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In Japan, increasing trend is obvious in non-viral hepatocellular carcinoma (HCC), including non-

alcoholic steatohepatitis (NASH), alcoholic or diabetic liver cirrhosis. Such non-viral HCC are characterized

as liver cancer accompanied with lessor degree of liver inflammation compared to viral HCC. Risk factors

or driving force in such “minimal inflammatory HCC” has yet to be clarified, thus hampering effective

strategies for the prevention and treatment against such entity. Tumor microenvironment (TME), consisting

of cancer-associated fibroblasts (CAF), precursors of angiogenesis or immune cells, has been drawing

much research attention for the understanding of pathogenesis of various cancers. In this research project,

we aim to clarify the interaction of various cellular components in TME and sought to determine the

therapeutic targets or diagnostic biomarkers for the prevention or control of non-viral HCC.

In this fiscal year 2016, we performed research projects according to the following pillar purposes.

1)

2)

3)

Establishment of primary cells from TME and exploration of CAF-related genes

We established methods of harvesting primary cells from the resected liver and maintaining CAF ex
vivo. Using this system, we identified various CAF-related genes by comprehensive gene analysis (Dr.
Kanto). We established methods of maintaining primary hepatocytes (Dr. Taketomi).

We established a co-culture system consisting of CAF, immune cells and hepatoma cells for the
functional analysis of CAF (Drs. Kanto and Yoshizumi). By using this system, we screened inhibitors
against CAF from chemical and biomaterial compound libraries (Dr. Shirabe).

We established a single cell picking system for RNA sequencing (scRNA-seq). We identified CAF-
related genes from the diseased liver on a scRNA-seq platform (Dr. Sugiyama).

We performed genome-wide DNA methylation analysis on liver tissue samples, and showed that DNA
methylation alterations are already present even at the precancerous NASH stage. Among the genes
showing the NASH-specific DNA methylation alterations, candidate therapeutic targets for NASH-
related HCC are histone H3 lysine 36 (K36) methyl-transferase WHSC, which reportedly participates
in carcinogenesis via activation of Wnt oncogenic pathway (Dr. Kanai).

Investigation of the mechanisms in fibrogenesis and carcinogenesis in the liver TME

We examined the expression of 11 immune-related genes on 10 samples each of HBV-, HCV- or Non-
B, Non-C-HCC (kindly provided from Dr. Taketomi). By clustering analysis, we revealed a specific
expression pattern of immune-related genes in HCC with regard to their etiology (Dr. Kawakami).
We examined pathogenesis of liver fibrosis and hepato-carcinogenesis in various mice models, such
as STAM/NASH, hepatocyte-specific apoptosis and metastatic cancer. We examined whether
tryptophan-catabolizing enzyme (IDO), probiotics, microbiota, mitochondria damage or beta-catenin
are involved or not in the expressed phenotypes of mice (Drs. Okuno, Tsuji, Takehara and Kimura).
We showed that DUB1 could be a target proteins not only to HCV induced liver diseases but also non-
viral liver diseases such as NASH. To evaluate DUB1 as a therapeutic target against liver diseases,
we designed anti-sense oligos (ASO) to suppress DUB1 expression (Dr. Okamoto).

Development of high-throughput assay system for circulating miRNA



*  We have been developing miRNA detection system using a ultrasensitive semiconductor sensor. We

tried to bind the cDNA on the sensor using a silane coupling reagent for the miRNA detection.

Renovated approach is underway (Dr. Yoshimi).
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Kanto T. (poster) The Liver Meeting 2016: The 67" Annual Meeting of AASLD. Boston, U.S.A,
November, 2016. ([E4})

1= TN 2R D /3 A A~ — 1 —WFA(+)-M2BP O ITHRHE L E R (2361 T DA E O, B I&As
FEAR, AREE, OHERL . BHEA BAESL, W bm. mlEE . EEMAE. fiREz (0
9H) frMilantsis. 2016/7/8 ([EP9)

Wiig~ 27 v 77— ik MMP-12 (2 X 5 AT 2R OTEME(LOSIE. BIsREH ., THIER. 55+
Rtti, ARG —. OHERG . REAESL., b, LS, EEME. fiREZ (KA ¥ —)
s B i, 2016/7/15 (EN)

Operative planning for major hepatectomy to prevent liver failure. Taketomi A, Tsuruga Y,
Shimada S, Wakayama K, Orimo T, Kakisaka T, Yokoo H, Kamachi H, Kamiyama T. (oral) The
28th Meeting of Japanese Society of Hepato-Biliary-Pancreatic Surgery July 2nd, 2016. Osaka,
Japan. (JEWHN)

Liver transplantation for hepatocellular carcinoma in Japan. Taketomi A.(oral) 7th Japanese-

Mongokian International Joint Symposium on Surgical Treatment of Digestive Tract Cancers.
August 27™ 2016. Ulaanbaatar, Mongolia. ([E4})
Current surgical treatment for hepatocellular carcinoma in Japan. Taketomi A. (oral) 4th
International Coference of Federation of Asian Clinical Oncology (FACO). September 22th, 2016.
Xiamen, China. ([E4})
Oral administration of Lactic acid bacteria prevents inflammation and steatosis in a murine model
of non-alcoholic steatohepatitis (NASH) and hepatocellular carcinoma (HCC) i #it-7, Saiki P,
VBN, RN, AOuIRFE, BEEERR (N8R 16 RIEEEGE TS, 2016/8/22 ([EH4)).
"E L LTCTAE DMEIROINERSE & SR BEREICOW T i I, IR, EEREDE, MRk
&, BIRAET, AME, Easl (AER) 547 [ R, 2016/11/26 ([EX).
TRNAFT 4 7 AT KD EREOEMA L d B (A8 57 [ #HaRESLFENFTEL
Ry UARY T A, 2016/11/29 (HW).
HRGES 7T I K DB O OF REFEEHER A = B (A8E) 25 29 [N A A
Fr—74+—F 5, 2016/6/23 (EN).
NASH HI RT3 VIR IZ I 1T 5 77/ LiEER) DNA A FUALMENT. ARl 1, #rdcE, i,
VAIERS, MM, EREIET, RS, ZHFE, &Y. (H8) 5 75 Bl H AR 727l
Wy, Fidk, 2016.10.6 (EWN)
TBPERFER B O REE R 1235 1T 2 IT#EA DNase T %] FFHEFAE, € HAEN, P EAER (D 8A) |
%5 52 [0 A ATl f ey, 2016 425 A (EW)
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19.

20.

21.

I haRU7 DNA OGREEIZE VG EE Z SN EBMETREDERICOWNT  ZHHRFRE,
EHEN, FEEE, BRRE, RO, T o, AR, PRfRso KRS, FiaEs, 8 8
75, MEBER (RA2—), 5 20 B AfTiEE2RE (JDDW2016). 2016 £ 11 A (EH)
Deficiency of DNase Il in hepatocytes with mitochondrial dysfunction exacerbates hepatocyte
necrotic cell death through TLRO-IFN pathway. Saitob Y, Hikita H, Nozaki Y, Kai Y, Makino Y,
Nakabori T, Tanaka S, Shigekawa M, Kodama T, Sakamori R, Tatsumi T, Takehara T. (7K &2 ¥
—) AASLD The Liver Meeting 2016, 2016 411 4 11 H ([E4})

BRIR IS 2 A 2 T2 IF AR T - S LA OB ~ ¥ A TR HELIZ 31T 2 Wnt/B-catenin
7T NAOBE, KRBT, AFE. AAR] (RE) 5102 8l B A LR rahes, V—7
va v 72 JR, 2016 44 A (HWN)

R MEIL Dy FHERE  ~ o ARTRRME(LIC 31T D Wnt/B-catenin & 7 /L DB S KB, 54
., AR (REH) 2 52 [0 A AT Smes, V—2rva vy 7 4 508, 2016 £ 5 H (EWN)

(3) TEERE DR « Heffrdahittz ) (x4 200 #A

1.

TR AT 4 7 AN B Gt OTERE(L & AR, S BT LR R
tIJF—, 2017/1/24, EWN.

T R AT AT BN TR & RO 1201 C

ST, TR E— MRS - (EBN IS ARMIRS, 201711725, M.

BB OHRIEA D =X 5, 3 BE, SEFA T A%y b =25 13 ERHRE,
2016/4/9, [EWN.

(4) Frafii
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