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In our analyzing TRIC and MG23 proteins in intracellular Ca2+ stores, we
detected several new findings including major issues as described below. 1) TRIC-A-mediated
activation of ryanodine receptors is essential for normal cardiac functions, and this activation is
likely caused by direct protein-protein interaction between them. 2) In contrast to TRIC-A, TRIC-B
frequently shows cooperative gating, and the unique may contribute to the support of IP3
receptor-mediated Ca2+ release. 3) We found spontaneous Ca2+ entry mediated by TRP family channel
members in growth plate chondrocytes and peritoneal macrophages.

Caz+ Caz2+



TRIC

Caz2+ Caz+
Caz2+
Caz+ 1P3
Caz+
Caz2+ Caz2+
Caz2+
Caz2+
Ca2+ MG29
MG53 Caz+
TRIC
MG23
MG23
(DTRIC
TRIC TRIC-A
cDNA
TRIC-A
Caz+
TRIC-B
Ca2+ TRIC-B
TRIC-B
(2) 23(MG23)
MG23
MG23 Ca2+
MG23
Ca2+
cDNA
(DTRIC
TRIC-B
TRIC-A
8 5
TRIC-A Ca2+
Ca2+
TRIC-A C
TRIC-B
4 TRPM7 Ca2+
1
) 23(MG23)
MG23
MG23

TRP



Ca2+ 9

< >
1. Qian, N., Ichimura, A., Takei, D., Sakaguchi, R., Kitani, A., Nagaoka, R., Tomizawa, M., Miyazaki, Y., Miyachi,

T., Numata, T., Kakizawa, S., Nishi, M., Mori, Y. & Takeshima, H. TRPM7 channels mediate spontaneous Ca?*
fluctuations in growth plate chondrocytes that promote bone development. Sci. Sgnal. 12, eaaw4847, 2019. doi:
10.1126/scisignal .aaw4847.

2. O’Brien, F., Eberhardt, D., Witschas, K., EI-Ajouz, S,, lida, T., Nishi, M., Takeshima, H., Sitsapesan, R. & Venturi,
E. Cooperative gating between TRIC-B channels; an ER/SR mechanism to enhance counterion currents. J. Physiol.
597, 2691-2705, 2019. doi: 10.1113/IP277241.

3. Eckhardt, J., Bachmann, C., Sekulic-Jablanovic, M., Enzmann, V., Park, K-H., Ma, J., Tekeshima, H., Zorzato, F.
and Treves, S. Extraocular muscle function is impaired in ryr3’ mice. J. Gen. Physiol. 151, 929-943, 2019. doi:
10.1085/jgp.201912333.

4, Sato, C., Yamazaki, D., Sato, M., Takeshima, H., Mentily, N., Hatano, Y., Tsukuba, T. and Sakai, E. Cacium
phosphate mineralization in bone tissues directly observed in aqueous liquid by atmospheric SEM (ASEM) without
staining: microfluidics crystallization chamber and immuno-EM. Sci. Rep. 9, 7352, 2019. doi: 10.1038/s41598-019-
43608-6..

5. Zhou, X., Park, K. H., Yamazaki, D., Lin, P. H., Nishi, M., Ma, Z., Qiu, L., Murayama, T., Zou, X., Takeshima, H.,
Zhou, J. & Ma, J. TRIC-A channel maintains store calcium handling by interacting with type 2 ryanodine receptor in
cardiac muscle. Circ. Res. 126, 417-435, 2020. doi: 10.1161/CIRCRESAHA.119.316241.

6. Tedoldi, A., Ludwig, P, Fulgenzi, G., Takeshima, H., Pedarzani, P. & Stocker, M. Calcium-induced calcium release
and type 3 ryanodine receptors modulate the slow afterhyperpolarising current, slanp, and its potentiation in
hippocampa pyramidal neurons. PLOS One 15, €0230465, 2020. doi: 10.1371/journal.pone.0230465. eCollection
2020..

7.Md, L., Zheng, Y-M., Song, T., Yadav, V. R., Joseph, L., Truong, L., Barroso, M. M., Hoshijima, M., Takeshima, H.,
Kotlikoff, M. L., Judson, M. A. & Wang, Y-X. Rieske iron-sulfur protein induces remodeling of FKBP12.6/RyR2
complex and subsequent pulmonary arterial hypertension through NF-kB/cyclin D1 pathway. Nature Commun. 11,
3527, 2020. doi: 10.1038/s41467-020-17314-1.

8. Murakami, M., Toyama, Y., Yonekura, M., Ohba, T., Matsuzaki, Y., Sawamura, D., Murakami, A. M., Nishi, M.,
Itagaki, S., Tomita, H. & Takeshima, H. Decreased cardiac pacemaking and attenuated b-adrenergic responsein TRIC-
A knockout mice. PLOS One 15, €0244254, 2020. Doi: 10,137/journal .pone.0244254.

9. Liu, F, Xu, L., Nishi, M., Ichimura, A. & Takeshima, H. Enhanced Ca?* handling in thioglycolate-elicited peritoneal
macrophages. Cell Calciumin press. doi.org/10.1016/j.ceca.2021.102381.



4 4 4 2

Zhou, X., Park, K. H., Yamazaki, D., Lin, P. H., Nishi, M., Ma, Z., Qiu, L., Murayama, T., Zou, 126
X., Takeshima, H., Zhou, J. & Ma, J.
TRIC-A channel maintains store calcium handling by interacting with type 2 ryanodine receptor 2020
in cardiac muscle.
Circ. Res. 417-435
DOl
10.1161/CIRCRESAHA.119.316241.
0" Brien, F., Eberhardt, D., Witschas, K., EI-Ajouz, S., lida, T., Nishi, M., Takeshima, H., 597
Sitsapesan, R. & Venturi, E.
Cooperative gating between TRIC-B channels; an ER/SR mechanism to enhance counterion currents. 2019
J. Physiol. 2691-2705
DOl
10.1113/J3P277241.
0" Brien, F., Eberhardt, D., Witschas, K., EI-Ajouz, S., lida, T., Nishi, M., Takeshima, H., in press
Sitsapesan, R. & Venturi, E.
Cooperative gating between TRIC-B channels; an ER/SR mechanism to enhance counterion currents. 2019
J. Physiol. XX
DOl
10.1113/J3P277241
Qian, N., Ichimura, A., Takei, D., Sakaguchi, R., Kitani, A., Nagaoka, R., Tomizawa, M., in press
Miyazaki, Y., Miyachi, T., Numata, T., Kakizawa, S., Nishi, M., Mori, Y. & Takeshima, H.
TRPM7 channels mediate spontaneous Ca2+ fluctuations in growth plate chondrocytes that promote 2019
bone development.
Sci. Signal. XX
DOl

10.1126/scisignal .aaw4847




TRIC

2021

http://www.pharm._kyoto-u.ac. jp/biochem/




