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Department of Pharmacology

Research

Main Research Subjects

m1. Pathophysiological mechanisms of
neurodegeneration

m2. Neuronal signaling via axonal transport

Professor B3. Development of RyR-specific modulators

Chief Takashi Sakurai

Members Research Highlights
ERe Takashi Sakurai 1. Most neurodegenerative diseases, including Alzheimer's disease, (/
progress slowly and appear to have long, relatively asymptomatic \
Senior prodromal phases. To analyze the early pathological events in disease j\
Associate progression, we established an ex vivo model, using organotypic slice | _ :
. . . . . . . . Air-liquid interface culture A cultured hippocampal ~ CA1 pyramidal neurons
Professor cultures of the brain, which can maintain in vivo tissue architecture and o ppocampalsoes o lce sanedwinani vl ransduced wih
neuronal circuits for months.
_ Takashi Murayama 2. Neurons have long axons that commonly extend for more than several | oo j."_i” ﬁmmggﬂﬁ:;gﬁ;emt ]
Associate | v hai Okubo centimeters. Long-distance communication between axons and their 8 ot e samatdensits comparments
Professor Yuji Kamikubo cell bodies is, therefore, one of the fundamental features for regulating B R
the formation and maintenance of neuronal circuits. Using % -
Naoya Yamashita compartmentalized cultures, we investigated how axonal transport =" g’:
Lecturer Nagomi Kurebayashi regulates axon-cell body communication in health and disease. - ﬁ’:}f
3. Ryanodine receptor (RyR) is a Ca2* release channel in the sarcoplasmic | ..ue
Assistant Tal_<u Kashiyama reticulum in skeletal and ca_rdiac musc_les, and is implicated in various I—SR ’
Professor Chigure Suzukl_ _ muscle and arrhythmogenic heart diseases. We are searching for 7 RYR modulator 4
ro Hakushun Sakairi compounds that specifically modulate RyR function (activators and | Ca?* ||~ p
inhibitors), as potential therapeutic candidates for these diseases. 1 O
-
20205'59)3 1H$E'T:E e Muscle/heart diseases
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Eshima H, Tamura Y, Kakehi S, Nakamura K, Kurebayashi N, Murayama T, Kakigi R, Sakurai T, Kawamori R, Watada H. Dysfunction of muscle
RYRE 1 contraction with impaired intracellular Cat handling in skeletal muscle and the effect of exercise training in male db/db mice. J Appl Physiol, 2019;
126(1): 170-182.
Numata-Uematsu Y, Wakatsuki S, Nagano S, Shibata M, Sakai K, Ichinohe N, Mikoshiba K, Ohshima T, Yamashita N, Goshima Y, Araki T. Inhibition
RYRE 2 of collapsin response mediator protein-2 phosphorylation ameliorates motor phenotype of ALS model mice expressing SOD1G93A. Neurosci Res,
2019; 139: 63-68.
Saeki T, Kimura T, Hashidume K, Murayama T, Yamamura H, Ohya S, Suzuki Y, Nakayama S, Imaizumi Y. Conversion of Ca?* oscillation into
RXRE 3 propagative electrical signals by Ca**-activated ion channels and connexin as a reconstituted Ca®* clock model for the pacemaker activity. Biochem
Biophys Res Commun, 2019; 510(2): 242-247.
RYEE 4 Suzuki C, Tanida I, Ohmuraya M, Oliva Trejo JA, Kakuta S, Sunabori T, Uchiyama Y. Lack of Cathepsin D in the Renal Proximal Tubular Cells
Resulted in Increased Sensitivity against Renal Ischemia/Reperfusion Injury. Int J Mol Sci, 2019; 20(7) e1711.
R EE 5 Sou YS, Kakuta S, Kamikubo Y, Niisato K, Sakurai T, Parajuli LK, Tanida I, Saito H, Suzuki N, Sakimura K, Maeda Y, Kinoshita T, Uchiyama Y, Koike
M. Cerebellar neurodegeneration and neuronal circuit remodeling in Golgi pH regulator-deficient mice. eNeuro, 2019; 6(3) e0427-18.2019.
RYEE 6 Uzu M, Nonaka M, Miyano K, Sato H, Kurebayashi N, Yanagihara K, Sakurai T, Hisaka A, Uezono Y. A novel strategy for treatment of cancer
cachexia targeting xanthine oxidase in the brain. J Pharmacol Sci, 2019; 140(1): 109-112.
Narita K, Suzuki N, Himi N, Murayama T, Nakagawa T, Okabe N, Nakamura-Maruyama E, Hayashi N, Sakamoto I, Miyamoto O, Kuba K. Effects of
RNRE 7 intravesicular loading of a Ca** chelator and depolymerization of actin fibers on neurotransmitter release in frog motor nerve terminals. Eur J
Neurosci, 2019; 50(1): 1700-1711.
Mori S, Iinuma H, Manaka N, Ishigami-Yuasa M, Murayama T, Nishijima Y, Sakurai A, Arai R, Kurebayashi N, Sakurai T, Kagechika H. Structural
34 8 development of a type-1 ryanodine receptor (RyR1) Ca’*-release channel inhibitor guided by endoplasmic reticulum ca** assay. Eur J Med Chem,
2019; 179: 837-848.
R EE 9 Murayama T, Kurebayashi N. Assays for Modulators of Ryanodine Receptor (RyR)/Ca2+ Release Channel Activity for Drug Discovery for Skeletal
Muscle and Heart Diseases. Curr Protoc Pharmacol, 2019;87(1):e71.
REE 10 Suzuki C, Tanida I, Oliva Trejo JA, Kakuta S, Uchiyama Y. Autophagy Deficiency in Renal Proximal Tubular Cells Leads to an Increase in Cellular

Injury and Apoptosis under Normal Fed Conditions. Int J Mol Sci, 2019; 21(1) e155.




Fukunaga I, Fujimoto A, Hatakeyama K, Kurebayashi N, Ikeda K, Kamiya K. Generation of Functional CX26-Gap-Junction-Plaque-Forming Cells with

R 11
RXRE Spontaneous Ca** Transients via a Gap Junction Characteristic of Developing Cochlea. Curr Protoc Stem Cell Biol, 2019; 51(1): e100.
x5 &S PEER MG WIS, BHE ;B (B) (R-IBS EFRIEE
-3¢ ) 1 Yamashita N. Retrograde signaling via axonal transport through signaling endosomes. J Pharmacol Sci, 2019; 141(2): 91-96.
x5 &S SEEL BEG, BREE, HIRE, A-SBSE EFRIEE
- Kamikubo Y, Sakurai T. Co-immunoprecipitation Analysis of GPCR Complexes in the Central Nervous System. Co-Immunoprecipitation Methods for
RNEE 1 - )
Brain Tissue, Springer, 2019: 49-64.
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EEEaRE 1 Kurebayashi N, Murayama T, Tamura M, Mori S, Yuasa-Ishigami M, Kagechika H, Suzuki J, Kanemaru K, Iino M, Morimoto S, Sakurai T. Effects of
= novel RyR2 inhibitors on cardiac myocytes from diseased hearts. 63rd Biophysical Society Annual Meeting, Baltimore, USA, Mar 3, 2019
Murayama T, Kurebayashi N, Yuasa-Ishigami M, Mori S, Ogawa H, Suzuki J, Kanemaru K, Iino M, Kagechika H, Sakurai T. Efficient high-throughput
EFFaRR 2 screening for type 1 ryanodine receptor inhibitors using ER Ca’* measurements. 63rd Biophysical Society Annual Meeting, Baltimore, USA, Mar 4,
2019
EEsasE 3 Matsukawa H, Murayama T, Kobayashi T, Kurebayashi N, Ishigami-Yuasa M, Mori S, Kagechika H, Sakurai T. Identification of novel RyR1 inhibitors
= by high-throughput screening using ER Ca’* measurement. 63rd Biophysical Society Annual Meeting, Baltimore, USA, Mar 6, 2019
Nishijima Y, Murayama T, Mori S, Iinuma H, Manaka N, Kurebayashi N, Ishigami-Yuasa M, Kagechika H, Sakurai T. Structure development of
EEFFSRER 4 oxolinic acid, a novel inhibitor of type 1 ryanodine receptor (RyR1) Ca* release channel. 63rd Biophysical Society Annual Meeting, Baltimore, USA,
Mar 6, 2019
A Kurebayashi N. Mechanism and therapeutic strategies for arrhythmogenic diseases caused by RyR2 mutations. 9th FAOPS Congress, Kobe, Japan,
EFEFRRFER | 5
Mar 29, 2019
A Murayama T. Identification of novel inhibitors of Ca2+-induced Ca2* release for RyR1-related muscle diseases. 9th FAOPS Congress, Kobe, Japan,
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Mar 29, 2019
EEsasE 2 Tamura M, Kurebayashi N, Murayama T, Mori S, Yuasa M.I, Kagechika H, Suzuki J, Kanemaru K, Iino M, Sakurai T. Screening for novel RyR2
= inhibitor by ER ca’* monitoring. 9th FAOPS Congress, Kobe, Japan, Mar 30, 2019
EEsaRE 8 Ito M, Kurebayashi N, Murayama T, Tamura M, Ishigami-Yuasa M, Mori S, Kagechika H, Suzuki J, Kanemaru K, Iino M, Sakurai T. High throughput
= screening of new RyR2 inhibitors having anti-arrhythmic effect. 9th FAOPS Congress, Kobe, Japan, Mar 30, 2019
EEsasE 9 Matsukawa H, Murayama T, Kobayashi T, Kurebayashi N, Ishigami-Yuasa M, Mori S, Kagechika H, Sakurai T. Novel RyR1 inhibitors identified by
= high-throughput screening using ER Ca’* measurement. 9th FAOPS Congress, Kobe, Japan, Mar 30, 2019
A Nishijima Y, Murayama T, Mori S, Iinuma H, Manaka N, Kurebayashi N, Ishigami-Yuasa M, Kagechika H, Sakurai T. Structure development of
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oxolinic acid, a novel inhibitor of type 1 ryanodine receptor. 9th FAOPS Congress, Kobe, Japan, Mar 30, 2019
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FOSZHAER 3 LERT, IRAREE, HiRER. 9FN585HREIEY GABABZEARDIELAAEIE. Clinical Neuroscience, 2019; 37(5): 504-505.
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RIRIEEIR - 1 Kurebayashi N. Ryanodine receptor type 2 as a potential target for novel anti-arrhythmic drugs. The 71th Annual Meeting of the Korean
Ban Physiological Society, Daegu, Korea, Nov 1, 2019
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