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Exploring the characteristics of tumor-promoting glycometabolism enhanced by
GSK3beta toward application to cancer therapy.
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o __ We investigated the tumor promoting role of GSK3B by focusing on nutrient
acquisition mechanism in cancer cells, and clarified the effect of GSK33 on lactate production and

induction of autophagy in colon cancer. Analysis of the efficacy of combined treatment with GSK3p
inhibitor and autophagy inhibitor for cell growth and of its mechanism suggest that nutrient

acquisition mechanism may be as a promising therapeutic target for cancer treatment.

GSK3B



GSK3p

GSK3B
Warburg
TCA
GSK3p
GSK3B
pH
GSK3p
GSK3p
GSK 3B
GSK 3B
TCA PDH
Warburg GSK3p
GSK 3B
GSK 3B
GSK 3B
(1) GSK3p
CCD 841 CoN SwW480, HCT116, LoVo
GSK3p GSK3p
@)
Sw480
AR-A014418
GSK 3B
(3) GSK3p
Sw480 HCT116 GSK3p AR-A014418
GSK3p
(1) GSK3p
SwW480, HCT 116, LoVo CCD 841 CoN

GSK3p



(A)
GSK3 W :DMSO [ : 25uM AR-AO14418
B [T : 25uM 5B216763
*, P<0.05 vs DMSO

HEK?293 (B}

* SW480
lactate 0 10 100 [mM]

LC3B .

A

o
o

LC-3B-II
B

RNA HEK CCDB841 SW480 HCTI16 LovVo
CoN
GSKSB 1 KEFAMRICE)SGSK3pRABEE~DRELIBOF -7 7
Y—~ORE
(A) GSK3BMEH| (AR-A014418, SB-216763) OIEREEILMAR (HEK293)
GSKBB LIERKE R (CCD 841 CoN) HLUKXBHAMEL (SW480, HCT118,
LoVo) B 3 EMBIcHTEHE. BABRYAMBOINELRI- LS
LC-3B-I1 LCIBAMER I i T 2 B8,

LMAP-1 A - -
HEK293 SW280 HCTH16 Lovo HEK2S3 SWHS0 HCT116 Lovo
GSK3p DAR D AR D AR D AR C SOF C SOF C SOF ¢

LC3B- S s o[ fEARARN

B Lowe T T e oo [BP S T B
| E————
RT-PCR e e b ——

Relative lactate secretion

gk?:\n:gm 4418 g@:“?s“l’(‘ﬂ?::l’l:re mutant
E2 GSK3BIZ kB4 — F 7 7 F—HEHTFOHIH
LDHA (A) GSK3RMAEH (AR-A014418) %A L - FEiER14HIE (HEK293)
EXERAAMEE (SW4B0, HCT116, LoVo) (CH3 34—+ 7 7 ¥ —FRE
Atg12 BFORBRELERIF L7, (B) EEMEERGSKIP (GSKIB -SIFER
) EEMEAITHAL, LCIBIEROTLELEBL .,
TCGA
GSK3p LDHA
2
LC3 Beclinl GSK3p
GSK3p p62 SQSTM1 GSK3p
(3) GSK3p
30
Sw480 HCT116
GSK3p =5y - "
[ antagonistic antagonistic
B3
23
a é 10 R °
synergistic syhergistic
0 1 20 1w m %00 10 2 30 4
GSK3p #F— 77— [AZH Hea (uM)
Atgl2 RNA B 3 GSK3BBREAI &+ — | 7 7 ¥/ — B EH OMEEIBINEICH T 5
AR

BEFIREICSUMREFEEZENHL, 4 VO 5 LERICE-
THERTEETEIMG (o33 2 A GERAZ R & 5740 L 7=,

GSK3p



5 5 0 5

Takahiro Domoto, Masahiro Uehara, Dilireba Bolidong, Toshinari Minamoto 9

Glycogen synthase kinase 33 in cancer biology and treatment. 2020

Cells 1388
DOl

10.3390/cel 19061388

Dilireba Bolidong, Takahiro Domoto, Masahiro Uehara, Hemragul Sabit, Tomoyuki Okumura, Yoshio 10

Endo, Mitsutoshi Nakada, Itasu Ninomiya, Tomoharu Miyashita, Richard W Wong, Toshinari Minamoto

Potential therapeutic effect of targeting glycogen synthase kinase 33 in esophageal squamous 2020

cell carcinoma

Scientific Reports 11807
DOl

10.1038/s41598-020-68713-9

Masahiro Uehara, Takahiro Domoto, Satoshi Takenaka, Dilireba Bolidong, Osamu Takeuchi, Tomoharu 11

Miyashita, Toshinari Minamoto

Glycogen synthase kinase-3p3 participates in acquired resistance to gemcitabine in pancreatic 2020

cancer

Cancer Science 4405-4416
DOl

10.1111/cas. 14668

Kitabayashi Tomohiro Dong Yu Furuta Takuya Sabit Hemragul Jiapaer Shabierjiang Zhang 9

Jiakang Zhang Guangtao Hayashi Yasuhiko Kobayashi Masahiko Domoto Takahiro Minamoto

Toshinari Hirao Atsushi Nakada Mitsutoshi

Identification of GSK3B inhibitor kenpaullone as a temozolomide enhancer against glioblastoma 2019

Scientific Reports 10049

DOl
10.1038/s41598-019-46454-8




Abe Kensaku Yamamoto Norio Domoto Takahiro Bolidong Dilireba Hayashi Katsuhiro Takeuchi 111
Akihiko Miwa Shinji Ilgarashi Kentaro Inatani Hiroyuki Aoki Yu Higuchi Takashi Taniguchi
Yuta Yonezawa Hirotaka Araki Yoshihiro Aiba Hisaki Minamoto Toshinari Tsuchiya Hiroyuki

Glycogen synthase kinase 33 as a potential therapeutic target in synovial sarcoma and 2019

fibrosarcoma

Cancer Science 429 440
DOl

10.1111/cas.14271

12 0 3

s , Bolidong Dilireba, , , s s

Role of GSK3(3 in malignant progression of pancreatic cancer associated with gemcitabine resistance.

29

2020

Takahiro Domoto, Tomoharu Miyashita, Satoshi Takenaka, Masahiro Uehara, Dilireba Bolidong, Tetsuo Ohta, Toshinari Minamoto

GSK3B interconnects cancer stemness and invasive capacity in pancreatic cancer with acquired resistance to gemcitabine

79

2020

Masahiro Uehara, Takahiro Domoto, Satoshi Takenaka, Diliraba Bolidong, Takeo Shimasaki, Tomoharu Miyashita, Tetsuo Ohta,
Toshinari Minamoto

Glycogen synthase kinase (GSK)-33 as a new target to overcome acquired resistance to gemcitabine in pancreatic cancer

79

2020




Potential therapeutic effect of targeting glycogen synthase kinase 33 in esophageal squamous cell carcinoma

Dilireba Bolidong, Takahiro Domoto, Masahiro Uehara, Tomoyuki Okumura, Yoshio Endo, Mitsutoshi Nakada, Itasu Ninomiya,
Tomoharu Miyashita, Richard W. Wong, Toshinari Minamoto

31

2020

GSK3p

31

2020

Takahiro Domoto, Satoshi Takenaka, Masahiro Uehara, Dilireba Bolidong, Tatsuhiko Furukawa, Tomoharu Miyashita, Toshinari
Minamoto

Glycogen synthase kinase (GSK)3B renders pancreatic cancer acquiring resistance to gemcitabine via STAT3 activation

80

2021

Takahiro Domoto, Masahiro Uehara, Satoshi Takenaka, Dilireba Bolidong, Tatsuhiko Furukawa, Osamu Takeuchi, Tomoharu
Miyashita, Toshinari Minamoto

GSK3B interconnects the malignant properties in therapy-resistant pancreatic cancer

The 10th International Conference of the International Society of Gastroenterological Carcinogenesis (1SGC)

2021




Masahiro Uehara, Takahiro Domoto, Satoshi Takenaka, Dilireba Bolidong, Osamu Takeuchi, Tomoharu Miyashita, Toshinari
Minamoto

Glycogen synthase kinase (GSK) 33 participates in acquired resistance to gemcitabine in pancreatic cancer

The 10th International Conference of the International Society of Gastroenterological Carcinogenesis (1SGC)

2021

Dilireba Bolidong, Takahiro Domoto, Masahiro Uehara, Hemragul Sabit, Tomoyuki Okumura, Yoshio Endo, Mitutoshi Nakada,
Tomoharu Miyashita, Richard W. Wong, Toshinari Minamoto

Potential therapeutic effect of targeting glycogen syntase kinase (GSK)3(B 1in esophageal squamous cell carcinoma (ESCC)

The 10th International Conference of the International Society of Gastroenterological Carcinogenesis (1SGC)

2021

Glycogen synthase kinase (GSK)3B links tumor stemness, invasion and acquisition of drug resistance in pancreatic cancer

78

2019

GSK3B enhances stemness and invasion of pancreatic cancer in acquiring resistance to gemcitabine.

28

2019




GSK3p

28

2019

http://ganken.cri.kanazawa-u.ac.jp/shuyoseigyo/index.html

(Minamoto Toshinari)

(50239323)

(13301)




