2016 2017

Dent

Elucidation of the mechanism of impaired endocytosis to develop new treatment
options for Dent"s disease
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We examined the readthrough effect of PTC124(ataluren) on nonsense mutation
of CLCN5, the causative gene of Dent"s disease with impaired endocytosis in renal proximal tubules.
Further, we examined the relationship between the functional coupling of CLC5/V-ATPase and defective

endocytosis. In HEK293 cells, a certain read-through effect on nonsense mutation R704X, which is
commonly reported both domestically and abroad, was observed, suggesting that PTC 124 was effective
for Dent"s disease caused by nonsense mutations. Intracellular pH measurement in mouse renal
proximal tubules revealed that insulin activates V-ATPase via PI3K / Akt pathway.

Dent CLC5



Dent 2CI/H CLC-5
. Cl
E211
E211Q , CLC-5 2CI/H
Cl
Dent
V-ATPase/CLC5
E211Q 190
CLC-5
(36%) (17%)
, Cl
. PTC124
. PTC124 Duchenne
NBCel W516*
. CLC-5
W279X, R648X, R704X PTC124
, Dent
(MODY3)
V-ATPase/CLC-5
@
, (2)HEK293
pH Western
blotting , (3)C57BL6
@
pH
(1) CLCNS HA

(pcDNA 3,1) Quick change 11
site-directed mutagenesis kits °

(W279X, R648X, R704X)
, CRNA  in vitro (WMESSAGE
mMachine T7 Transcription Kit")
CRNA 5ng

, 16 3-4
CLC-5

CLC-5

, wild
type CLC-5 ,
v

Cl

(I, NOg, Br)
, CLC-5

, CRNA
PTC124 72
) v ,
CLC-5
. PTC124

PTC124
ECs ,
DMSO

@) , HEK293 PTC124
. (HEK293

0.1pM D)
CLC-5
Lipofectamine® 2000

/ HEK293
, Western blotting
( 90 kbDa)

R648X PTC124

PTC124  EC,

PTC124(3 p M)

CLC-5
R279X
, R704X

PTC124 3 p M

( 1.

CLC-5

1. Western blot (CLC-5)

. | @m 100kDa

? 4= [A-CLC5

+ - 4+ -
Ctr R704X

1%BiA rat monoclonal anti HA (3F10) 200ng/ml
2K iR goat anti rat IgG HRP-conjugated (X 1000)

PTC124

(210 mOsm)
, R704X

V-ATPase
HEK293
, PTC124

V-ATPase



V-ATPase

L2

, PTC124
Dent

3) , Dent

MODY3  V-ATPase/CLC-5
. MODY3

V-ATPase ,
BCECF-AM

pH
(Cell Tak®) @ 6mm

, HEPES BCECF-AM 5

10 .

HEPES Na-free HEPES
, NHE3(Na/H exchanger 3)
Na H
pH
, V-ATPase

bafilomycin(V-ATPase )
pH .
¢ 2(C 60 )

¢ 3.

2. T RBEELRME V-ATPaseiE 4

(pH)
75 Na' (m)
144 0

70 —— Bafilomycin (-)

---------- Bafilomyecin (+)

6.5

V-ATPase 514
6.0 ’
pH
V-ATPase ,
V-ATPase
. (10 M)
V-ATPase 60 70% .

1 Akt

E3. AR UK BRI RIEV-ATPaseiE 1L
100
= i
S
Eﬁ 50
gﬂl
0 [
AR (108 M) + +
Akt inhibitor — —
P13K/Akt V-ATPase
, L2
, HIFla
(
)
2

Functional coupling of V-ATPase and
CLC-5. Satoh N, Suzuki M, Nakamura M,
Suzuki A, Horita S, Seki G, Moriya K.
World J Nephrol 2017 Jan 6;6(1):14-20.
doi: 10.5527/wjn.v6.il.14.

( )

A pure chloride channel mutant of
CLC-5 causes Dent"s disease via
insufficient V-ATPase activation.
Satoh N, Yamada H, Yamazaki O, Suzuki
M, Nakamura M, Suzuki A, Ashida A,
Yamamoto D, Kaku Y, Sekine T, Seki G,
Horita S. Pflugers Arch. 2016
Jul;468(7):1183-96.

Doi: 10.1007/s00424-016-1808-7

( )

Na
(P-267) . ,
I I 59
, 2017 5 27 ,



@
Sato Nobuhiko

80572552



