u

) <

The University of Osaka
Institutional Knowledge Archive

GREB1 induced by Wnt signaling promotes
Title deve lopment of hepatoblastoma by suppressing
TGF B signaling

Author(s) |LL:8, 1A

Citation | KPrKZE, 2020, {Et:m

Version Type

URL https://hdl. handle. net/11094/76248

rights
POEBLRWERLIH D ERMABEMRRAERL
7., EXICRATEORBTOEN =L TWWE
Note T, EXDOTHAE THFLEDZEIE. <a

href="https://www. Library. osaka-
u.ac. jp/thesis/#fclosed”> KPR KZEDIETF/ITIC DL
K/DETSRCEI W,

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



[Format-HO7]

MUBEORBEOER R UNHEHYH

(HEERA)  WWE $h

{IIi%) i %
N ¥ # KERAREE {)ﬂ Jn }Z E’lb\
Bl % KRASHUS )F“]g/ (I
Woo& KERERE < L/l \E ';Té:
MNEEORREOEY

FREiicldtd 0B OMBETA- A7 Z VIZEFERBEL T, Wl 270G AEE NS, ITEETIZE LT, Wnt
TN L OFERENSTRMET &KL C. GREBI (Growth Regulation By Estrogen In Breasi Cancer 1) #
M L, RO 9028 DB EIZB W T GREBI AR RBIZ RE T 5 O & & A L 7=, GREB! & R8T 2 [T S IEHI I T GREBI
OFEBEIMET S &, HIMOHAMESE SN, MRERHEI N, £/, GREBL T, N T T6F 8 3 7 F L O ki
EE-FTHS Snad2/3 &G L. Smad2/3 SfEEIEET pI00 OMEER EMEL L, TOHRE. TCFB 7 L0
MR E RIS, TFEHEHMOMARRIETAE WIS T AN ZLABENENE, E5i7, LUl THREL
fo GREBY Lokt 0 2 EMM 7 > F & 2 ARE PRI EIEQ BREEE T 28025 L2 &G, SAOERIBITHEO
Wl TFHSEEEORRBICHRT A Z A% E NS,

PAEIZE ORISR T o2& A 005




[Format-P02]

wmoxX N F 0 E
Synopsis of Thesis

K 4

Name

i #h

GREBE induced by Wnt signaling promotes development of hepatoblastoma by suppressing
A4 [ TGF B signaling

Title (Wnt 3 7 F N OERBHE T T & BOREBUITCR 8 o 7 F A& M 5 = & TIFEERED BRI
T B)

ML E OEE

(B " (Purpose))
Hepatoblastoma (HB) is predominant hepatic neoplasm in infants and young children, with an incidence of a
few cases per 1 million children. HB has the highest association with mutational activation of B -catenin.
However, the underlying mechanism by which Wnt/ 8 —catenin signaling induces HB tumor formation is unknown. In
this study, we identified growth regulation by estrogen in breast cancer 1 (GREBI) as a previously unknown
target gene of Wnt/ B —catenin signaling and analyzed its function and mechanism in HB development

(5 (Methods)]
RNA—-sequencing analyses were performed in HepG2 cells with f —catenin siRNA to screen novel downstream target
genes of Wnt/ B ~catenin signaling. Expression of GREB] was examined immunohistochemically in HB tissues {n=11)
and using a public dataset of patients with HB. We investigated the invelvement of GREB1 in HB cell proliferation
and survival by using siRNA or CRISPR-Cas® system. Downstream mechanisms regulating cell proliferation by
GREB1 were analyzed by molecular biological methods. Using our newly established model mice harboring HB-1like
tumor induced by forced expression of B -catenin, YAP, and c-Met (BYM), GREBI expression and the effects of
shRNA-mediated GREBI knockdown on liver tumor formation were investigated. To examine the feasibility of GREBI
as a therapeutic target, we synthesized an amido~bridged nucleic acid (AmNA)-modified antisense
oligonucleotides (ASOs) that target human GREBI and injected ASOs into mice with HepG2 induced liver tumors.
[AkAE (Results) ]
We identified GREBI as a downstream target of Wnt/ 8 —catenin signaling in human HB. GREBI was overexpressed
in the nucleus of tumor lesions of 10/11 HB tissues (90.9%). Analyses using a public dataset of HB patients
showed that the region—specific expression pattern of GREB! in HB tissue tended to be positively correlated
with the accumulation of B-catenin in consecutive sections. In addition, there was a significant positive
correlation between expression levels of GREB1 and those of target genes of Wnt/ B —catenin signaling, such
as Axin2, DKK1, NKD1, and glutamine synthetase (GS) in liB. GREB] depletion decreased HepG2 cell proliferation
and survival. GREBI knockdown also decreased protein expression of cell cvcle markers, including cyclinA,
cyclinB, and phesphorylated histonel3. The public dataset revealed a positive correlation between mRNA
expression levels of GREBI and MKI67, as well as GMMN and PCNA, which are involved in cell eyele progression.
GREB1 interacted with Smad2/3 and competed with p300, resulting in the inhibition of TGF 8 —dependent
cytostasis. In our conditions of hydrodynamics transfection, the combination of ANf-catenin, YAPS127A, and
c—Met induced large and multiple mouse liver nodules throughout the liver surface. The nodules upregulated
GREB1 expression along with HB specific markers and GREB1 knockdown by shRNA in BYM mice suppressed expression
of HB marker genes and tumor formation. GREBI depletion by ASOs suppressed HepG2-derived liver tumor formation,
decreased the number of Ki-67-positive cells and also increased the number of apeptotic tumor cells. GREBL
expression was inhibited and PAI~1 gene expression tended to be increased by GREB1 ASOs in HB liver tumors.

(% & (Conclusion)]
These findings uncover a previously unrecognized involvement of Wnt/ B -—catenin-GREB1-Smads axis in HB
pathogenesis, suggesting that GREBI represents a potential therapeutic target in A -catenin-driven HB. GREBR1
ASOs may be a good candidate for molecularly targeted therapy for HB.




