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Roles of the pH regulation through HCO3- transporters in perisynaptic astrocytes
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We found that a catalytic subunit of calcineurin binds to the C terminus of
NBCel-C in the mouse cerebellum. Heterologous-coexpression experiments revealed that calcineurin
binds to NBCel-C via a “ PQIRIE" motif at its C terminus. The interaction enhanced cell surface
expression of NBCel-C, resulting in an increase of its transporter activity, for which the
phosphatase activity of calcineurin was essential. When NBCel-C was stably expressed in HelLa cells,
its cell surface expression was enhanced by an intracellular Ca2+ concentration increase and was
suppressed by FK506, a specific inhibitor of calcineurin. These mechanisms of surface expression and
transport activity of NBCel-C regulated by the Ca2+-CaM-calcineurin axis indicate specialized
functions of NBCel-C in the brain.
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Swiss Prot ID Protein Name Molecular weights Mascot score
P2BB_MOUSE Catalytic subunit of calcineurin beta i1soform 59,163 576
PP2BA_MOUSE Catalytic subunit of calcineurin alpha isoform 58,606 571
MPP6_MOUSE MAGUK p55 subfamily member 6 62,592 83
GOPC_MOUSE Golgi-associated PDZ and coiled-coil motif-containing protein 50,631 74
SNTAl MOUSE Alpha-1-syntrophin 53,632 59
MPP2_MOUSE MAGUK p55 subfamily member 2 61,517 46
SNX27_MOUSE Sorting nexin-27 60,950 35
% NBCe1-C-specific regulation sz Sk sz
= 24 = = = = L
NBCe1-C l!l@ by Ca?*-calcineurin l!i 9I!I l!_
rescue VAR Ca'1 - Hcoﬁ Q

HCO,

HCO; © e Hco.-
TR\ & >

. NBCel-C ®°’\ @iﬁe , f

NBCel-C /Qo
CaN Ca2t/CaM NBCel-C C
Caz+ signal
NBCel-C pH
CaN NBCel-C
rescue CaN NBCel-C
in vivo NBCel-C PDZ domain
NBCel-C
NBCel-C pH
4

Hasegawa N, Hatano N, Tohyama S, Kita S, Mikoshiba K, Mizutani A., Calcineurin Binds to a
Unique C-Terminal Region of NBCel-C, the Brain Specific Isoform of NBCel and Enhances its Surface
Expression. BPB Reports 2 7-18, 2019



Hamada K, Maeda Y, Mizutani A, Okada S., The Phosphatidylinositol 3-Kinase p1100/PTEN
Signaling Pathway Is Crucial for HIV-1 Entry. Biol Pharm Bull 42 130-138, 2019

Matsuda S, Tohyama S, Mizutani A., Sex differencesin the effects of adult short-termisolation rearing
on contextual fear memory and extinction. Neurosci Lett. 687 119-123, 2018

Kawaai K, Ando H, Satoh N, Yamada H, Ogawa N, Hirose M, Mizutani A, Bonneau B, Seki G,
Mikoshiba K., Splicing variation of Long-IRBIT determines the target selectivity of IRBIT
family proteins. Proc Natl Acad Sci U SA. 114 3921-3926, 2017

5
NBCel
41 2018 11
NBCel
2017 2017 12
NBCel
137 ( )2017 3
AE2/SLC4A2 IRBIT pH
137 ( ) 2017 3
NBCel
39 2016 11
0
o 0
o 0
(€D)
@

KAWAAI, katsuhiro



