B
Heterozygote rs8099917 Among Three
Brothers: A Long-Term Follow-Up. J Med
Cases. 5(4): 227-31, (2014).

Saito T, Sugimoto M, lgarashi K, Saito
K, Shao L, Katsumi T, Tomita K, Sato
C, Okumoto K, Nishise Y, Watanabe H,
Tomita M, Ueno Y, Soga T. Dynamics of
serum metabolites in patients with
chronic  hepatitis C receiving
pegylated interferon plus ribavirin:
a metabolomics analysis. Metabolism.
62(11): 1577-86, (2013).

Ishii R, Saito T, Shao L, Okumoto K,
Nishise Y, Watanabe H, Makino N, Fukao
A, Kitanaka C, Kayama T, Ueno Y, Kawata
S. Serum prolactin levels and
prolactin  mRNA  expression in
peripheral blood mononuclear cells in
hepatitis C virus infection. J Med
Virol. 85(7): 1199-205. (2013).



(5) Sato M, Hozawa A, Konta T, Shao L,
Otani K, Narimatsu H, Sasaki S, Kato
T, Kubota I, Yamashita H, Kayama T,
Fukao A. Relationship between dietary http://www.id.yamagata-u.ac.jp/PublicHe
intake and microalbuminuria: findings alth/PH-j .html
from the Takahata study. Clin Exp
Nephrol. 16(1): 147-55. (2012).

@D
SHO Ri
(1) Watanabe H, Sho R, Ueno Y. Genetic 80344787
polymorphism in interferon-A 4 gene
and treatment response to peginter- @)
feron and ribavirin in Japanese WATANABE Hisayoshi
chronic hepatitis C. The 65th Annual
Meeting of the American Association
for the Study of Liver Diseases. 00332536
Nov.11, 2014; Boston (USA).
@ __, : ) ®) :
antagomiR-224 ISHIT Rika
. 87
.2014 10 18 . 60466612
® " . )
ZHANG Xuhong
miR-223
. 73 . 2014 10292442
9 26 .
©) . , . c
A4
. 100
. 2014 4 26

(5 Zhang XH, Sho R, Watanabe H. Is
microRNA-224 a potentialtherapeutic
target for HCC ? 86

, 2013 9 13

(6) zhang XH, Sho R, Watanabe H,
Identification of miR-224 target
genes and pathways related to
hepatocel lular carcinoma. 58

, 2012 12 16

(7) Sho R, Zhang XH, Watanabe H, The Use
of RNAi-based Screens to ldentify Host
Factors Involved in HCV Replication
The 10th JSH Single Topic Conference
“ Hepatitis C: Best Practice Based on
Science” .Nov.21.2012. KEIO PLAZA
HOTEL (Tokyo).

(8) Sho R, Zhang XH, Watanabe H. A
potential host-directed therapeutic
target against  HCV infection
elucidated by RNA interference screen
Japan-China Joint Medical Workshop
2012. Oct.22, 2012. Sanjo Conference
Hal 1 (Tokyo).




