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Fig. 1. Mutation sites of CLDN16 in FHHNC



BIRAL T A FaX—MME, &
\Z LD 3 AR L
my MIERLT,
2.4 EAFUE

A A PBS T 2 [A ¥ ¥ %, 05 mg/mL
Sulfo-NHS-biotin ¥ CTA > F =~—hL, MIEHR@IZsy
T BB R IEEE T TF AR U, M E R, A
N7 WA= R S ) Wi Al i o N o P |
BT AR Ty MIEH LT,
2.5 SDS-PAGE ¢TI R42TJOvk

7.5%, 10%F721% 15% RV 77UV T IR 7 )V E W TE
RUKENVETT ST, 7 V5 PVDF A2 B 2855
%, —IRHFUA (1,000 f5AR) T—BeAFaX—hLT,
Ty 7L 2% AT LIV I M A LT, — kPR
Valft%, —IRBUA (3,000 f5A78) 228308 C 1.5 FREfE] A %
aX—RL7o, NURORRINIZIE, ECL V=RZ T ayT
47 R KR U C-DiGit Blot Scanner (LI-COR #1)
L,
2.6 HARELEE

w/0& RIPA Ny 77—
, BN E D 28T

M2 21 /S =TT A BITHER L, A%/ —/LCREELT,

0.2% Triton X-100 CHEOFBENELEITVY, 4% 7 0/ T
—ATT X7 Ui, B IRGUE (100 EaHR) 2 —
iAo 2 ~X—h%, Alexa Fluor 488 & Alexa Fluor 555 4%

[/71:’_0 LSM700 ﬁ;%;ﬁv%ﬁ:——ﬂﬁwﬁﬁ (ZelSS %t) ff};ﬁl{ \_(’
H B4 B OB R EE T T,

NEEMEREEIVNNVEORRICHT S
CLDN16 BEIFBFDFE

MDCK HHfalz 28~ 4 —F721% FLAG #7 %R &Lz
CLDN16 D D97S ZBERARIEBI R 2 — % T AT =35
> LT=, $TLFLAG HifA% F\ T, CLDN16 DR B AL
7= (Fig. 2) . MDCK #falZ N/ERYIZ CLDN16 (33 BLL T
WIS T (T —RIIREIRN) , IA N 7 var- D
(2 B84>% CLDNI, occludin (OCLN), ZO-1, ZO-2, 7R
NV AT YTV ar DRI E-cadherin (E-cad)
DOFRBIEIL, DTS ZERAKDFHUZL > THEICELL
VGRSV e
3. 2 CLDN16 O#ifaB/#E

TP A CLDN16 13 ZO-1 L&H1T, FIZHA Ny oy
2ANTHARLTZDS, DITS 28 BRI ifﬂiﬂ’jg 2534 LTz (Fig.
3). D97S B BARD RTEENL A LN 5720, KfiA
NHXT=—R DI EEFE LT, T DRER, DITS
AR KR 13 W= Y — h~—J1—@ Rab7 &4k
JRTEL, — 0= R —h~—7—0 EEAl L35
fbf:o ZDOZEND, DTS ERMEIIFA N v T Ay

AR RBUAR (100 {5 A7) 2 =RIR C 1.5 R A > F = —h B MBHESH, EICo R —ACRIET 5
ENRBHENT T,
A
X o X )] 4 n X n
O K~ S N~ o K~ S~
s 3 s 8 s 3 = 3
| FLAG EOCLN -l ZO-1 | s | B-Actin
[ | CLDN1 s s E-cad EIZO-Z
B
= FLAG CLDN1 OCLN E-cad ZO-1  ZO-2
£ 3000 & 200
§ 2500 T s
) S 150 NS NS NS
o 2000 a NS
[0} [0}
5 1500 & 100 NS
x x
© 1000 °
2 500 z %0
o ©
& 0 © 0
e - $C TR 518 52 3¢
= 3 =3 =3 =8 =383 =3

Fig. 2. Effect of D97S mutant expression on endogenous junctional proteins
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Fig. 3. Subcellular localization of WT CLDN16 and the D97S mutant
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Fig. 4. Protein stability of WT CLDN16 and the D97S mutant
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Fig. 5. Increase in cell surface localization of the D97S mutant by endocytosis inhibitor and primaquine treatment
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Fig. 6. Effect of primaquine on protein stability of the D97S mutant
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Summary

The magnesium balance of whole body is regulated by the kidney which adapts Mg?" excretion based on net
Mg?" absorption from the intestine. Mg?" filtrated by glomeruli is reabsorbed by transcellular and paracellular
pathways in renal tubular epithelial cells. Claudin-16 (CLDN16) regulates the paracellular reabsorption of Mg?*
in the thick ascending limb (TAL) of Henle’s loop. Genetic disorders of CLDN16 cause mislocalization of
CLDNI16, resulting in hypomagnesemia. There is no effective treatment for hypomagnesemia except for
magnesium administration. Here, we searched for a novel drug to restore tight junctional localization of a
CLDNI16 mutant. A D97S mutant, which has a mutation in the first extracellular loop (ECL) of CLDN16, was
mainly colocalized with endosome marker, whereas wild-type (WT) CLDN16 was colocalized with ZO-1, an
adaptor protein of tight junctions. The protein stability of the D97S mutant was lower than that of the WT. The
expression level of the D97S mutant was increased by lactacystin, a proteasomal inhibitor. Endocytosis inhibitors
increased the tight junctional localization of the D97S mutant. We found that primaquine, an antimalarial agent,
increased the protein stability and cell surface localization of the D97S mutant, but the localization of other
mutants, which have mutations in the cytosolic domain or second ECL, was not affected. Paracellular Mg?* flux
was increased by primaquine in D97S mutant-expressing cells. These results suggested that primaquine increases
the tight junctional localization of the D97S mutant, resulting in an elevation of Mg?* reabsorption. Primaquine

may become an effective treatment drug for selected patients with mutant CLDN16.



