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Mechanisms of gliotransmitter release from astrocytes by imaging analysis
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Astrocytes release variety of gliotransmitters and modulate the activity of synaps
e. Although gliotransmitter release from astrocytes is important for the maintaining the synaptic function
, the release mechanism of gliotransmitter, especiallK ATP from astrocytes are not well understood. To cla
rify the mechanism of ATP release from astrocytes, | have performed immunocytochemical and live cell imagi
ng analysis. | found that vesicular nucleotide transporter existed on lysosome and secretory vesicles in b
oth primary cultured cortical astrocytes and glioma cell line C6 cells. Depletion of endogenous vesicular
nucleotide transporter by small interference RNA decreased the amount of ATP release from the cells. There
fore, these data suggest that ATP-containing lysosome and secretory vesicles stored by vesicular nucleotid
e transporter provokes exocytosis by the increase of intracellular Ca2+ elevation in astrocytes.



D- ATP

ATP
ATP

ATP

Halassa and Haydon. Annu Rev Physiol
2010, 72, 335-55
ATP

Arcuino et al., Proc Natl Acad Sci USA
2002, 99, 9840-5, Anderson et al., J
Neurochem 2004, 88, 246-56

ATP

Sawada et al., Proc Natl Acad Sci USA
2008, 105, 5683-6  ATP

Pangrsic et

al_, J Biol Chem 2007, 282, 28749-58
Zhang et

al_, Nat Cell Biol 2007, 9, 945-53

ATP

ATP
ATP

ATP

ATP

NPY-mCherry

lysosomal-associated membrane

protein 1 (LAMP-1) LysoTracker
TexasRed-dextran D
CATH-D-mCherry
ATP
ATP
ATP
SLC17A9
GFP
GFP-SLC17A9
ATP
ATP
SLC17A9 GFP
GFP-SLC17A9
C6
GFP-SLC17A9 300
500nm
ATP

GFP-SLC17A9

GFP-SLC17A9



GFP-SLC17A9
1
NPY-mCherry

LysoTracker TexasRed-dextran

CATH-D-mCherry

ATP

CATH-D-mCherry

CATH-D-mCherry
mCherry

mCherry-SLC17A9

mCherry
SLC17A9-intra-mCherry
CATH-D-mCherry
CATH-D-mCherry

CATH-D-mCherry
SLC17A9-intra-mCherry
ATP

mCherry-SLC17A9

ATP
ATP
MANT-ATP
MANT-ATP
mCherry-SLC17A9
Evans Blue
MANT-ATP
ATP
RNA
ATP
ATP Evans
Blue ATP

SIRNA ATP

ATP

ATP

Oya M, Kitaguchi T, Yanagihara Y,
Numano R, Kakeyama M, lkematsu K, Tsuboi
T. Vesicular nucleotide transporter is
involved in ATP storage of secretory
lysosomes in astrocytes. Biochemical and
Biophysical Research Communications, 438,
145-151 (2013)
doi: 10.1016/j-bbrc.2013.07.043

Kitaguchi T, Oya M, Wada Y, Tsuboi T,
Miyawaki A. Extracellular calcium influx
activates adenylate cyclase 1 and
potentiates insulin secretion in MING
cells. Biochemical Journal, 450, 365-373
(2013)
doi: 10.1042/BJ20121022

Oya M, Kitaguchi T, Pais R, Reimann F,
Gribble F, Tsuboi T. The G-protein-coupled
receptor family C group 6 subtype A
(GPRC6A) receptor is involved in amino
acid-induced glucagon-like peptide-1
secretion from GLUTag cells. Journal of
Biological Chemistry, 288, 4513-4521
(2013)
doi: 10.1074/jbc.M112.402677

ATP
91 2014 3 17

36
2013 6 20

118
2013 3 29



o
TSUBOI  TAKASHI

80415231

@

®




