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Cancer stem cell characteristics in mTOR inhibitor-resistant kidney cancer cells
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Aldehyde dehydrogenase (ALDH) activity increased in a time-dependent manner,
showing resistance to EVE but not 786-0 PAR. Cancer stem cell characteristics were confirmed by
tumor sphere-formation assay (45.8 versus 6.3, p < 0.001) and colony formation assay, which showed
tolerance to irradiation (RTx) (area % of colony at 4-Gy RTx: 3.02% versus 0.55%, p = 0.01), and
supported by an increase in G0/Gl phase (53.4% versus 42.0% p = 0.04) via bromodeoxyuridine assay.
ALDH activity by flow cytometry showed marked increasing ALDH-positive sub-populations (28.1% versus
0.3%, p < 0.001), and inhibition of ALDH activity by disulfiram (ALDH-specific inhibitor) showed a
significant decrease in cell viability .

mTOR Aldehyde dehydrogenase



mTOR
(RCC)
mTOR RCC
2010
(Harrison MR et al. J Oncol Prac 2014)
RCC mTOR

mTOR

mTOR (MTORC)2
P13K/AKT feed-back activation (Battelli C. et al.
Therapy. 2011) mTOR (everolimus,
temsirolimus) mTORC1 mTORC2

mTORC1/mTORC2 dual inhibitor in vitro

(zhang H, et al. PLoS One 2013) phase 11 mTOR
(Powles T, et al. Eur Urol 2016 ) mTOR

(Nguyen LV. Nat Rev Cancer
2012)

mTOR
mTOR

mTOR



mTOR

in vitro in vivo

3 ( )
I.in vitro mTOR RCC
(1)mTOR RCC

RCC mTOR

mTOR (100nM)
mTOR RCC

(ALDH) ( 9

)
Wnt/p catenin
HedgeHog Notch TGF-B
mRNA

gRT-PCR
MRNA
®3)

(Wnt:I1CG-001 Hedgehog:BMS-833923
Notch:MK-0752 ) MTS
4)
2 3) mTOR RCC re-
purposing drug
Hedgehog
Itraconazole autophagy Chloroquine
Disulfiram
ALDH 786-0 PAR 786-0 EST
EVE (1C50: 9.9uM vs. 5.6nM)

tumor sphere (45.8 vs 6.3, p < 0.001)
786-0 EST (area % of colony at 4Gy RTx:
3.02% vs 0.55%, p = 0.01) 786-0 EST  G0/G1

(53.4% vs 42.0%, p =0.04) ALDH
(28.1% vs 0.3%, p < 0.001) ALDH



disulfiram

mTORi RCC
ALDH mTOR1



6 6 0 5

Numakura Kazuyuki Kobayashi Mizuki Hatakeyama Shingo Naito Sei Horikawa Yohei Tanaka
Toshikazu Kamada Sachiko Muto Yumina Yamamoto Ryohei Koizumi Atsushi Nara Taketoshi Kanda
Sohei Saito Mitsuru Narita Shintaro Inoue Takamitsu Shimoda Naotake Tsuchiya Norihiko
Ohyama Chikara Habuchi Tomonori

Efficacy and safety of nivolumab for renal cell carcinoma in patients over 75?years old from 2020

multiple Japanese institutes

International Journal of Clinical Oncology -
DOl

10.1007/s10147-020-01693-y

Numakura K, Muto Y, Saito M, Narita S, Inoue T, Habuchi T. 30

Robot-assisted laparoscopic pyeloplasty for ureteropelvic junction obstruction with duplex 2020

system.

Urol Case Rep 101138
DOl

10.1016/j .eucr.2020.101138.

Numakura K, Nara T, Kanda S, Saito M, Narita S, Inoue T, Habuchi T. 10

Overweight Patients Less Improved Kidney Function After Laparoscopic Surgery for Adrenocortical 2019

Adenoma With Excess Cortisol Secretion.

Front Endocrinol (Lausanne). 572
DOl

10.3389/fendo.2019.00572.

Numakura K, Horikawa Y, Kamada S, Koizumi A, Nara T, Chiba S, Kanda S, Saito M, Narita S, Inoue 1

T, Shimoda N, Habuchi T.

Efficacy of anti-PD-1 antibody nivolumab in Japanese patients with metastatic renal cell 2019

carcinoma: A retrospective multicenter analysis.

Mol Clin Oncol. 320-324

DOl
10.3892/mco.2019.1887.




Numakura Kazuyuki Fujiyama Nobuhiro Takahashi Makoto Igarashi Ryoma Tsuruta Hiroshi Maeno 9
Atsushi Huang Mingguo Saito Mitsuru Narita Shintaro Inoue Takamitsu Satoh Shigeru
Tsuchiya Norihiko Niioka Takenori Miura Masatomo Habuchi Tomonori

Clinical implications of pharmacokinetics of sunitinib malate and N-desethyl-sunitinib plasma 2018
concentrations for treatment outcome in metastatic renal cell carcinoma patients

Oncotarget 25277-25284

DOl
10.18632/oncotarget.25423

Kazuyuki Numakura, Nobuhiro Fujiyama, Makoto Takahashi, Ryoma lgarashi, Hiroshi Tsuruta, -
Atsushi Maeno, Mingguo Huang, Mitsuru Saito, Shintaro Narita, Takamitsu Inoue, Shigeru Satoh,
Norihiko Tsuchiya, Takenori Niioka, Masatomo Miura and Tomonori Habuchi

Clinical implications of pharmacokinetics of sunitinib malate and N-desethyl-sunitinib plasma 2018
concentrations for treatment outcome in metastatic renal cell carcinoma patients

Oncotarget -

DOl

Numakura ,K

Panel discussion on renal cell cancer: How do you treat this patient?

The 34th Annual European Association of Urology Congress, March, Barcelona, Spain

2019

Numakura, K., Fujiyama, N., Takahashi, M., lgarashi, R., Nara, T., Chiba, S., Kanda, S., Saito, M., Narita, S., Inoue, T.,
Habuchi, T

Clinical implications of pharmacokinetics of sunitinib malate and N-desethyl-sunitinib plasma concentrations for treatment
outcome in metastatic renal cell carcinoma patients

The 34th Annual European Association of Urology Congress, March, Barcelona, Spain

2019




Numakura, K., lgarashi, R., Takahashi, M., Nara, T., Chiba, S., Kanda, S., Saito, M., Narita, S., Inoue, T., Habuchi, T.

Influence of genetic polymorphisms of vascular endothelial related genes on clinical outcome of axitinib in patients with
metastatic renal cell carcinoma

The 34th Annual European Association of Urology Congress, March, Barcelona, Spain

2019

Numakura, K., Fujiyama, N., Takahashi, M., Tsuruta, H., Maeno, A., Saito, M., Inoue, T., Narita, S., Huang, M., Satoh, S.,
Niioka, T., Miura, M., Habuchi, T.

CLINICAL IMPLICATIONS OF SUNITINIB AND N-DESETHYL-SUNITINIB PLASMA CONCENTRATIONS FOR TREATMENT OUTCOME IN METASTATIC RENAL
CELL CARCINOMA PATIENTS.

34th Annual EAU Congress in Barcelona, 15 - 20 March 2019.

2019

Numakura, K., Novac, J., Pignon, J. C., Choueiri, T., Sabina, S.

Cancer stem cell feature can induce resistance to mTOR inhibitors via the Notch pathway in renal cell carcinomas.

The 113th Annual Meeting of the American Urological Association, May, San Francisco, CA, USA

2018







