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Perspective of targeting tumor microenvironment in non-small-cell lung cancer
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The tumor microenvironment is composed of different types of stromal cells

that represent a key component of tumor progression. We have reported that TGF-B signaling mediates

epithelial mesenchymal transition (EMT) in non-small-cell lung cancer (NSCLC) cells. In order to
identify new targets for prevention of metastasis, it is important to understand the molecular
mechanisms that drive EMT. Interaction between cancer-associated fibroblasts (CAFs) and tumor cells
have shown increased tumor cell survival via several pathways including EMT. We showed that IL-6
from CAFs enhanced TGF-B induced EMT in NSCLC cells. Furthermore, an anti-fibrotic agent
significantly inhibited production of IL-6 or TGF-B 1 of CAFs, resulting in inhibition of the EMT
change in NSCLC cells. In in vivo examination, the anti-fibrotic agent also suppressed the tumor
progression. Targeting CAFs as a therapeutic strategy against cancer is an intriguing concept that
would benefit from further study.



EMT
@
(€)
©))
@
EMT
(Epithelial Mesenchymal Transition)
EGF FGF
KGF  TGF-B Smooth muscle
EMT actin  SMA
EMT Cancer-associated
fibroblasts: CAFs
CAFs
EMT
CAFs
EMT
IL-6
EMT
EMT
EMT TGF-B
TGF-B
EMT EMT
CAFs
CAFs
EMT
EMT 50 20
EMT
EMT TGF-B
EMT CAFs
EMT CAFs EMT
dormant
CAFs
EMT
EMT '
wﬁ -
Jof (@9
Cancer cells
(1) Normal ﬁbroblastsh Metast_asstis
Stemness




EMT

CD44 CD133 ABCG2 Bmi-1

EGF EGFR
EGFR

EGFR-TKI
EMT EGFR
EGFR-TKI
1 CAFs
EMT

Programmed Death-1 (PD-1) T
Programmed Death-Ligand1(PD-L1)

PD-L1 PD-1
T
PD-L1
PD-L1
EMT
PD-L1

CAFs EMT

@
LNF CAF

®

/\/a:‘!"‘""

Cont. LNF CAF
(©)) pirfenidone
Metoformin TGF-B
EMT
Cont
CAFs CAF

pirfenidone PFD CAFs
pirfenidone CAF+PFD
4 PFD  CAFs
CAFs
EMT
o A549
:
Z 600
£
=
2 CAF
=}
g 300 1 Cont.
|
2 CAF+PFD
£ PFD
2 0 N.S.
& day 0 7 14 21
pirfenidone
TGF-B CAFs
IL-6
EMT
EMT
Podocalyxin (PODXL)
PODXL
TGF-B EMT
EMT PODXL
PODXL
PODXL
PODXL
CAF
PODXL
PODXL EMT
CAFs



8
Kanzaki Ryu Naito Hisamichi Kise
Kazuyoshi Takara Kazuhiro Eino
Daisuke Minami Masato Shintani
Yasushi Funaki Soichiro Kawamura
Tomohiro Kimura Toru Okumura
Meinoshin Takakura Nobuyuki .
Gas6 derived from cancer-associated
fibroblasts promotes migration of
Axl-expressing lung cancer cells
during chemotherapy. Scientific
Reports. 7 2017 10613
DOI: 10.1038/s41598-017-10873-2

57 2017 746-751
DOl :https://doi .org/10.2482/haigan.5
7.746

2018
Kanzaki Ryu, Ose Naoko, Kawamura
Tomohiro, Funaki Soichiro, Shintani
Yasushi, Minami Masato, Takakura
Nobuyuki Okumura Meinoshin.
Stromal PDGFR-3 Expression is
Associated with Postoperative
Survival of Non-Small Cell Lung
Cancer Patients Receiving
Preoperative Chemo- or

Chemoradiotherapy Followed by Surgery.

World Journal of Surgery.
2018
DOI: 10.1007/s00268-018-4560-7
Shintani Y, Fujiwara A, Kimura T,
Kawamura T, Funaki S, Minami M, Okumura
M. IL-6 Secreted from
Cancer-Associated Fibroblasts
Mediates Chemoresistance in NSCLC by
Increasing Epithelial-Mesenchymal
Transition Signaling. J Thorac Oncol.
11 2016.1482-92.

DOI: 10.1016/j-jtho.2016.05.025.
Kusumoto H, Shintani Y, Kanzaki R,
Kawamura T, Funaki S, Minami M,
Nagatomo I, Morii E, Okumura M.
Podocalyxin influences malignant
potential by controlling
epithelial-mesenchymal transition in
lung adenocarcinoma. Cancer Sci.

108 2017 528-535.
DOI: 10.1111/cas.13142.

Fujiwara A, Shintani Y, Funaki S,
Kawamura T, Kimura T, Minami M, Okumura
M. Pirfenidone plays a biphasic role in
inhibition of epithelial-mesenchymal
transition in non-small cell lung
cancer. Lung Cancer. 106
2017 8-16.
DOI: 10.1016/j - lungcan.2017.01.006.
Kanzaki R, Naito H, Kise K, Takara K,
Eino D, Minami M, Shintani Y, Funaki S,
Kawamura T, Kimura T, Okumura M,
Takakura N. PSF1 (Partner of SLD Five
1) is a Prognostic Biomarker in
Patients with Non-small Cell Lung
Cancer Treated with Surgery Following
Preoperative Chemotherapy or
Chemoradiotherapy. Ann Surg Oncol.
23 2016 4093-4100.

13

Shintain Y, Funaki S, Ose N, Kawamura
T, Kanzaki R, Minami M, Morii E,
Okumura M. Clinicopathological
Significance of Epithelial
Mesenchymal Transition in Thymic
Cancer. World Conference on Lung
Cancer.2017.Yokohama.

Funaki S, Shintani Y, Ose N, T Kawamura
T, Kanzaki R, Minami M, and Okumura M.
Prognostic impact of Programmed cell
death-1 (PD-1) tumor-infiltrating
lymphocytes and Programmed cell
death-1 -ligand 1 (PD-L1) expression
in thymic cancer. World Conference on
Lung Cancer.2017.Yokohama.

Kanzaki R, Naito H, Eino D, Kawamura T,
Ose N, Funaki S, Shintani Y, Minami
M,Okumura M, Takakura N. Stromal
PDGFR-[3 expression influences
postoperative survival of NSCLC
patients receiving preoperative
chemo- or chemoradiotherapy.

World Conference on Lung Cancer.2017.
Yokohama.

PD-L1
117
2017

PD-1/PD-L1
34
2017



Podocalyxin
33
2016
PODXL EMT
57 2016
o EMT
116
2016
o EMT
57

2016

Shintani Y, Funaki S, Kimura T,

Fujiwara A, Kawamura T, Bessho T, Inoue
M, Minami M, Okumura M. Activation of

TGF B -I1L6 axis mediates

chemoresistance in non-small cell lung

cancer by increasing

epithelial-mesenchymal transition

signaling. AACR annual meeting
2015.2015. Philadelphia

EMT
68
2015
Podocalyxin 56
2015
56 2015

o

Yasushi Shintani
90572983

@

Meinoshin Okumura

40252647

Masato Minami
10240847
Masayoshi Inoue

10379232

Soichiro Funaki
50464251
Tomohiro Kawamura

30528675



