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Involvement of TRPM7 in intracellular magnesium homeostasis
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i i In rat ventricular myocytes, Mg2+ influx rate was increased by naltriben
which activates TRPM7 channel, in a concentration-dependent manner. This effect is similar to that
reported for TRPM7.

H9c2 cells derived from the rat heart were transfected with shRNA of TRPM7 or non-targeting ShRNA
(control). Intracellular free magnesium concentration ([Mg2+]i) of TRPM7 knockdown cells was not
significantly different from that of control cells. The addition of extracellular Mg2+ raised [Mg2+]
i in control cells. The increment in [Mg2+]i of TRPM7 knockdown cells was significantly smaller than
that of control cells. In conclusion, It Is suggested that TRPM7 knockdown decreases the rate of
Mg2+ influx in H9c2 myocytes, although cytoplasmic Mg2+ homeostasis appears to be still maintained
at normal [Mg2+]o.

TRPM7



) Mg
Mg?*
Mg?*
Mg?*
(2) M 92+ M gz+
Mg?*
Mg TRP
TRPM( ) TRPM7 SLC41A1
Mg?*
2.
Mg?*
M gZ+ M gz+
Mg?** TRPM7
TRPM7 Mg* TRPM7
3.
(0] TRPM7
1) TRPM7
TRPM7 Mg
NS8593
2) TRPM7 TRPM7shRNA
TRPM7shRNA (rAdV)
48 Mg
(H9c2 ) TRPM7shRNA
72
2 [Mg*]i Mg?*
Mg (furaptra) AM
[Mg*]i
1) Mg (A A Mg?*
K* M g2+ M g2+
Mg’ "-depleting
(Ca2+_f ree ‘solution Ca’"free Tyrode's solution
Tyrode’ssolution 140Na" 4K* 1Mg?) temp. 35—\ »
Mg2+ [Mgz+]i _ 1_0_0
i t=0 E '.
Mg s
E‘ \
deeea } N M gz+
2) M g2+ ( B) 00 T T T 1
Mg?* Na* Mg?* -50 0 50 100 150
Time (min)
B Mq2+
M gz+ 2+ [M gZ+] i Na'-free 24 , )
M g o Ca?'-free Tyrode’s solution
(3) TRPM7 Mg* SLC41A1 -
(rAdVv) i ] er\\? Mg2*
3 Na+ % : MW (N+/Mgz+ )
M gz+ ﬁgg | /‘W‘w, s
= Wy, i
1.0 - f”"w.»‘nll\\\)uv\“ iy
0.5

T
0 500

T
1000

Time (min)



(D] Mg?* TRPM7
TRPM7 NS8593 Mg?*
50% (EC50) 24 uM ( O TRPM7
Mg Na
Mg Na TRPM7 Mg
Mg Na-Mg
TRPM7 Mg Mg
C Mg
0.6 4
§_ 0.4
}
g 0.2
0.0 T T T T T
0 10 20 30 40 50
[naltriben] (uM)
2 TRPM7shRNA SLC41A1shRNA
GFP Mg
4
Mg2+
©)] H9c2 RNA TRPM7
TRPM7 shRNA(small hairpin RNA) (GFP)
48 50%
TRPM7 shRNA ( ) 40%
72 Mg (mag-fura-2)
Mg TRPM7 Mg
1.004+0.05 mM (n=9) (1.01+£0.06 mM, n=10)
Mg (1-92mM) 30 TRPM7
Mg
Mg Na-Mg Mg
TRPM7 TRPM7
Mg TRPM7 Mg
1

Tashiro M, Inoue H, Konishi M. Moduration of Mg? influx and cytoplasmic free Mg?*

concentration in rat ventricular myocytes. J Physiol Sci

8
.TRPM7
9
. TRPM7
Mg? %5
. TRPM7
181 2018
Na* Mg?*

2017

,vol. 69, 2019, pp97-102

H9c2
96 2019
Na*
2018
SLC41A1 94



Tashiro M, Inoue H, Tai S, Konishi M. Effects of an activator of TRPM7, naltriben, on magnesium
influx of rat ventricular myocytes. 61th Annual Mesting of the Biophysical Society, 2017

Mg?* . 93 2016

Tashiro M, Inoue H, Tai S, Konishi M. Magnesium influx in primary cultured ventricular myocytes
of adult rats. 60th Annual Mesting of the Biophysical Society, 2016

. TRPM7 Mg 246

2015

@

Hana Inoue

8 20390700



