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Elucidation of regulatory mechanism of cancer microenvironment through stromal
cell autophagy in hepatocellular carcinoma
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Hepatoma cells enhanced autophagy of heﬁatocytes stellate cells (HSCs). The

enhanced autophagy of HSCs increased the expression of GDF15, wl

ich promoted the proliferation of

hepatoma cells, indicating a mechanism of hepatocarcinoma progression through cell-cell interaction
between hepatoma cells and HSCs via enhanced GDF15 secretion.

In hepatoma cells, STAT3 activation enhanced CTGF expression and secretion, and CTGF enhanced
secretion of various IL-6 family molecules in HSCs, macrophages, sinusoidal endothelial cells, and T
cells; IL-6 family molecules upregulated STAT3 expression and cell proliferation in hepatoma cells.
We elucidated the existence of a mechanism of HCC progression by the microenvironment mediated by

CTGF-1L-6 family molecules.




CM Trans
well

Atg7 KD RNA-Seq
KD/ KO



Atg7

Cre Atg7 fI/fl Lrat-Cre Atg7 T1/fl

NASH
RNA-seq
Atg7
GDF15
GDF15
GDF157
NASH
Ki67
GDF15
GDF15
STAT3
in vivo
STAT3

NASH
Atg7
Atg7
NASH
Ki67
Atg7 GDF15
GDF15
GDF15
2
GDF15
in vitro
STAT3

Kras KrasG12D

GFAP-



STAT3
KrasG12D
IL-6
CTGF

STAT3
CTGF
IL-6
CTGF
KrasG12D
p-STAT3
SCRNA-seq

connective tissue growth factor (CTGF)

(IL-6, IL-11, LIF, OSM, CLCF1)
IL-6 STAT3
RNA

KrasG12D
p-STAT CTGF
IL-6

CTGF

IL-6

The Cancer Genome Atlas (TCGA)

IL-6
STAT3

STAT3

CTGF  IL-6

p-STAT

IL-6

p-STAT

CTGF

IL-6



5 5 3 2

Makino Yuki Hikita Hayato Kato Seiya Sugiyama Masaya Shigekawa Minoru Sakamoto Tatsuya 15

Sasaki Yoichi Murai Kazuhiro Sakane Sadatsugu Kodama Takahiro Sakamori Ryotaro Kobayashi

Shogo Eguchi Hidetoshi Takemura Nobuyuki Kokudo Norihiro Yokoi Hideki Mukoyama Masashi

Tatsumi Tomohide Takehara Tetsuo

STAT3 is Activated by CTGF-mediated Tumor-stroma Cross Talk to Promote HCC Progression 2023

Cellular and Molecular Gastroenterology and Hepatology 99 119
DOl

10.1016/j . jcmgh.2022.09.006

Sakane S, Hikita H, Shirai K, Myojin Y, Sasaki Y, Kudo S, Fukumoto K, Mizutani N, Tahata Y, 7

Makino Y, Yamada R, Kodama T, Sakamori R, Tatsumi T, Takehara T.

White Adipose Tissue Autophagy and Adipose-Liver Crosstalk Exacerbate Nonalcoholic Fatty Liver 2021

Disease in Mice.

Cell Mol Gastroenterol Hepatol. 8
DOl

10.1016/j . jcmgh.2021.07.008.

Myojin Y, Hikita H, Sugiyama M, Sasaki Y, Fukumoto K, Sakane S, Makino Y, Takemura N, Yamada R, 160

Shigekawa M, Kodama T, Sakamori R, Kobayashi S, Tatsumi T, Suemizu H, Eguchi H, Kokudo N,

Mizokami M, Takehara T.

Hepatic Stellate Cells in Hepatocellular Carcinoma Promote Tumor Growth Via Growth 2021

Differentiation Factor 15 Production

Gastroenterology - 1741-1754
DOl

10.1053/j .gastro.2020.12.015.

Nozaki Y, Hikita H, Tanaka S, Fukumoto K, Urabe M, Sato K, Myojin Y, Doi A, Murai K, Sakane S, 11

Saito Y, Kodama T, Sakamori R, Tatsumi T, Takehara T.

Persistent hepatocyte apoptosis promotes tumorigenesis from diethylnitrosamine-transformed 2021

hepatocytes through increased oxidative stress, independent of compensatory liver regeneration

Sci Rep 3363
DOl

10.1038/s41598-021-83082-7.




Mizutani N, Hikita H, Saito Y, Myojin Y, Sato K, Urabe M, Kurahashi T, Shiode Y, Sakane S, in press
Murai K, Nozaki Y, Kodama T, Sakamori R, Yoshida Y, Tatsumi T, Takehara T.
Gabl in livers with persistent hepatocyte apoptosis has an antiapoptotic effect and reduces 2021
chronic liver injury, fibrosis and tumorigenesis

in press

Am J Physiol Gastrointest Liver Physiol.

DOl
10.1152/ajpgi .00370.2020.

10 0 2

42

2022
STAT3

109

2023
p53
57

2021




57

2021

CTGF IL-6

STAT3

28

2021

GDF15

25

2021

GDF15

56

2020




GDF15

79

2020

Yuta Myojin, Hayato Hikita, Masaya Sugiyama, Takahiro Kodama, Yuki Makino, Ryoko Yamada, Tasuku Nakabori, Ryotaro Sakamori,
Tomohide Tatsumi, Masashi Mizokami, Tetsuo Takehara

Hepatic stellate cell autophagy promotes HCC progression via GDF15

The Digital International Liver Congress of the European Association for the Study of the Liver

2020

Yuta Myojin, Hayato Hikita , Masaya Sugiyama, Takahiro Kodama, Yuki Makino, Ryoko Yamada, Ryotaro Sakamori, Tomohide
Tatsumi, Masashi Mizokami, Tetsuo Takehara

GDF15 secreted by hepatic stellate cells accelerates HCC progression in an autophagy-dependent manner

The Liver Meeting Digital Experience

2020

https://resou.osaka-u.ac.jp/ja/research/2020/20201224_2




(Sakamori Ryotaro)

(10644685) (14401)
(Tatsumi Tomohide)
(20397699) (14401)




