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Development of new antiangiogenic therapy specific for tumor tissue of
hepatocellular carcinoma with microRNA
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We extracted mRNA and microRNA from endothelial cells in HCC tissues. The
expression of twelve mRNAs related angiogenesis was upregulated. The expression of miR-127-3p, miR-379-5p
and miR-711 was upregulated and 70 microRNAs were downregulated in HCC tissues. miR30a-5p which was the
most downregulated was added to cultured endothelial cells from HCC tissues. The growth activity of
endothelial cells from HCC tissues was suppressed by miR30a-5p addition. In vivo experiments, tumor
growth of HCC was suppressed by miR30a-5p addition from mouse tail vein. Tumor angiogenesis was
sggggesged in HCC tissues by miR30a-5p addition. However, sinusoidal density was not reduced by
miR30a-5p.

RNA



M X C—19, F—19, z—19 (3@
. WFFEBRAA S W D &
Hﬁ@ri@ﬁmﬁm#% = L7

&S CTh 5, Fx i, ﬁ%&%%&ﬁﬁﬁb
7R RS T PR 2 F0 W ~C 87 387 A= il
ENADIRRIE LRV ED EER, AR E
T8 U CHFHI I (2 ehd 5 I 4 57 A 30 )
RIEICEH L CoMaa1T> T& e, WTiio
1 A8 BT AE B A S IS AR O, IS
oM, TREECHFE LI LEH LN
LTX7, LML, —FTeaggbiclsm
A IR TR TR S BV T
& FEIR PN B e o0 F 2 2 il L. B i 2
O OFR O MAEBEEMETT 5 &5 [
BRBH DL eol,

20084 |ZSHARPFER T & N IFffaE 123\
CVEGFZ A L 72 L& JE ik % Sorafenib A3 i
UPIMES SR 255 Z ERGEH S -, L
L. EEEREIER 25 HBL U kise 8 23 AL
BROGENZ N L PHROERNDT N
3rATHL LV MBERBIZERLY &2 o
2o B MFMBEIXIZEE A EBITFHEEELZ S
LT D ), BIERZERL S I Ti%
EHER T 5 72 DI IZNESE R T C O A58 1112
1 A5 BT A & i D IR R IE OB LB &
HEBEZLND,

WA, ~ A 7 1 RNA 2SS0 DRk~ 7a

>/} )V % posttranscriptional ® L ~L T
P L CWDZ e BNERY | MEFHE
WCBWTHEELRPFEHR 7L LTHER Sh,
I B BIFR T 5 microRNA & 22 ko —
VT % & SRR O A B AR B &

LTHIRFENTWD, L, mMENEMA
TH BT 25 microRNA DIF & A £ HUVEC %
AWrmacHbLNc &b THhY,
BB BT D BEA D microRNA % H]
W C I BT A 2 ) L C b BRSO A

TEM 9 % M A8 8 A BRI & IERR Y B,
FEEEE I A X FR AR 8 o0 L B & (R4 0D PN R Al

fam bR ESNE —OETH DL EEZD

AVTOTERS, Bt CIEfES & FERESE o i &

)

HEIE VX B 72 0 IS D PN B2 A VX R RS
DOWNBZHIfE & Bip - 7= KRB H L, HiEHAl
K57 FRERITRIE I e U CIENEIEEER D N K
S & U IBEFIRIIMECTH D Z LB 5T
Ehood 5, EENONEMILE IEETO
WEGHR 2 872 2 & D Rtk 2RI L. iFHH
e KELARE PN 0D I 87 PR B MG L R JE A L 6 B
15 A 2 R HE9~ 5 microRNA % [HE L 2
@ microRNA DFEHUAZ I BHrAMEI#H & L
THWS Z & T 2o ERL
FEREHD O LB TR TR B RIE ] 0 72
UVET LI AE BT AR B VE DS BRFE FTRE & B
2D,

2. WHEDHK
~ U AR TV OFEE & FEREE AL A% 2
OBl 2 (2 AE N M & BT D, IREIS
EF 0 e & 3 350 Rk oD i 787 PN B2 i 20
o mRNA & microRNA Z L DNA 7 L1 &
microRNA 7 L A T~ 7 A Dl fa e ke ik o
I N R R BRI B T S L <
IFETF LTV microRNA Z[FE L, HHN
JUHE L 72 microRNA (2%} % anti-microRNA
ZAERIG %, fERL L 72 anti-microRNA P8 H
DL T L72 microRNA %8538 U 7= THH e &
FE g R REL AR D 1B PN B AR LS B A
U JHF i e g L 70~ © B B L 72 1f 48 PN R A
(ST IN IR S 2 7R3 anti—microRNA %
L <% microRNA #&B|FT %, KIZ, & T
AR AR L -~ Y AT BET LB &
ONFEEN DI EL &3 a) v RZT
IO BAREE U R IT#E L
anti-microRNA & L < [EmicroRNA %V 2R > —
LIETBEFEAL, BEHR CTOROIMmE
BN R, FOREA. BIVEM 2 MGt
als

3. WHED Tk

1) X—F~U2AOEZFIZt MFEMEKkZ
HERE U CHRRK U 7o R R i ik & IR
PR~ D N B 2 L Y — 2 —(C



2)

3)

4)

5)

6)

7)

8)

9)

10)

HET %,

I A e LR & R BT AL 20> © 40 it -
BrAg L7- M N MR 2> & mRNA &
microRNA Z £ HE L . DNA 7 L A &
microRNA 7 LA "CHER O L4 PN B Y
FEICFFEAIZEE 595 microRNA % [6]E
T2,

a Y RZT I BRE 48 &G L
~ U ANFE G TS T L A /R
T2,

~ U ARG OF S8 7 L O T
e s KL & R T AL 2 D i B PN B
HIREZ /3B L. mRNA & microRNA Z$R%HR
L.DNA 7 LA & microRNA 7 L CHEH
O IfiL 8 PN B el oD B4 B AR S L2 BE -
9% microRNA Z AT 5,

FE L= MFMiaEs X0t~ o 2 4F
FEE T /L DA & O R D I A PN B
R O HEFEIZ R B AYIC B 53 %5 microRNA
ERET D,

X— R= U 2D FIZE Mk
(HuH-7, HAK-1B, KYN-2) Z#EfE L~ 7 %
e v 2 /B8 U 7% anti-microRNA
<X microRNA % U iR — AIETREEIR)
S 1 BG4 %, MkRFRICIES AT 2
AE LTRSS 0 R 2 il %,
FEEDET I WT 28 B BIZIEES
L IFWNEB L BIER RERD . BT
b, A BEINE]) Ao BREE & i 5,
JREIFEAE A & FRRE SR AT ARk D CD31 BAPENR
B A REMR LIS TR T 2,

A RZT I BRE A MG L
ER L e~ U AP G DTS E 7
JUIZ%T L, anti—microRNA <° microRNA
VARV — KETREIRD HE 1 A&
H4%, 28 A BICHEEARE, HNES
. BIWER RERD . IFREE ., B8
Hill) % ot HRAE & i 5,

7] 7 /L O R R & i AT Lk L
BT % CD31 HIENRE S 2 fe e MLk L

WZCl T35,

4. BFZERR

X— R~ AOK FIZ e bk %8
LR L7z~ 7 R PEET VBN T, il
Pkl & IR S 'L Y — 2 —(2
THEMIZ 3B L7z, S HIZ~F AL
33342 TYRBA LY A RARE 2L —T a3 b
PN R/ BTBIRAIE  BRELC X 7223, BRELC X
DELEIENT L 2otz Lo T, AL
T2 I8 N B MR & PN B2/ RiTBIEA e 22 4310 C
FEBRAEITH Z EixPik U, WU s P R fi
ELTHROED Z & & Lin, MEEHREE kD
PN BRI L2 R SR I 8 B L TV D microRNA
ZRIEL, ZDHHO 2 FEEHD microRNA |2
%f L. anti—-microRNA Z1ERK L. FEBIAHLAR
DAOOHE LT NEGHBRICIRIN L7223, %M
A RITIRD SR oT-, ZOFRKE L
T, B 72 PN BRI L I R A3 ) R
ALTED, FFEMIEERKD microRNA % [F]
ELTRERE bive, Lo T, &
GFP cDNA % {5 78 A U 7= I Ml e 2 fE Rk L
Z ORI A X — R~ 07 2D R FICHERE LJE
BETIVEER LZ, ZOFTERWCHE
Wik & R ATALAR 2> © N B 2 L
V=S =% HWTHBELTz, AL, TR
W DIRAD D 72 < FACS T DFFENT TIMLAE PN
Hil & & 2 55 CD31 BRI AY KYN-2 AF
S I R S 0D LSS T 92, 74%, HAK1-B Hi SR D fEL
% C 94. 29%, HuH-7 F13k T 90.61% & Wi d
90% %z, purity ixm kL7, %I T,
FLAE mRNA & microRNA 2 L2k L7z, b
I I AR AR & TR SR ATHLAR 2> & b [RIAR
WL — & — % I TS N R R & B
L 7223R003 0 . AL DR AN I B 47z
728, FZ) 5B mRNA & microRNA D4y BT
Wi Uiz, ~ U AT T L OB & 3F
S LR 70> © 47 Bl U 7= if A8 N BGRAR 2~ ©
FhH L 72 mRNA & microRNA @ 9 & ifi A& #i A 12
BA5- LTV % mRNA, ~ A 7 12 RNA % 33251 LJiE
Tkl CHRPEEANTHEBINZE(L L TV 5 mRNA,

o=



~A 7 1 RNA &38R L7, Ok, mEH
A% 12 {E 0> mRNA 2335 H ok o if
WNEGI CRBLATIE L Tz, 51T, 3
>~ A 2 v RNA (miR-127-3p, miR-379-5p,
miR=711) 23 FE5E Fh 3k 0 I8 PN R A 3
SRR B I 0 PN BRI B R THREBLYTT
L (x1.65-1.91), 70 fAAME T LTz, il
T 1 2K 0D L8 PN S C s 50 LRk rh ke
DB T 1/52. 8 & i b FBH MK
T LTV % miR30a-5p % FE9 EB AT ALK 2~ © £
B U 7= 5528 N RO & RS 7> O B L 72 K%
BNEGIIZEIN LTz, £ ORER. FEmEniT
R 2> DRI U 72 8528 N B e C M b
FEITINH SR Do T2 N, S HERE L 72
Fe2% PN R A TUE miR30a—5p 2N L 7= T
BTN B2 e 0> 45 703 s T AL 20> &
PEEL L 7= R348 N 2 e D s A R & [R5 & T
il sz, WIZ, b Mgl X — R~
U A DI L2 g~ 7 A O R EIR
725 miR30a—5p & U AR Y —LIETHE 1B & 9
K U7, ZOfER, 4 8% OESEARIT,
MEVAPEREDS 756 £378 mm’® Td> - 7= DKt L,
TERERETIE 4392134 mm® & JEE o HE5H % J1 76|
Uiz, $RREZRBRFTT 2 &, BN O ME 5 E
VR FRRE & LTI LT T2, IR AT
FELAR 0D JE 5 BE 1ok R & B3 7 v o T2,
A REZT X BEERE~ U AR LEHE
RO 21T o o2, EARICIE S &0
Z<ABRUEBSENRITEONRNo Tz, K
WEFEIE. AN RBIRDFEH STV
RN, Atkb. ZOFEEME L X
DRI RIS IRE/ O NG~ A 7 1
RNA Z A58 L TV & 720,
5. BRI
(WFFEREF . WFFEor 4 S OB JE 3 1
X TF#R)
UdEREamsc) (B 10 74F)
@ Nakano M, Tanaka M, Kuromatsu R,
Nagamatsu H, Tajiri N, Satani M,
Niizeki T, Aino H, Okamura S, Iwamoto

H, Shimose S, Shirono T, Koga H,

Torimura T: Kurume Liver Cancer Study
Group of Japan. Sorafenib for the
treatment of advanced hepatocellular
carcinoma with extrahepatic
metastasis: a prospective multicenter
cohort study. Cancer Medicine, e A .
4: 1836-1843, 2015.

DOT:10. 1002/cam4. 548

® Kawaguchi T, Hayakawa M, Koga H,
Torimura T. Effects of fucoidan on
proliferation, AMP-activated
protein kinase, and downstream
metabolism— and cell
cycle—associated molecules in poorly
differentiated human hepatoma HLF
cells. International Journal of
Oncology, #mifi, 46 : 2216-2222,
2015. DOT:10.3892/1 jo. 2015. 2928

®  Sumie S, KawaguchiT, Kawaguchi A,
Kuromatsu R, Nakano M, Satani M,
Yamada S, Okamura S, Yonezawa Y,
Kakuma T, Torimura T, Sata M. Effect
of pioglitazone on outcome following
curative treatment for
hepatocellular carcinoma in patients
with hepatitis C virus infection: A
prospective study. Molecular and
Clinical Oncology. &if. 3:
115-120, 2015.

@  Nagamatsu H, Sumie S, Niizeki T,
Tajiri N, Iwamoto H, Aino H, Nakano
M, Shimose S, Satani M, Okamura S,
Kuromatsu R, Matsugaki S, Kurogi J,

Kajiwara M, Koga H, Torimura T.

Hepatic arterial infusion
chemoembolization therapy for
advanced hepatocellular carcinoma:
multicenter phase II study. Cancer
Chemotherapy and Pharmacology. ##i
B, 77: 243-250, 2016.



DOT:10. 1007/500280-015-2892-7

Iwamoto H, Zhang Y, Seki T, Yang Y,

Nakamura M, Wang J, Yang X, Torimura

T, Cao Y.PIlGF-induced
VEGFR1-dependent vascular
remodeling determines opposing
antitumor effects and drug
resistance to D114-Notch inhibitors.
Science Adv. EFAT. 1:e1400244,
2016. DOT:10. 1126/sciadv. 1400244,

Iwamoto H, Nakamura T, Koga H,

Izaguirre—Carbonell J, Kamisuki S,
Sugawara F, Abe M, Iwabata K, Ikezono
Y, Sakaue T, Masuda A, Yano H, Ohta
K, Nakano M, Shimose S, Shirono T,
Torimura T. Inhibition of
hypoxia—inducible factor via
upregulation of von Hippel-Lindau
protein induces “angiogenic switch
off” in a hepatoma mouse model. Mol
Ther Oncolyrics. e . 2: 15020,
2015. DOT:10.1038/mto. 2015. 20

Sumie S, Nakashima 0, Okuda K,
Kuromatsu R, Kawaguchi A, Nakano M,
Satani M, Yamada S, Okamura S, Hori
M, Kakuma T, Torimura T, Sata M. The
significance of classifying
microvascular invasion in patients

with hepatocellular carcinoma. Ann

Surg Oncol A, 21: 1002-1009, 2014

DOT:10. 1245/510434-013-3376-9.
Torimura T, Iwamoto H, Nakamura T,
Koga H, Ueno T, Kerbel RS, Sata M.
Metronomic chemotherapy: possible
clinical application in advanced
hepatocellular carcinoma. Transl
Oncol. F@iA. 6: 511-519, 2013
Hashimoto 0, Nakamura A, Nakamura T,
Iwamoto H, Hiroshi M, Inoue K,

Torimura T, Ueno T, Sata M.

Methylated-(3’’)-epigallocatechin
gallate analog suppresses tumor
growth in Huh7 hepatoma cells via
inhibition of angiogenesis. Nutr
Cancer. ##if. 66: 728-735, 2014.
DOT:10. 1080/01635581. 2013. 783601.
Nakano M, Kawaguchi T, Nakamoto S,
Kawaguchi A, Kanda T, Imazeki F,
Kuromatsu R, Sumie S, Satani M,
Yamada S, Torimura T, Kakuma T,
Yokosuka 0, Sata M. Effect of occult
hepatitis B virus infection on the
early-onset of hepatocellular
carcinoma in patients with hepatitis
C virus infection. Oncol Rep &#H A .
30: 2049--2055, 2013

DOT:10. 3892/0r. 2013. 2700.

(FR¥E] Gt 51F)
O Biaser, EIER, e % T

. MAES. BREREF. SR E.
Child-Pugh A @/N JIFEIZH51F % APRI %
AW D @ RL L 1e R T #F. 38
101 [B] B AL =it s 2015/04/25
eEEE % — (EHRALETT)
(ERAR(C3IeNE Y /A0 SN A 5 U mE S AN =N
WAHE . B E. 7 2 ARk
ZHi4T L 7= 20mm LR O FFHE A O Rt -
Z e & L RS o bR EE. 5 51 A
H AT A a4 2015/05/21 A5V H
fiREA (REAIRAEAT)

A o IHHES, fSiEh R, EiLE
B, mHERS. R L By F R
st BAHEE. EBIECHRADY
Ao TaTr A F—H< A = TR
Bro % 51 A KN Y 2K
2015/05/22 R 7 /L AMIAEA (REALREAR
i)

REPEE o H IR, BARSET. KIATE
W, BRrE. TR xS
77 = = TIRWRICET DR T Ee



FPAm 795 (ALBI grade) oA M. 23rd
JODW (%% 57 [nl B ATHALARIN T K)
2015/10/08 77 > R 7YV ARTIVEE
i (RO A L) 1X)

® HhEEE )0 B RAEE IR I,
PREEERS . ARSI, Biass . fEIE
B R D IHES. SRR, A
MR, BB, Tm@dk. CRFR Y
A b A B E R B 0 R RIE IS I 1 D
WIEME B UK U A NV ARG O B, 2F
100 [\l B AV LER Pt e 2014/04/23
HORERE 7 +— 7 & RS ) X))
() GF 0 4)

(PE 236 M PEAE)
OiiRd Gt o)

A TR
FERE
MERIE
TS
T
HEEFEH A -
EPS DR

OfsiRdL Gt o)

AR
FERE
MERIE
A -
G
B4R A -
ENS DR

(£ Dfh)
R— L_R—

6. HFFTHELAE
() Br7efRHE

BF HE
UNEP PN RSRE S e
WFoeE %5 : 60197986

(2) WFgE 3R

(TORIMURA,

Takuji)



