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Elucidation of the mechanism of colorectal cancer progression mediated by
cancer-associated fibroblasts and Chitinase 3-like 1
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This study aims to elucidate the mechanism by which Chitinase 3-like 1
(CHI3L1), secreted by cancer-associated fibroblasts (CAFs), contributes to the progression of
colorectal cancer. CHI3L1 and IL-8 are secreted in greater amounts by CAFs than by cancer cells.
Additionally, IL-13Ra 2, reported to be a receptor for CHI3L1, is more strongly expressed in CAFs
than in cancer cells. Using a conditioned media angiogenesis assay, it was demonstrated that CHI3L1
and IL-8 secreted by CAFs influence angiogenesis. These findings indicate that in the colorectal
cancer microenvironment, CHI3L1 is primarily secreted by CAFs and acts on the CAFs themselves,
promoting IL-8 secretion and inducing cancer angiogenesis.

CAF Chitinase 3-like 1 CHI3L1



Cancer-associated fibroblast ; -,\_‘_____ ) g@mm
CAF a7 ®_°
CAF ?
CAF
1 CAF IL-6

(Nagasaki, et al. British J Cancer, 2014)

CAF
Normal fibroblast ; NF CAF Chitinase 3-like 1 CHI3L1 IL-8
CHI3L1 1
CHI3L1
CHI3L1
CHI3L1
(Kawada, et al. Oncogene, 2012) (Shao R, et al. Oncogene, 2009)
IL-8 VEGF
CAF CHI3L1
CHI3L1
CAF
CAF CAF
CAF
CHI3L1
CAF
Q) CAF NF CHI3L1
CAF NF 3 HT-
29 HCT116 DLD-1 CHI3L1 RT-PCR Western blotting ELISA
CAF
2 CAF NF IL-13Ra 2 (CHI3L1 )
CHI3L1 IL-13Ra 2 RT-PCR Western blotting
3 CAF NF IL-8 CHI3L1
IL-8 CHI3L1
RT-PCR ELISA
4) CAF NF VEGF-A CHI3L1
VEGF-A CHI3L1
RT-PCR ELISA
(5) CAF  IL-13Ra 2 IL-8 VEGF-A CHI3L1
CHI3L1 IL-13Ra 2 IL-8 VEGF-A

CAF IL-13Ra 2 CHI3L1 IL-8



VEGF-A RT-PCR
(6) CAF CHI3L1 IL-8 VEGF-A
CAF CHI3L1 IL-8 VEGF-A
RT-PCR ELISA
(7 CHI3L1 IL-8 VEGF-A CAF
CHI3L1 IL-
8 VEGFA HUVEC Tube Formation
Assay CAF CHI3L1
CAF CHI3L1 mAY
CHI3L1 CAF Tube Formation Assay
Q) CAF NF CHI3L1
CAF NF CHI3L1 CAF
CHI3L1 2
2 CAF CHI3L1 (Watanabe, et al. 2022)
. CHI3L1 secretion
NFs CAFs HT-20 HCT116 DLD-1 g ™ i
S T e —
CHI3LT (S — . 25
GAPDH s s = e % 5 3::
CHI3L1 43 011 003 087 JE
IGAPDH 2
NFs CAFs HT-29 HCT116 DLD-1
(2) CAF NF IL-13Ra 2 (CHI3L1 )
CAF NF IL-13Ra 2 CAF NF
3) CAF NF IL-8 CHI3L1
CAF 1L-8 NF CHI3L1 CAF
IL-8 CHI3L1 IL-8
(4) CAF NF VEGF-A CHI3L1
VEGF-A CAF
CHI3L1
(5) CAF IL-13Ra 2 IL-8 VEGF-A CHI3L1
CAF CHI3L1 IL-13Ra 2 CHI3L1
IL-8 VEGF-A
CAF CHI3L1 IL-8 IL-13Ra2
(6) CAF CHI3L1 IL-8 VEGF-A
CAF CHI3L1 IL-8 VEGF-A
@) CHI3L1 IL-8 VEGF-A CAF
IL-8 VEGFA Control Tube Formation
CHI3L1 Tube Formation
CAF Control NF Tube Formation
CHI3L1 CHI3L1 3
3 CAF Tube Formation CHI3L1
CHI3L1 (Watanabe, et al. 2022)
16 -
%E'M_
g'g 12
§;1u
e 8
uw 2
O Conrol Cancer  NF T CAF " CAF " CAF | NC CHOLI I8  VEGFA
(HT-29) +1gG +mAY  siRNA  siRNA  siRNA  siRNA
CAF CAF CAF




(8)

CAF CHI3L1

CAF

13Ra2 CAF

CHI3L1 CAF
IL-8

4

)
CHI3L1
VEGF-A

CHI3L1
CAF CHI3L1
CHI3L1
CHI3L1

CHI3L1

CHI3L1

CAF

CAF

IL-
IL-8

CHI3L1

CAF

4
(Watanabe, et al. 2022)

o . ) ooo IL-8
¢ =x> angiogenesis 0 O
L)
vascular t

endothelial cells CAFs

-
- —
cancer cells —

N

\‘f: IL-13Ra2
\ L/
[ ]

@
©®° CHI3L1

in vivo

CHI3L1




1 1 0 1

Watanabe Kaori Shiga Kazuyoshi Maeda Anri Harata Shinnosuke Yanagita Takeshi Suzuki

60
Takuya Ushigome Hajime Maeda Yuzo Hirokawa Takahisa Ogawa Ryo Hara Masayasu Takahashi
Hiroki Matsuo Yoichi Mitsui Akira Kimura Masahiro Takiguchi Shuji
Chitinase 3-like 1 secreted from cancer-associated fibroblasts promotes tumor angiogenesis via 2022
interleukin-8 secretion in colorectal cancer
International Journal of Oncology 3

DOl

10.3892/ij0.2021.5293

Chitinase 3-like 1

122
2022
Chitinase 3-like 1 IL-8
77
2022
Chitinase 3-like 1
121

2021




CAF Chitinase 3-like 1

76

2021

Chitinase 3-like 1

27

2021

(Shiga Kazuyoshi)

(20747282) (23903)

(Takahashi Hiroki)

(30381792) (23903)

(Matsuo Yoichi)

(40381800) (23903)




(Takiguchi Shuji)

(00301268)

(23903)




