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The oncogenic role of PD-Li in cervical cancer
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PD-L1, a key inhibitory immune receptor, has crucial functions in cancer
immune evasion, but whether PD-L1 promotes the malignant properties of cervical cancer (CC) cells
and the mechanism by which PD-L1 is regulated in CC remains unclear. We report that PD-L1 is
overexpressed in CC, and shRNA-mediated PD-L1 depletion suppresses the proliferation, invasion, and
tumorigenesis of CC cells. Loss of miR-140/142/340/383 contributes to PD-L1 upregulation. We also
showed that miR-18a enhances PD-L1 levels by targeting PTEN, WNK2 (ERK1/2 pathway inhibitor), and
S0X6 (Wnt/B -catenin pathway inhibitor and p53 pathway activator) to activate the PI3K/AKT, MEK/ERK,

and Wnt/p -catenin pathways and inhibit the p53 pathway. Our data implicate PD-L1 as a novel
oncoprotein and indicate that miR-140/142/340/383 and miR-18a are key upstream regulators of PD-L1
and potential targets for CC treatment.

PD-L1 microRNA



€y 20 30

(2) PD-L1
PD-1
PD-L1
PD-L1
PD-L1 PD-L1
miRNA
PD-L1
PD-L1
(¢D)
PD-L1
(@) Hela SiHa PD-L1
PD-L1
. PD-L1
PD-L1 EMT
PD-L1
EMT PD-L1
EMT
) HeLa
miRNA
miRNA miRNA
() total RNA Realtime PCR
miRNA PD-L1
miRNA insilico miRNA PD-L1 miRNA
miR-140 miR-142 miR-340 miR-383
miRNA PD-L1 Western blot
PD-L1 3-
PD-L1 miR-140 miR-142 miR-340 miR-383
miR-140 miR-142 miR-340 miR-383
PD-L1 PTEN miRNA In Silico
miRNA miR-17 miR-18a miR-20a miR-182 miR-183
HelLa miRNA
miRNAs  miR-17 miR-18a miR-20a miR-182
InSilico miRNA PD-L1
miRNA
PD-L1 miR-18a

CRISPR/Cas9 miR-18a PD-L1



PI3K

miR-18a
ZSTK474 MAPK PD0325901 STAT3 BP-1-102 p53 Nutlin-3
PD-L1 P13K/AKT RAS/MAPK STAT3 p53
miR-18a
PI13K/AKT RAS/MAPK STAT3 p53
PD-L1
miR-18a 0CT4 STAT3 E2F1
miR-18a Realtime PCR 0CT4 miR-18a
O0CT4 miR-18a
0CT4 miR-18a
miR-18a
0CT4
miR-18a 0CT4
0CT4
0CT4 DNA
PD-L1
miR-140 miR-142
miR-340 miR-383 PD-L1
0CT4 PD-L1
miR-18a PI3K/AKT RAS/MAPK STAT3
p53 PD-L1
PD-L1
PD-L1 Cancer immune

0O0000000COOOCI HOOCOOOCO000000C

WHAANANS

20000000C000C0OO0CO000000000

e L 70 00 0 S P S 7 P A N N N N R (R €5 G B e
XX OOC000000000000000000CO0O000000000

N N ’
‘\—)"\J‘(\J\)\ 4 r\,l,l’.A)\,/‘\,;x.)\ S

————
-

1 -
miR-140/142 g Vi
1340/383 ; £

WNK2 SOX6

PTEN

L /N 1

ERK1/2 p53 pB-catenin PI3K/AKT

i e PD-L1
'\ Nucleus ,‘
\\ I
1
R |
— N i ;
Cancer growth and invasion

Pri-miR-18a



20 20 19 20

Dong Peixin Xiong Ying Konno Yosuke Ihira Kei Xu Daozhi Kobayashi Noriko Yue Junming 9

Watari Hidemichi

Critical Roles of PIWIL1 in Human Tumors: Expression, Functions, Mechanisms, and Potential 2021

Clinical Implications

Frontiers in Cell and Developmental Biology 425 436
DOl

10.3389/fcell.2021.656993

Xu Daozhi Dong Peixin Xiong Ying Chen Rui Konno Yosuke Ihira Kei Yue Junming Watari 8

Hidemichi

PD-L1 Is a Tumor Suppressor in Aggressive Endometrial Cancer Cells and Its Expression Is 2020

Regulated by miR-216a and IncRNA MEG3

Frontiers in Cell and Developmental Biology

598205 598221

DOl
10.3389/fcell.2020.598205

Zhang Ruitao Zhao Guannan Shi Huirong Zhao Xinxin Wang Baojin Dong Peixin Watari 160

Hidemichi Pfeffer Lawrence M. Yue Junming

Zinc regulates primary ovarian tumor growth and metastasis through the epithelial to 2020

mesenchymal transition

Free Radical Biology and Medicine 775 783
DOl

10.1016/j - freeradbiomed.2020.09.010

Dong Peixin Xu Daozhi Xiong Ying Yue Junming lhira Kei Konno Yosuke Watari Hidemichi 12

The Expression, Functions and Mechanisms of Circular RNAs in Gynecological Cancers 2020

Cancers 1472 1472
DOl

10.3390/cancers12061472




Dong Peixin Xiong Ying Yue Junming Xu Daozhi lhira Kei Konno Yosuke Kobayashi Noriko
Todo Yukiharu Watari Hidemichi

38

Long noncoding RNA NEAT1 drives aggressive endometrial cancer progression via miR-361-regulated 2019

networks involving STAT3 and tumor microenvironment-related genes

Journal of Experimental & Clinical Cancer Research 295 310
DOl

10.1186/s13046-019-1306-9

Zhao Guannan Wang Qinghui Wu Zhongzhi Tian Xinchun Yan Huan Wang Baojin Dong Peixin 18

Watari Hidemichi Pfeffer Lawrence M. Guo Yugi Li Wei Yue Junming

Ovarian Primary and Metastatic Tumors Suppressed by Survivin Knockout or a Novel Survivin 2019

Inhibitor

Molecular Cancer Therapeutics 2233 2245
DOl

10.1158/1535-7163.MCT-19-0118

Asano Hiroshi Hatanaka Kanako C. Matsuoka Ryosuke Dong Peixin Mitamura Takashi Konno —

Yosuke Kato Tatsuya Kobayashi Noriko Ihira Kei Nozaki Ayako Oku Akira Matsuno Yoshihiro

Hatanaka Yutaka Watari Hidemichi

L1CAM Predicts Adverse Outcomes in Patients with Endometrial Cancer Undergoing Full 2019

Lymphadenectomy and Adjuvant Chemotherapy

Annals of Surgical Oncology —
DOl

10.1245/s10434-019-08103-2

Xu Daozhi Dong Peixin Xiong Ying Yue Junming Ihira Kei Konno Yosuke Kobayashi Noriko 11

Todo Yukiharu Watari Hidemichi

MicroRNA-361: A Multifaceted Player Regulating Tumor Aggressiveness and Tumor Microenvironment 2019

Formation

Cancers 1130 1130
DOl

10.3390/cancers11081130




Xu Daozhi Dong Peixin Xiong Ying Yue Junming Konno Yosuke Ihira Kei Kobayashi Noriko 9
Todo Yukiharu Watari Hidemichi

MicroRNA-361-Mediated Inhibition of HSP90 Expression and EMT in Cervical Cancer Is Counteracted 2020
by Oncogenic IncRNA NEAT1

Cells 632 632

DOl
10.3390/cel 159030632

Dong Peixin Xiong Ying Yue Junming J. B. Hanley Sharon Kobayashi Noriko Todo Yukiharu 11
Watari Hidemichi

Exploring IncRNA-Mediated Regulatory Networks in Endometrial Cancer Cells and the Tumor 2019
Microenvironment: Advances and Challenges

Cancers 234 234

DOI
10.3390/cancers11020234

Mitamura Takashi Dong Peixin lhira Kei Kudo Masataka Watari Hidemichi 49

Molecular-targeted therapies and precision medicine for endometrial cancer 2018

Japanese Journal of Clinical Oncology 108 120
DOI

10.1093/jjco/hyy159

Ji Liang Zhao Guannan Zhang Peng Huo Wenying Dong Peixin Watari Hidemichi Jia Limin 9
Pfeffer Lawrence M Yue Junming Zheng Jinhua

Knockout of MTF1 Inhibits the Epithelial to Mesenchymal Transition in Ovarian Cancer Cells 2018
Journal of Cancer 4578 4585
DOl

10.7150/jca. 28040




Dong Peixin Xiong Ying Yue Junming Hanley Sharon J. B. Watari Hidemichi 8

B7H3 As a Promoter of Metastasis and Promising Therapeutic Target 2018

Frontiers in Oncology 264 268
DOl

10.3389/fonc.2018.00264

Dong Peixin Xiong Ying Yue Junming Hanley Sharon J. B. Watari Hidemichi 8

Tumor-Intrinsic PD-L1 Signaling in Cancer Initiation, Development and Treatment: Beyond Immune 2018

Evasion

Frontiers in Oncology 386 395
DOl

10.3389/fonc.2018.00264

Dong Peixin Xiong Ying Yue Junming Hanley Sharon J. B. Kobayashi Noriko Todo Yukiharu 9

Watari Hidemichi

Long Non-coding RNA NEAT1: A Novel Target for Diagnosis and Therapy in Human Tumors 2018

Frontiers in Genetics 471 451
DOl

10.3389/fgene.2018.00471

Zhang Tao Zhao Guannan Yang Chuanhe Dong Peixin Watari Hidemichi Zeng Lin Pfeffer 15

Lawrence Yue Junming

Lentiviral vector mediated-ASAP1 expression promotes epithelial to mesenchymal transition in 2018

ovarian cancer cells

Oncology Letters 4432 4438

DOl
10.3892/01.2018.7834




Aoyama-Kikawa Satomi Fujita Hiromasa Hanley Sharon J.B. Kasamo Mitsunori Kikuchi Kokichi 109

Torigoe Toshihiko Matsuno Yoshihiro Tamakoshi Akiko Sasaki Takayuki Matsuura Motoki Kato

Yasuhito Dong Peixin Watari Hidemichi Saito Tsuyoshi Sengoku Kazuo Sakuragi Noriaki

Comparison of human papillomavirus genotyping and cytology triage, COMPACT Study: Design, 2018

methods and baseline results in 14 642 women

Cancer Science 2003 2012
DOl

10.1111/cas.13608

Dong Peixin Xiong Ying Yue Junming Hanley Sharon J.B. Watari Hidemichi 9

miR-34a, miR-424 and miR-513 inhibit MMSET expression to repress endometrial cancer cell 2018

invasion and sphere formation

Oncotarget

23253 23263

DOl
10.18632/oncotarget.25298

Dong Peixin Xiong Ying Yu Jiehai Chen Lin Tao Tang Yi Song Hanley Sharon J. B. Yue 37

Junming Watari Hidemichi Sakuragi Noriaki

Control of PD-L1 expression by miR-140/142/340/383 and oncogenic activation of the OCT4?miR-18a 2018

pathway in cervical cancer

Oncogene 5257 5268
DOl

10.1038/s41388-018-0347-4

Wang Baojin Li Xia Zhao Guannan Yan Huan Dong Peixin Watari Hidemichi Sims Michelle Li 37

Wei Pfeffer Lawrence M Guo Yugqi Yue Junming

miR-203 inhibits ovarian tumor metastasis by targeting BIRC5 and attenuating the TGF3 pathway 2018

Journal of Experimental & Clinical Cancer Research 235 240

DOl
10.1186/s13046-018-0906-0




10 2 6

Dong Peixin

LncRNA NEAT1-mediated miR-361 downregulation contributes to EMT and sphere formation of cervical cancer cells via increasing
HSP90 expression

IGCS 2020, Rome (ltaly)

2020

Dong Peixin

Long non-coding RNA NEAT1 drives aggressive endometrial cancer progression via sponging microRNA-361

72 , ( )

2020

PD-L1

28

2019

Dong Peixin

Control of PD-L1 expression by miR-140/142/340/383 in cervical cancer

The 2nd World Conference of Immuno-Oncology-2019

2019




2018

EZH2

27 , ( )

2018

Musashi-2, a novel oncoprotein promoting cervical cancer cell growth and invasion, is negatively regulated by p53-induced
miR-143 and miR-107 activation

IGCS 2018, Kyoto (Japan)

2018

Aoyama-Kikawa S, Fujita H, Hanley SJB, Kasamo M, Kikuchi K, Torigoe T, Matsuno Y, Tamakoshi A, Sasaki T, Matsuura M, Kato Y,
Dong P, Watari H, Saito T, Sengoku K, Sakuragi N

Evaluation of partial genotyping with HPV 16/18 for triage of HPV positive cytology negative Japanese women: Baseline
results of the COMPACT study

The 32nd International Papillomavirus Conference, Sydney (Australia)

2018




Aoyama-Kikawa S, Fujita H, Hanley SJB, Kasamo M, Kikuchi K, Torigoe T, Matsuno Y, Tamakoshi A, Sasaki T, Matsuura M, Kato Y,
Dong P, Watari H, Saito T, Sengoku K, Sakuragi N

Comparison of HPV genotyping and cytology triage, COMPACT-Study: Design, methods and baseline results in 14,642 women

The 32nd International Papillomavirus Conference, Sydney (Australia)

2018

Dong Peixin

miR-137 and miR-34a directly target snail and inhibit EMT, invasion and sphere-forming ability of ovarian cancer cells

The 12th World Congress of Regenerative Medicine & Stem Cell-2018, Xian (China)

2018

https://www.hokudai.ac.jp/







