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Establishment of Highly Intrahepatic Metastatic Cell Line of HCC by In Vivo
Selection and Investigation of Mechanism by Integrated Microarray Analysis
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The aim of this study is to investigate the mechanism of intrahepatic
metastasis in HCC. Highly intrahepatic metastatic HCC cell line (HuH-7) was established by in vivo
selection using trans-portal vein metastatic model. After tumor dissociation and expansion in
culture, the resulting cell populations were subjected to the next cycle. After 4 cycles, highly
intrahepatic metastatic cell and parent cell were compared in vitro and in vivo. Proliferative
potential was increased and apoptosis was suppressed (13.4% vs 3.4%). In addition, tumorigenesis was

exacerbated. Subsequently, integrated microarray analysis was performed to identify the target
molecules. Integrated expression profiling of miRNA and mRNA was analysed. As a result, miR23a-3p
was selected as a target miRNA; VCAN and CXCL12 were selected as target mRNAs.

In vivo selection



» 9 40%

(Yoshioka S, et al.
Eur J Cancer 2009).

In vivo selection

s (Tominaga N, et al. Nat Commun 2015
). MRNA
microRNA ,
In vivo selection ;

)
In vivo selection .
HuH-7-Luc , SCID/Beige
, . In vivo imaging system
4 ,
)
Annexin V
)
mRNA microRNA
QD)
In vivo selection ( 1.4
, 33%, 50%, 67%, 88% ( 2.A).
, , 4 N/C
, 4 viable
( 2.B)
B A B
5-6 wks <tstcycle> <2nd cydle> <ath cycle>
~ 2/6 (33%) ‘ 418 (50%) » 6/9(67%) * 7/8 (88%)
.o &
x4 c cles (monitored by IVIS)
E1. In vivo selection 2. Hmﬂ&m*!iwm:c (cD31)
)
) , In vitro in vivo

clone A, clone B 2



( 3.

(

4).

(E-Cadherin, N-Cadherin, Snail, Vimentin),

IS

T (clone B)
5 oh
a 3
Q
8
§ 2
g
§ 1 24h
*<0.01
0
0 2 a8 72 9% (h)

B3, Btk & AT IRIERERRIC 55 (1 HHERERED LL B

HuH7-P

(CD13, CD133)

Number of invasive cells (/ field)

(scale bar: 200pm)

4. Btk & BAFMNITTSRERR(C 51T DaltERE, IRBREDLLE

15

) 0.2%
(13.4% vs 3.4%)( 5)
] PARRERY Q 3.4% .
In vivo L *”“"*”""*"“*"“ , | ]
HuH7-P HuH7-M HUHTP  HuHEM
B5. Eitk & BRFNEBERICB 1T 5 7R F— Y REEDLLE
” ,g 11 : l
” §1.05
s 0% (0/9 ) %
g
30.95
67% (6/9 ) =
Eth-D1 Calcein ’ HuH7-P HuH7-M

(cell death)

(live cell)

6. Btk & BT REEBRERICE (157 / 1 FREEDLLE

B7. Fitk & ST REEBRERICE 1T S BB RAED LLE

)
mRNA microRNA
1.5 0.67 cut off ,
MiRNA ,
miRNA 3, miRNA 32
MRNA , TargetScan,

, MIRNA

miRNA
100

. MIRNA
Pictar, miRDB

MRNA



(relative to parental) &
Global ization = 100

. miR23a-3p VCAN, CXCL12 o — Fodcrange 1505087
. miR23a- [ J
3p , , ,'L
Oncogen i cm i RNA 13 miRNAs Previous reports & The results of in vitro
i , e [experiments (e.g. apoptosis, anoikis) ]

Up

<Scale>
| +3.00
4 F 33 Log;Ratio
00
1.00
2.00
= 3.00
miR-23a-3p|—

1. Okumura Y, Noda T, Eguchi H, Hanaki

T, Ilwagami Y, Akita H, Asaoka T, Gotoh K, %™ pown
Kobayashi S, Umeshita K, Mori M, Doki Y.

Pure laparoscopic liver resection for P w
giant liver hemangioma with extrahepatic 8. BEFHETOT 74 YL Tk B8—Fy FORE
growth  based on preoperative 3-

dimensional simulation: A case report. Surgical Case Reports. 2019.5:51

2. Okumura Y, Noda T, Eguchi H, lwagami Y, Yamada D, Asaoka T, Kawamoto K, Gotoh K,
Kobayashi S, Umeshita K, Hashimoto Y, Takeda Y, Tanemura M, Shigekawa M, Morii E,
Takehara T, Mori M, Doki Y. Middle segment pancreatectomy for a solid serous cystadenoma
diagnosed by MRCP and review of the literature: A case report. Molecular and Clinical
Oncology. 2018.(8):675-682

3. Okumura Y, Noda T, Eguchi H, Sakamoto T, lwagami Y, Yamada D, Asaoka T, Wada H,
Kawamoto K, Gotoh K, Kobayashi S, Takeda Y, Tanemura M, Umeshita K, Doki Y, Mori M.
Hypoxia-Induced PLOD2 is a Key Regulator in Epithelial-Mesenchymal Transition and
Chemoresistance in Biliary Tract Cancer. Annals of Surgical Oncology. 2018.25(12):3728-
3737

4. Okumura Y, Eguchi H. ASO Author Reflections: Hypoxia-Induced PLOD2 is a Key Regulator
in Epithelial-Mesenchymal Transition and Chemoresistance in Biliary Tract Cancer.
Annals of Surgical Oncology. 2018.25(12):3738-3739

4
, , In vivo selectin
118 2018
, , Establishment of highly intrahepatic metastatic cell

line of HCC by in vivo selection, investigation of metastatic mechanism, and

identification 30 2018
3' - 00 7 7 7 7 ’ ’ ’
, , In vivo selection ,
54 2018
4' ’ 7 7 7 7 ’ ’ ’
. In vivo selection

7 2018



5. Okumura Y., Noda T., Eguchi H., Iwagami Y., Akita H., Asaoka T., Wada H., Kawamoto
K., Gotoh K., Kobayashi S., Doki Y., Mori M. Establishment of Highly Intrahepatic
Metastatic Cell Line of HCC by In Vivo Selection and Investigation of Mechanism by
Integrated Microarray Analysis American College of Gastroenterology Premier Gl
Clinical Meeting 2018

0
o 0
o 0
@
8
@

Takehiro Noda, Hidetoshi Eguchi, Yoshifumi Iwagami, Daisaku Yamada, Hirofumi Akita, Tadafumi
Asaoka, Koichi Kawamoto, Kunihito Gotoh, Syogo Kobayashi, Masaki Mori, Yuichiro Doki



