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Comprehensive investigation of cancer promotion C5a-C5a receptor system
including clinical analysis and application of the system to a cancer
therapeutic target.
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Cancer cell C5a-receptor (C5aR) expression correlated to invasion, clinical
stage advance, metastasis to lymph nodes and liver and poor prognosis. Prostate cancer (PC) C5aR
expression did not relate to clinicopathological parameters, but C5a augmented PC cell glutamine
consumption, proliferation, invasion in C5aR-depemndent manner. PD-L1 expression increase by C5a
suggested a participation of C5a in evasion from the anticancer immune responses. Endogenous C5a
generation augmented cancer cell invasion and tumor formation and induced myeloid-derived suppressor

cells (MDSC) accumulation. These effects of the C5a-C5aR system on cancer-promoting and anticancer
immune response evasion suggested an availability of the system as a therapeutic target.

Ch5a



Cbha T myeloid-derived suppressor

cell (MDSC)
Cb5aR
Cb5aR Cb5a
Nitta et al,
Clin. Cancer Res. 19: 2004-2013,2013 C5 Cba
Nitta et al, Oncol. Rep. 32: 1715-1719, 2014
Cb5a
ChaR
ChaR Cbha
PD-L1
Cb5a Cb5a
1) ChaR
ChaR

2) ChaR

ChaR real-time RT-PCR immunoblotting flow
cytometry
3)
Cbha 6 Glutamine Assay Kit-WST
4) Cbha

Cbha 24 Cell Counting Kit-8
Cba W-54011 Cba

5) Cba

Cbha Matrigel Invasion Chamber Assay



6) Cba PD-L1
Cb5a 24 PD-L1
immunoblotting  flow cytometry
7)
8) Cba
Renca CMV plasmid Cbha ProFection
Mammalian Transfection System 48 G418 2
C5aR
9)
C5aR Renca  mock Renca
X

10) myeloid-dreved suppressor cell(MDSC)

Renca MDSC 14

CD11b Ly6g merge

MDSC
1) C5aR
Ki-67 labeling index
CIN3 C5aR expression
Lesion Low High P-value
stage | C5aR CIN3 23 3 0.021
1 C5a Stage | 13 10
C5aR, C5a receptor; CIN3, cervical intraepithelial neoplasia 3.
C5aR
1. C5aR
2) C5aR
161 83  (52%) PSA

(CRPC) 6 3



LNCap( ) C4-2(CRPC) DU145(CRPC) PC3(CRPC)

C5aR mMRNA
3) Cha PD-L1
Csa C5aR 2.1 180- T
2 1.3 3 PD-L1 %::15"3‘" R o e
o 140- .
1.4 2.6 E
3 £
0 1004
805 10 900
C5a (nM)
2. Cha
W-54011
4) Renca
n.s.
n.s.
Cbha Renca _ 15 = o
[V
CbhaR Renca Rence 24 % 10 1
w
1.3 7 1.4 14 8
-
1.6 3 g
ChaR mock
3 Renca
5) MDSC
CD11b(+)Ly6g(+) C5aR ws  |mock
MDSC 4 C5aR g .
S
s
B 1+
{e)]
<} .
£
=
— 0-

Day 7 Day 14 Day7 Day 14

4. Renca MDSC



14 14 0 11

Imamura, R., Kitagawa, S., Kubo, T., Irie, A., Kariu, T., Kamba, T., & Imamura, T.

Augmentation of Proliferation, Invasion and PD-L1 Expression by Cba. 2020

BJU International

DOl

Tanaka, T., Nakamatsu, K., & Imamura, T.

Metastasis of malignant pleural mesothelioma to maxillary gingiva: a case report and literature 2020
review.

J. Oral Maxillofac. Surg. Med. Pathol.

DOl

Ogi H, Tanaka T, Yoshitake Y, Shinohara M, Nakayama H, and Imamura T.

A rare mandibular osteosarcoma case of Li-Fraumeni syndrome with a germline p53R273H mutation. 2020

J. Oral Maxillofac. Surg. Med. Pathol.

DOl

Yoneda, M., Imamura, R., Nitta, H., Taniguchi, K., Saito, F., Kikuchi, K., Ogi, H., Tanaka, T., 17
Katabuchi, H., Nakayama, H., & Imamuta, T.

Enhancement of cancer invasion and growth via the C5a-C5a receptor system: Implications for 2019
cancer promotion by autoimmune diseases and association with cervical cancer invasion.

Oncol. Lett. 913-920

DOl
10.3892/01.20189.9715




Kariu, T., lkeda, T., Nakashima, K., Potempa, J. & Imamura, T.

A natural anti-periodontitis medicine, epimedokoreanin B, inhibits virulence activities of 2019
gingipains from Porphyromonas gingivalis.
Biosci. Biotech. Biochem.
DOl
org/10.1080/09168451.2019.1597615
Islam, W., Fang, J., Imamura, T., Etrych, T., Subr, V., Ulbrich, K., & Maeda, H. 17
Augmentation of the enhanced permeability and retention effect with nitric oxide-generating 2018
agents improves the therapeutic effects of nanomedicines.
Mol. Cancer Therap. 2643-2653
DOl
10.1158/1535-7163.MCT-18-0696
Imamura, T., Murakami, Y., & Nitta, H. 398
Aeromonas sobria serine protease (ASP): a subtilisin family endopeptidase with multiple 2017
virulence activities.
Biol. Chem. 1055-1068
DOl
10.1515/hsz-2016-0344
Kariu, T., Nakao, R., lkeda, T., Nakashima, K., Potempa, J., & Imamura, T. 52
Inhibition of gingipains and Porphyromonas gingivalis growth andbiofilm formation by prenyl 2017
flavonoids.
J. Periotont. Res. 89-96

DOl
10.1111/jre.12372




Irie A, Imamura T, Michibata Y, Kubo T, Takeda N, Shibuya I, Sogo S, Araki K, Nishimura Y. 23

Accumulation of HLA-DR4 in colonic epithelial cells causes severe colitis in homozygous HLA-DR4 2017

transgenic mice.

Inflamm. Bowel Dis. 2121-2133
DOl

10.1097/M1B.0000000000001282

Tanaka, T., Imamura, T., Yoneda, M., Irie, A., Ogi, H., Nagata, M., Yoshida, R., Fukuma, D., 49

Kawahara, K., Shinohara, M, & Nakayama, H.

Enhancement of active MMP release and invasive activity of lymph node metastatic tongue cancer 2016

cells by elevated signaling via the TNF-a -TNFR1-NF-k B pathway and a possible involvement of

angiopoietin-like 4 in lung metastasis

Int. J. Oncol. 1377-1384
DOl

10.3892/ij0.2016.3653

Nitta, H., Shimose, T., Emi, Y., Imamura, T., Ohnishi, K., Kusumoto, T., Yamamoto. M., 33

Fukuzawa, K., Takahashi, I., Higashi, H., Tsuji, A., Akagi, Y., Oki, E., Maehara, Y., & Baba,

H.

Expression of anaphylatoxin C5a receptor in gastric cancer: Implications with vascular invasion 2016

and patient outcome.

Med. Oncol. 118
DOl

10.1007/s12032-016-0834-9

Wada, Y., Maeda, Y., Kubo, T., Kikuchi, K., Eto, M., & Imamura, T. 12

Relation of anaphylatoxin C5a receptor (CD88) expression of urothelial cancer to poor prognosis 2016

of patients treated by radical cystectomy or nephroureterectomy.

Oncol. Lett. 3995-4000
DOl

10.3892/01.2016.5137




Imamura, T., Yamamoto-lbusuki, M., Sueta, A., Kubo, T., Irie, A., Kikuchi, K., Kariu, T., &
Iwase, H.

23

Influence of the C5a-C5a receptor system on breast cancer progression and patient prognosis. 2016

Breast Cancer 876-885
DOl

10.1007/s12282-015-0654-3

Kaida, T., Nitta, H., Kitano, Y., Yamamura, K., Arima, K., lzumi, D., Higashi, T., Kurashige, 51

J., Imai, K., Hayashi, H., lwatsuki, M., Ishimoto, T., Hashimoto, D., Yamashita, Y., Chikamoto,

A., Imamura, T., Ishiko, T., Beppu, T., & Baba, H.

C5a receptor (CD88) promotes motility and invasiveness of gastric cancer by activating RhoA. 2016

Oncotarget

84798-84809

DOl

18 0 2

C5a , PD-L1

78

2019

C5a-Cha

106

2019




C5a-Cha

28

2019

ELISA

61

2018

C5a C5a

107

2018

C5a-Cha

77

2018




C5a-C5a . The C5a-C5a receptor system in prostate cancer progression.

77

2018

Imamura, R., Imamura, T., Kitagawa, S., Yoneda, M., & Kamba, T

Prostate cancer promotion via the C5a-C5a receptor system.

35th Japan-Korea Urological Congress

2018

Cha Cha . Cancer metastasis promotion by C5a and homologous cancer invasion enhancement
by endogenous C5a.

106

2017

60

2017




C5a-Cha

76

2017

76

2017

C5a

105

2016

59

2016




Irie. A., Imamura, T., Michibata, Y., Kubo, T., Takeda, N., Shibuya, I., Sogo, S., Araki, K., & Nishimura, Y.

Aberrant accumulation of HLA-DR and reduced mucin production in colonic epithelial cells of HLA-DR4 transgenic mice and
ulcerative colitis patients.

16th International Congress of Immunology

2016

C5a-Cha C5a

75

2016

HLA-DR4

25

2016

Irie. A., Michibata, Y., Kubo, T., Imamura, T., Takeda, N., Araki, K., Shibuya, 1., Sogo, S., & Nishimura, Y.

Endoplasmic reticulum causes ulcerative colitis-like severe colitis in the homozygotes of HLA-DR4 transgenic mice.

45

2016




2018

123-128

DIC 2019-20
)
(IRIE ATSUSI)
(30250343) (17401)
)
(KAWANO YOSHIAKI)
(30593793) (17401)
(I1BUSUKI MUTSUKO)
(30448526) (17401)




