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[ Abstract ]

Inflammatory microenvironment plays an important role in CRC development. It has been
suggested that Stat3 is one of the candidate molecules that link inflammation and cancer. To
examine the role of Stat3 in intestinal epithelial homeostasis and tumorigenesis, we generated
villin-CreER Stat3"**/"°* mice and crossed with Apc?”/% mice. Notably, Stat3 is indispensable
for regeneration of damaged intestinal mucosa. However, Stat3 is not required for
tumorigenesis if Wnt signaling is activated. Mechanistically, we found that Stat3 induces
Itga5/6 expression, which is required for survival of normal stem cells through FAK activation
(Oshima et al, FASEB J, 2019).

On the other hand, in the stomach, Helicobacter pylori infection has shown to be an
important risk factor for cancer development. Using inflammation-associated gastric cancer
mouse model, we investigated the role of cytokines, IL-1 and TNF, in tumorigenesis. 1L-1
induces miR-135b expression in gastric epithelial cells, resulting in downregulation of possible
tumor suppressor FOXN and RECK, which promotes epithelial proliferation (Han et al,

Gastroenterology, 2019). TNF-a activates NF-kB, leading to induction of Noxol expression

and activation of NOX1 complex, which o Flgyfodidecion

further induces ROS production. ROS l&[ﬂ | coxarae,
signaling in gastric mucosa increases the v ¥
IL-1 TNF-a induction
number of SOX-2-expressing stem cell m Normal stomach
. . - i « SOX2-positive
populations (Echizen et al, Oncogene, Noxo1 _,l undifferentiated cells
expression
2019). Based on these findings, we think NOXIN_ e
miR-135b activation pro!ilerialicn
. . . survival
that these cytokine-induced pathways will o —s 20 "
be therapeutic targets against gastric pore
hyperplasia
cancer development.
Gastric tumor
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RIE TIEMAL T DGR F Stat3 D, MGEREEE R X OB AIZEB T 5%
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[ Abstract ]
It remains largely unknown how the precancerous tissue microenvironment contributes to
tumor onset, and there is still no effective preventive strategy for breast cancer. We discovered
that FRS2f plays critical roles in cytokine production by mammary epithelial cells, and that
the resultant cytokine-rich precancerous microenvironment is essential for tumor onset.
Deficiency of FRS2B suppressed mammary tumorigenesis and reduced tumor stroma in
mouse mammary tumor virus (MMTV)-ErbB2 mice. Wild-type, but not FRS2B-deficient
precancerous mammary tissues, allowed tumorigenesis by xenografted wild-type FRS2P
tumor cells. Levels of insulin-like growth factor (IGF) 1 and CXC chemokine ligand (CXCL)
12 were lower in FRS2B-deficient precancerous epithelial cells, in which activation of AKT
and the transcription factor nuclear factor-kB (NFkB) was reduced. Treatment with inhibitors
of these cytokines in wild-type FRS2P precancerous mice greatly diminished the ability of the
mammary tissues to support tumor growth. In human breast cancer tissues, high expression of
FRS2p in tumor cells was associated with more stroma and poorer prognosis. Thus, FRS2[3
appears to stimulate the AKT-NFxB axis to promote cytokine production in precancerous
epithelial cells and tumor cells. Mammary epithelial cells triggered by FRS2( to produce

cytokines generate a precancerous microenvironment that could be targeted to prevent cancer.
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‘?L;ﬁ%%ﬁl:li, FLIRILSFILMREAA T, 7H FA2—FRS2beta #MLTCEESNEZ YA HAY
HRU/NREAHETHD,

wﬂh% EDFLIR X T VIR m%m7&7& 57 FRS2beta fKAFHIIC IGF1 X0
CXCL12 7e EDH A " aA U EPELEL, A M A U EERIBNREAZHEZE L TV 5,

MMTV-neu 20X AET /L~ 7 ADOHANREN Tl b)/uﬁﬁ‘ﬂiﬁ'ﬁl@ H AR, 23 A M E M
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L. BDARIELZ THT DML D,
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xenograft (PDX)E T /VOREE L Z D % va 7{bx1{T-> T\ 5, 5% I3 A PDC & PDX
ETTNNEIRL, WRORa Y=V T AOBRICERT 52 L2 BEL TS,

1) MCM10 (TR b L Z~OREH 225t 224 2 & THD AR A2 MR 2
B ANTBN TR ABMIADOHERFIZFHE L T\ D 0 FZ2FET 5729 . PDC & HWT
RNA-seq & 1T > 7=, sl 722 fEAT D& 3. mini-chromosome maintenance protein (MCM) 10
DN /VEHIHERFICEE CH L Z LD o T, S BITHAEBMITIE, mbDHEA
IS AAIIIZ LT DNA HHLA L ZD LA EWZ ERA SN E Ay | HlLT
F—ZEIERFD L A ¥ 2 — 2BV T MCMI0 BN EEREE 25> T\ D 2 & 2T il
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[ Abstract ]

Gastric cancer is a complex disease that often arises in a setting of chronic inflammation.
For gastric tumorigenesis, Helicobacter pylori infection is an important risk factor, and
COX-2/PGE2 pathway is induced in the infection-associated chronic gastritis tissues. Despite
recent extensive efforts to molecularly classify gastric cancers to try and stratify treatment
regimens according to underlying mutational spectra, gastric cancer remains a relatively
poorly understood disease with a poor prognosis for most patients.

Cancer stem cells are defined as the unique subpopulation in the tumors that possess the
ability to initiate tumor growth and sustain self-renewal as well as metastatic potential. Those
tumor-resident cells with stem cell characteristics are thought to be resistant to conventional
anti-cancer therapies, allowing them to survive and drive tumor recurrence in many patients.

Recently, we have identified Lgr5+ chief cells in the corpus stomach, which serve as
reserve stem cells to effect epithelial renewal following oxyntic atrophy. These reserve stem
cells drive spasmolytic polypeptide-expressing metaplasia in the stomach following
conditional KRasG12D driver mutation, highlighting their likely contribution to gastric
cancer initiation in vivo (Leushacke, M. et al., Nature Cell Biology, 2017).

But still it is not clear whether the Lgr5+ chief cell serves as an origin of gastric cancer cell
under the chronic inflammation and how cancer stem cell is induced from Lgr5+ reserve stem
cells. To study the effects of chronic inflammation on stem cell-driven cancer formation and
progression in the corpus stomach, we are focusing on evaluating a potential cancer stem cell
function of Lgr5+ cells present within Wnt-driven inflammation-dependent gastric tumors.
We would like to leverage on the extensive knowledge and mouse models available through
my collaborator, Professor Masanobu Oshima to study the effects of chronic inflammation on
stem cell driven cancer formation and progression in the corpus stomach. This is
physiologically relevant because the majority of human gastric cancer is considered to arise in

a setting of chronic inflammation caused by infection with Helicobacter Pylori.
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