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the pH reguration system is new target of cancer stem cells
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Tumor cells predominantly produce energy with high-rate glycolysis followed
by lactate formation in their cytoplasm due to their fast proliferation under hypoxic conditions
differently from most normal cells producing energy with relatively low-rate glycolysis followed by
oxidation of pyruvate in mitochondria. This high-rate glycolysis with lactate formation of tumor
cells provides a large amount of H+ leading to acidic microenvironments. Even in environments that
tumor cells produce a large amount of H+ due to high-rate glycolysis, the cytosolic pH (pHc) of
tumor cells is maintained at a level identical to or even slightly higher than that of normal cells.

To maintain pH at a normal level, tumor cells should have higher expression and/or activity of H+
transporting systems than normal cells. The aim of this project is to clarify the differences of pH
regulation system in cancer cells and cancer stem cells reading to discovery of new target molecules

to treat cancer.
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(D Raman micro-spectroscopy as a viable

tool to monitor and estimate the ionic
transport in epithelial cells. Puppulin L,
Pezzotti G, Sun H, Hosogi S, Nakahari
T, Inui T, Kumamoto Y, Tanaka H,
Marunaka Y. Sci Rep. 2017 Jun
13;7(1):3395.

@ A low [Ca®"]i-induced enhancement of
cAMP-activated ciliary beating by
PDE1A inhibition in mouse airway cilia.
Kogiso H, Hosogi S, Ikeuchi Y, Tanaka
S, Shimamoto C, Matsumura H,
Nakano T, Sano KI, Inui T, Marunaka Y,
Nakahari T. Pflugers Arch. 2017 May 5.

(in press)



@ Quercetin is a useful medicinal
compound showing various actions
including control of blood pressure,
neurite elongation and epithelial ion
transport. Marunaka Y, Niisato N,
Miyazaki H, Nakajima K, Taruno A,
Sun H, Marunaka R, Okui M,
Yamamoto T, Kanamura N, Kogiso H,
Ikeuchi Y, Kashio M, Hosogi S,
Nakahari T. Curr Med Chem. 2016 Sep
18.

@ Inhibition of Regulatory Volume
Decrease Enhances the Cytocidal
Hepatocellular Carcinoma. Kudou M,
Shiozaki A, Kosuga T, Ichikawa D,
Konishi H, Morimura R, Komatsu S,
Ikoma H, Fujiwara H, Okamoto K,
Hosogi S, Nakahari T, Marunaka Y,
Otsuji E. J Cancer. 2016 Jul
8;7(11):1524-33.

(® PPARo activation of NOSI1 via
PI3K/Akt in guinea pig antral mucous
cells: NO-enhancement in
enhancement of Ca*"-regulated
exocytosis. Tanaka S, Hosogi S,
Sawabe Y, Shimamoto C, Matsumura H,
Inui T, Marunaka Y, Nakahari T
Biomed Res 37:167-178, 2016

® Carbonic anhydrase IX inhibition is an
effective strategy for osteosarcoma
treatment. Perut F, Carta F, Bonuccelli
G, Grisendi G, Di Pompo G, Avnet S,
Sbrana FV, Hosogi S, Dominici M,
Kusuzaki K, Supuran CT, Baldini N.
Expert Opin Ther
2015;19(12):1593-605.
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Knockdown  of  ezrin  causes
intrahepatic ~ cholestasis by  the
dysregulation of bile fluidity in the bile
duct epithelium. Hatano R, Akiyama K,
Tamura A, Hesogi S, Marunaka Y,
Caplan MJ, Ueno Y, Tsukita S, Asano S.
Hepatology 61:1660-71, 2015

© Effect of pH and monovalent cations on
the Raman spectrum of water: Basics
revisited and application to measure
concentration gradients at water/solid
interface in Si3N4 biomaterial. Pezzotti
G, Puppulin L, La Rosa A, Boftelli M,
Zhu W, McEntire BJ, Hosogi S,
Nakahari T, Marunaka Y. Chemical
Physics 463:120-136, 2015

Low pH of interstitial fluid around
hippocampus of the brain in diabetic
OLETF rats. Marunaka Y. Yoshimoto K.
Aoi W. Hosogi S. Tkegaya H. Mol.
Cellular Therapies 2:6, 2014

@ V-ATPase as an effective therapeutic
target for sarcomas. Perut F, Avnet S,
Fotia C, Baglio SR, Salerno M, Hosogi
S, Kusuzaki K, Baldini N. Exp Cell Res
320(1);21-32,2014
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@ Epithelial ion secretion of human nasal
ciliary epithelium Hosogi S, Murakami
K, Kuremoto T, Yasuda M, Nakahari
T, Hirano S, Marunaka Y The
94™ Annual Meeting of the
Physiological Society of
Japan. 2017.3.28-30; ACT city
Hamamatsu. Shizuoka Hamamatsu.

(@ Raman spectroscopy as a viable tool to
monitor the effect of aldosterone on
A6 renal epithelial cell Puppulin L,

Pezzotti G, Sun H, Hosogi S, Nakahari



T, Kumamoto Y, Tanaka H, Marunaka
Y The 94" Annual Meeting of the
Physiological Society of Japan.
2017.3.28-30; ACT city Hamamatsu.

Shizuoka Hamamatsu

@ Ca*'-regulation of cAMP-activated

ciliary beating mediated via PDE1 in
mouse bronchiolar cilia

Kogiso H, Ikeuchi Y, Hosogi S,
Tanaka S, Shimamoto C, Nakahari T,
Marunaka Y The 94" Annual Meeting
of the Physiological Society of Japan.
2017.3.28-30; ACT city Hamamatsu.

Shizuoka Hamamatsu

@ Carbocistein-activated bronchiolar

ciliary beating via CI'- and pHi-
pathway in mice lkeuchi Y, Kogiso H,
Tanaka S, Hosogi S, Nakahari T,
Marunaka Y The 94" Annual Meeting
of the Physiological Society of Japan.
2017.3.28-30; ACT city Hamamatsu.

Shizuoka Hamamatsu

® Production of arachidonic acid, a

ligand for PPARGa, activated by ACh in
antral mucous cells Tanaka S, Hosogi_
S, Shimamoto C, Matsumura H,
Nakahari T, Marunaka Y

The 94™ Annual Meeting of the
Physiological Society of Japan.
2017.3.28-30; ACT city Hamamatsu.

Shizuoka Hamamatsu

® Activation of ciliary beating by

carbocistein via modulation of [Cl]i
and pHi in bronchiolar ciliary cells in
mice. Ikeuch Y, Kogiso H, Tanaka S,
Hosogi S, Nakahari T, Marunaka Y.
International Symposium on lon
Channels, Transporters and Signal
Transduction. 2016.5.21;Kyoto hotel.
Kyoto

@ Ciliary beat frequency modulated by
PDEIA activity in Procaterol
stimulated mouse bronchiole. Kogiso
H, Hosogi S, Ikeuchi Y, Tanaka S,
Shimamoto C, Nakahari T, Marunaka
Y. International Symposium on Ion
Channels, Transporters and Signal
Transduction. 2016.5.21; Kyoto hotel
Kyoto

Ambroxol-stimulated increase in CBA
and CBF via pHi increase and [Cl]
decrease in airway ciliary cells of
mice.

Hosogi S, Kogiso H, Ikeuchi Y,
Nakahari T, Marunaka Y.
International Symposium on Ion
Channels, Transporters and Signal
Transduction. 2016.5.21; Kyoto hotel
Kyoto

© PPARa-stimulated NOS1
phosphorylation mediated via
PI3K/Akt in antral mucous cells:
enhancement of Ca* -regulated
exocytosis
Tanaka S, Hosogi S, Shimamoto C,
Matsumura H, Nakahari T, Marunaka
Y.

International Symposium on lon
Channels, Transporters and Signal
Transduction. 2016.5.21; Kyoto hotel
Kyoto

New method based on Raman
spectroscopy to detect in-situ
concentration of HCO5, Na" and
K" from physiologically relevant
solutions.

Puppulin L , Pezzotti G, Hosogi S,
Nakahari T, Marunaka Y.
International Symposium on lon

Channels, Transporters and Signal



Transduction. 2016.5.21; Kyoto hotel
Kyoto

@ Effect of IL-13 on the ciliary beating
of nasal epithelium of mice.
Kuremoto T, Murakami K, Hosogi S,
Yasuda M, Nakahari T, Marunaka Y.
International Symposium on lon
Channels, Transporters and Signal
Transduction. 2016.5.21; Kyoto hotel
Kyoto

@ Activation of ciliary beating by Seihai-
to in distal airway epithelial cells of
mice. Sumiya S, Hosogi S, Ikeuchi
Y, Kogiso H, Nakahari T, Marunaka
Y. International Symposium on lon
Channels, Transporters and Signal
Transduction. 2016.5.21; Kyoto hotel
Kyoto
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