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T FLH AR C R G 43 B O B KO B AL 72 1T K D IR & AUk O TSR E R
DRGSR E 7o T D (1), ik 26 FERMUEAS @A EICL D L. BACEND
THRAEFROEKICIZHEVFEBEOIEZ 2 TV D, Rk 25 FEOFRF T, BAAD
FER D AL & FEIAALITE N E VDR B E M ER B TH Y | 2RO O—% 5D
Do THHDZE TN EED HERIF, SilE, IEERFIED K 5 2 ATEE B3R
&R BIREEALISRE O WSR2 LB 2 DN T D (Fig. 1), L7e->T, HA%
XL LT D RS EORFEREFS %2 EBL T 5 ECTAERERO ZRITNETHY |
FAUTERET DD A B = X LD I35 EEREO—>TH 5,

FENGREAR L, B L o= 3 —0 5 HREIZR = RLFX—E2 RN & L TE X 5,
Z OEFEDBE & 72 0 AR ALK ORI IERAL L7 BRI AR S b & K
HEZ BN TE I, 20k, BT OO EMT 5 2 &b £, IR
ROBEERATNN=ALD—DTHDH I ENPALNMNIEINT (2), TEMRRIZIE, NG
WHHERRLZ AN 2 CRIBRAG ML 25 25071 E L BRI~ D b D 2 L T D & B 2
LTS, 2L ATERIEN I THE AR BRI K D b~ D A A v F A NEN
MR OEAHINT 2 Z ERHELZE STV D, LTed > T, IEIGIROE OB aiER G
FAABRE 2> & BRI ~D LN RL 5 L TR Y . ZOMEE2 AT 25 2 & idid CHE
Wz L ThD (Fig. 1),
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Fig. 1. Metabolic syndrome and mechanism of obesity.

HERGHERR AL ORFZE TR, ~ 7 A HRETEEIE ML Téd % 3T3-L1 My & < s
o, KRx REIRNEE D ODd D, 3TI-LL Mk, MHEFMMOFECTHML, 2>
ZLYMCELKRIEBMICAZE, BIMESAFHELER TH 5., insulin,
3-isobutyl-1-methylxanthine (IBMX). dexamethasone (Dex). fetal bovine serum (FBS) % #sN



4% & . mitotic clonal expansion (MCE) & X i 2 —i@tEofaEitz %<, Bk —H
M2 NN 2 & A TENENIRIfE~ & 70k % (3-5). Z DD FHILIFEIZIH W T, B
N A ARTIER B[R 1 T3 % peroxisome proliferator-activated receptor y (PPARy)° & A 3 2
¥ v X—ARIER B K 1-Cd 5 CCAAT/enhancer-binding protein (C/EBP)~” 7 X U —. H&HfEE
oL AT u— VA RRICMIA R G R 1T 5 sterol regulatory element-binding protein 1
(SREBPL)WEHE/REEZ R L TWVDLZ ERHEINTND (6,7), EHIZ, TNHD
KE~ T ADREET)NS (PPARyE CIEBP 7 7 X U — M BNl /Mo~ A — L ¥ a2 L
— X —=Thb DI NI SN (6-12), — 5T, BRI LI OV TIIRIZITR
22 mnZ S TW5 (Fig. 2).
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Fig. 2. Stages in adipocyte differentiation and the isolation of fad158 and kcnk10 in the early
stage of adipogenesis.

Z 2T, SR E IR bR O 2 B & L C, IR b O fied T
P& B LTI At C &7z, YAF%8EE Cld, 3T3-L1 #ifa 4 v TR/ 231t
i 3 REMRRICREN EA T 85T A PCR-V T R T 7 v a Bz, ZhETI
102 7 m—HEEL TV D (13, 14), £OH O clone 158 (X, NEIGAIE /(LA —iE
ICHBLN EA L, BEEYFRERIMEBLRFTH o722 & 226, factor for adipocyte
differentiation 158 (fad158) & 44 L7-, fad158 iZ~7 A, & b & HIT N K2 4 DD



ElfEL,. C R¥R!Z leucine-rich repeat region (LRR)ZH 7% 803 7 X /DX LR/ 'F
ZZa— RLTW5Z &, fadls8 DOFEBMNENMIILEEE 6 KifH# 2 v — 7 ([ —iatk
TEATLZ L, WREPEERE X OSBIMEI R OB 25 fadl58 23 ENHINE 21k 4 1E
(2T 5 Z & FAD158 23/ MaRIZRET 2 Z & 6ok 7> T s (15) (Fig. 3).
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Fig. 3. Characterization of FAD158 and functional analysis of fad158 on adipogenesis.

(A) The schematic structures of mouse and human FAD158. (B) The change in fad158 expression
level during the early stage of adipocyte differentiation. (C) NIH-3T3 cells stably expressing fad158
or control cells were treated with adipogenic inducers containing BRL49653, a PPARYy ligand. After
8 days of induction, the cells were stained with oil red O to detect oil droplets. (D) Adipocyte
differentiation in fad158 knockdown 3T3-L1 cells was estimated by oil red O stain. (E) Subcellular
localization of FAD158.

Fro, BUFRETIIMATBUEARSUR 7 — L OEFRFELE LT, K'F ¥ 2L
D—->T& % potassium channel, subfamily K, member 10 (KCNK10) Dfi#tr 247> T & 7=,
[l #—Cld, WEOKEZRMITZ DROE BN OMNLE B E LT, iR
WABR & & IZ 2T quantitative trait locus fEHT 21T > 72 (16), & OFNTHRE S0 DR H
SNIZBARTFITOWT, 3T3-L1 fMfa o f5lia /o i e 2361 5 mRNA DI B L%
et Ui, BEENRKE S B LD kenkl0 DA TH -T2 (17), K'F ¥ 1/i%
RES DT D L BARANE KT v 30, WIRE RN KT v 10, Ca ke K
F ¢ /L., two-pore domain (Kyp) K'F ¥ R/LD 4 D255 Hivsd, KCNKL0 (L, D
D Kop T ¥ FVIZIET 5 (18, 19), Kop T ¥ R /V1T 4 DO EEEFEIK & 2 O D pore domain



ERFOZ LN o TS (18,19), MHFZEEE Tld, kenk10 OFEBLAAEMIMAL 5 LF5E
3 WA B — 2 Ic— M ERT 2 2 & FEIHIROME) S KCNKL0 23 AEIGHE
fasr b EICHIET 2 2 L 2 BnE LTS (Fig. 4).
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Fig. 4. Characterization of KCNK10 and functional analysis of kcnk10 on adipogenesis.

(A) Schematic transmembrane topology of two-pore domain potassium (K,p) channels. Kyp
channels have four transmembrane domains and two pore domains. (B) The change in kenk10
expression level during the early stage of adipocyte differentiation. (C) Adipocyte differentiation in
kenk10 knockdown 3T3-L1 cells was estimated by oil red O stain.

% ZTARFZETIE, fad158 351U KCNK10 OB 72 B HEREMENT 21w 5 = & & B L
L7z, $7°. FADIS8 2V MK Z 8/ BT D Z L nh ., 20 hRn O— 04
fTo7ce WIT, fad158 DK L~ OREIZY B L § 5720, fadls8 / v 7 7V k<
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w2 fadl58 DOBEREMFAT
=  FAD158 ® F R u P — DT

FAD158 (X N A A UHRFRIZ LV 4 SONREEEk A FF> 2 & MlaNREDREHT &
D/NERICRIE L TWAD Z ERHBMNITR > TS (15), LU, FAD158 73/ MiafAfs
IZED LD RETREL TWAN,. ZD hARa U— LN E R o T, £ Z T,
FAD158 ® kAR 1 ¥ — DOt 21T > 7~

(1) FEEBR B LOFETTE

1-1  FEEAE

HelLa #lifid (B KT LS
A — 7V MEM Bzt (= A1)
Cell line Nucleofector Kit R (Amaxa)
FBS (GIBCO BRL)

PBST 0.1% Tween 20, PBS

Buffer A 20 mM HEPES-NaOH (pH 7.5), 250 mM Sucrose, 1 mM DTT, 1 mM
PMSF, 1/1000 vol. Protease inhibitor cocktail (Sigma)

Buffer B 20 mM HEPES-NaOH (pH 7.5), 250 mM Sucrose, 1 mM DTT

Triton X-100 (& 7 A4 7 A7)
Proteinase K (Roche)
SDS loading buffer  62.5 mM Tris-HCI (pH 6.8), 10% glycerol, 2% SDS,
5% B-mercaptoethanol, 0.01% bromophenol blue
Blotting buffer 25 mM Tris (hydroxymethyl) aminometane, 192 mM Glycine,
20% Methanol
Blocking buffer Block Ace (K H AxHiLK)
— KPR - ¢-Myc Monoclonal Antibody (BD Biosciences) (7 = A% 7 1 v i
HrCi. Blocking buffer ¢ 500 AR L CHEM L, &Yt Tk,
1% BSA &4 PBST T 20 &R L CEM L)
- ANTI-FLAG® M2 Monoclonal Antibody (Sigma) (7 = A% > 7 11 k
fif#rCi%, Blocking buffer < 1,000 f5# R L CHEHA L, et T
IX. 1% BSA 4 PBST T 500 &R L CHEH L7z)
- Rabbit anti human Calnexin polyclonal antibody (Santa Cruz) (7 = X %
71y MESTTIL, Blocking buffer < 200 57K L CEHA L,



et Tld, 1% BSA &4 PBST T 100 AR L CEHA LT)
R/ € 71NN - Alkaline Phosphatase-conjugated AffiniPure Goat Anti-Mouse 19G
(Jackson ImmunoResearch) (Blocking buffer ¢ 4,000 {75 L C{# )
- Alkaline Phosphatase-conjugated AffiniPure Goat Anti-Rabbit 1gG
(Jackson ImmunoResearch) (Blocking buffer ¢ 5,000 {77 L C{# )
- ANTI-Mouse IgG (Fab specific) FITC conjugate (Sigma) (1% BSA &
PBST T 200 AR L THE)
+ ANTI-Rabbit IgG (Whole Molecule) TRITC conjugate (Sigma) (1% BSA
&4 PBST T 200 AR L CTHEH)
TTBS 150 mM NacCl, 20 mM Tris (pH 8.0), 0.1% Tween
BCIP/NBT Phosphatase Substrate (1-Component) (Kirkegaard & Perry Laboratories)

1-2  Myc-FAD158-Flag &% o RV ERBLT 7 A I R ORESE

Fad158 ® ORF @ 5’ ffliZ EcoRIl ¥4 k| #& 1k = R OHEIIZ Kpnl ¥ k%217 T PCR
THIME X8, pCMV-Myc X7 % — (BD Biosciences) @ EcoRI, Kpnl %4 NMIEA L7,
S 52, 5 AT Kpnl 1 k., 3 flC Notl %1 R % Dif7-Flag tag # =2 — K925 b &
> k% Oligonucleotide T{EHL L, Kpnl, Notl #1 MIEA LT,

1-3  HelLa #fumizsE
10% FBS &/ A — 27 /L MEM Fz#hi% AUV T, 5.0% CO,. 37°C D& T TR LT,

14 R"IZUAT7xr7iayv

HelLa #a~o 7 2 I K AlZ, Nucleofector (Amaxa) % Al CT{T- 7=, 2x10° fH®D
Ak LT, "7 A 2 K 1 ug. Cell line Nucleofector Kit R (Amaxa) 95 ul % > program:
I-13 CEX/ IV AEH 272, FOH#d% 10 cm dish (FALCON)IZ#& X, 5.0% CO,, 37°C
TH#E LT,

1-5  fEYL

Myc-FAD158-Flag fill & % > /X7 3B 77 A K% HeLa fifdic hF7 > A7 27 &
2 L, BT A7 (SUMILON) |C 24 FEf#EF2E L7z, PBS T2 [HI¥EH L, 4%/37 &k
VAT VT KT 30 A ClE Lz, PBS T 3 EIP L7-1%.0.2% Y 7 F 2, 0.2%
Trition X-100 Z & ¢ PBS T 30 2y MALFE L 7=, & 512, PBS T 3 [HWeif L7=#. 1% BSA
&4 PBST C 1 MR L7, £, =BT 1R KPUARG S ¥7-%. PBST T
3[EYEE L, IR T 1 R RPUARS S 72, PBST C 3 [mI%eE Lizth, @ CHSEE
BX51 (OLYMPUS) T#IZE L 7-,



1-6  Protease digestion assay

Myc-FAD158-Flag filis % o /X7 E BT A R%& HeLa fil@ic hT7 A7 =7 &
a > L., 48 FEf#% IR Z B L7, HHla% Buffer A TR L7-%%. Dounce Hl7ARE ¥
F AP —T10 [EFRETF A XL, 1,000 xg T57%rfH, 4°C T L7z, =52, Bk
% 55,000 rpm C 1 FFf], 4°C Tl L. EIEZEERE L. BB 21572, 5y % Buffer
B T L CTH o R ERE L, R4y 100 ug & Triton X-100 CTHLER F 7= [T R T,
Proteinase K Z 1z 1 K§fif], 4 °C THIL L7z, 7& F kB L7=%. SDS loading buffer
(I L 5 oM LY o 7 2R L 7=, f¢ VL sodium dodecyl sulfate polyacrylamide
gel electrophoresis (SDS-PAGE), 7 = A X 7 v v MNMENTEIT-T-,

1-7 T RAETay MEFT

Protease digestion assay (= & 0 15 5 #17= % 7' /L & SDS-PAGE (2 X ¥ 45§ L 7=, Blotting
buffer T Immobilon-P Transfer Membrane (Millipore)~k 7 > 27 7 — L7z, N T A7
7 —#%. membrane % Blocking buffer (Zi2 L, 4°C T—Mt7w vy ¥ 7 L7, KIZ,
membrane % —RHLIRICIR L, TR T 1 FEM S S E 72, HiV T, membrane 2 “RHLIKR
(ZiR L, =T 1 RS S 724, BCIPINBT Z iV TREASEI,

(2) R

FAD158 ® bR ¥ —&H 5 MnICT 578, N K Myc # 7', C Kl FLAG & 7
BEFOX TV H TS FAD1S8 3B 5 7T A X K25 L7 (Fig. 5A), IRIZ, 7
VA TH FAD158 O JRFEIC % 5 2 TRV inZE iatd 572, Hela fligic ¥ 7L
2 Jile FAD158 Z 58l S, f1 Myc Hiikds LWL FLAG Hiilz VW T ettt 217
- 7= (Fig. 5B), = DOfE%R. HT Myc iR, L FLAG HUAD EH 5 THEY %47 - - HF
. NAEE 2 R 7 T 5 calnexin DRIEE —F LT, YU EDORER XY, X704
7 %A LTH FAD1IS8 DJRTENE L L7 Z & 2 fsd L7z,
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Fig. 5. Schematic representation and subcellular localization of Myc-FAD158-FLAG fusion
protein.

(A) Schematic representation of Myc-FAD158-FLAG fusion protein. (B) Subcellular localization
of Myc-FAD158-FLAG fusion protein. Transiently transfected HeLa cells were fixed for
immunofluorescence staining with anti-Myc or anti-FLAG and anti-calnexin, the endoplasmic
reticulum marker. Fluorescence of Myc (green, FITC), FLAG (green, FITC) and calnexin (red,
TRITC) was detected with fluorescence microscopy.

kAR & ¥ —| X protease digestion assay (= & Y f&Ff L 7= (Fig. 6), FAD158 (% K A A &
ROFERMNS 4 REEERY XV ETHDLHAREMEREWEE 26D (16), DI &
ZHMRICE 2 5 &, FAD158 OREEIL, RS/ MR AAET DS (A), Kb
B ENICAAE T 2ME1E (B)D 2 Y NE X Hivd, FADIS8 73 EH L OMEIETH 5
I%. Proteinase K ZLEEFS KON Triton X-100 ALEL DA MEIZ L > T, LM 23S S b
MENZE > TIREEND, £F°. Proteinase K #2720 EE. (A). B) & bio, # v
NRIBEOEENHIHEN S, &IZ, Proteinase K & 12 72354, Triton X-100 & A1z 72\
L (A=Y b—TE2ELERmDNDNAUANIECH 57D bsnT, voAZ TR
v MENTCIEE R St S5, —F. B)IE=E h—7"% &R A/ Matk o sl
ZHDTDHEES L, V= AZ T my M TSR S vy, fEuv T, Triton
X-100 #/Mz 5 &, (A). (B) & HIT/EABEAME ST, X THHEILEINHT2D,
VAL Ty MEHTT SRR SR,

LLEX Y, B Myc JUiR, 5 FLAG AT L HICIEIT A A &7 6. BRI



/MEERIZEIZ

(R & AU 727> o 7o O Tl R S LA AR AR

TIFET D L HIWTd 5, e

B. ?”Myc#ﬁi ?”FLAG?”MSO)D% EHoh—HThRIEESH, bR THRES

WA Y
s,

BlE. 4 EEEETIE R <,

(A) In the case where N- and C- terminal ends of
FAD158 are oriented toward the ER lumen.

L= i
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Cytosol
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Proteinase K= —
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Proteinase K= =
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(B) In the case where N- and C- terminal ends of
FAD158 are oriented toward the cytoplasm.
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Proteinase K= =
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Triton X-100 - + — — — 4+ + +
Proteinase K= = ——1

Cytosol

ER Lumen

-

- - - +++

Proteinase K= = =1

FAD158 is completely digested mp
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Proteinase K= = =1
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Fig. 6. Principle of protease digestion assay and determination of FAD158 membrane topology.

T U OIZ, = hue—L Lk LT calnexin @ Protease digestion assay %17 7=, calnexin

X, 1 RIEEER O/ AR o7 TH Y | fRITIC V2B calnexin HUIA T,
9% N KU (amino acid residues 1-70) Z 58k 9% (Fig. 7A), £ ", Proteinase

R

A=A

JINIE

K Z Mz 72054, K 82 kDa d4f calnexin 23 H & #u7= (Fig. 7B, lane 1, 2),

Proteinase K Z Il . 723854 . Triton X-100 Z 1z 72y & C K

HE S nE L?’:n‘\"] 65 kDa

DAL A 23kt S 47 (Fig. 7B, lane 3-5), #i\ T, Triton X-100 Z 1% % & | #J 65 kDa
® calnexin YH/LWr i A3¥H % L7= (Fig. 7B, lane 8), LA LEd#ER 1 v | Protease digestion
assay DFEBRAMN. L TND Z L DR TE -,



(A) (B)

Calnexin Triton X-100 = = = — — 4+ + +
591 Proteinase K — + A A
C
Cytosol 182 —
I | 116 —
ER Lumen PP R —— — l€=Calnexin
64 — — - | CalnexinAC
Anti-Calnexin
—
1 49 =—
N (kDa)

1 23 456 7 8

Fig. 7. Determination of the membrane topology of calnexin.

(A) Schematic transmembrane topology of calnexin. The anti-calnexin antibody recognizes the N
terminal region of calnexin (amino acid residues 1-70). (B) Total membrane fractions were prepared
from HeLa cells transfected Myc-FAD158-FLAG fusion protein expression plasmid and treated
without or with proteinase K in the absence or presence of Triton X-100. Proteins were separated by
SDS-PAGE and transferred to polyvinylidene difluoride membrane, followed by immunoblotting
with anti-calnexin antibody.
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Z DM T T, FAD158 O h AR v U —DfEt 21T > 70, £, Proteinase K &1 2 721>
itr. L Myc HUER, $T FLAG Hifkz fV7ale, & 612K 95 kDa D4 K FAD158 3
X7z (Fig. 8A, lane 1, 2,9, 10), ¥kIZ, Proteinase K Z % 72854, KA/ MalRNEC
LB T 2 HFICHT My HUAR TR 6 kDa (2, $T FLAG LA T34 56 kDa [Zkiti S o Z
ENTREI N DHEW ITsH S dr - 7o (Fig. 8A, lane 3-5, 11-13),

LI EOREF XV FAD158 1% N K¥fids L OV C KA & b ISR EMICAFAET D& T
/MR JAES B ATREME SRR S 7u7z (Fig. 8B),

(A)
N-terminus (anti-Myc) C-terminus (anti-FLAG)
Triton X-100 = =— — — — ++ + Triton X-100 = = — — — ++ +
Proteinase K — + _—1 _—] Proteinase K — + _—1 __—]
171—
110 €—Ful | h 182 —
—] F engt
& vrens 116 —
g —|"" - <€=Full length
64 — - <
49 —
14—
6— <
(kDa) (kDa)
12345678 9 1011121314 15 16
(B)
FAD158
803
Ny ¢
\ Cytosol

ER Lumen

Fig. 8. Determination of the membrane topology of FAD158.

(A) Total membrane fractions were prepared from HeLa cells transfected Myc-FAD158-FLAG
fusion protein expression plasmid and treated without or with proteinase K in the absence or
presence of Triton X-100. Proteins were separated by SDS-PAGE and transferred to polyvinylidene
difluoride membrane, followed by immunoblotting with anti-Myc (right) and anti-FLAG (left)
antibody. (B) A model depicting the proposed membrane topology of FAD158.
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E_H  fadl58 /w7 T U b~ U ADBIL & AENT

PR L)L ClE, fad158 2SIENGHIINbZ2 IEICHIE L TV D 2 E B3> TV DA,
AR L~ TO fadl58 O&ENT A< 437> T 7y (16), £ Z T, fadls8 / v 7 7 v
h~D ADKINLE . F O AT T2,

(1) FEBrEw

ARRETCTHW B, AR 12 RFFEJE, SR 23°C, W 52-59%., HH#H&, H
HEK T CHE Lz, 7ok, BERIT 4RI RFEWERBE) [ S3&, 4
RS R RFPEE PR R R E & v % — TiT o7,

(2) FEBMER KL OERTTIE

2-1  EBFE

fad158 % — 77 1 77 2 — (20)

tail prep buffer 0.1 M NaCl, 50 mM Tris-HCI (pH 8.0), 10 mM EDTA, 1% SDS 0.5
mg/mL Proteinase K

phenol/CIAA phenol, chloroform, isoamylalcohol (25:24:1 TiR&

RNase A (MARLIGEN)
TV ) EVEERHE 0.5 N NaOH, 1.5 M NaCl

B RMINAYI(G 1.5 M Tris-HCI (pH 7.4), 1.5 M NaCl

20x SSC 3 M NaCl, 0.3 M sodium citrate

50x% Denhardt’s 1% ficoll 400, 1% Polyvinylpyrrolidone, 1% bovine serum albumin
20x SSPE 3.6 M NaCl, 0.2 M NaH2PO4, 0.2 M EDTA

NaOH C pH 7.7 |ZFi%&
ATV EAE= a0y T 7—
20 g/ml salmon sperm DNA, 50% formamide, 5x SSPE, 5x Denhardt’s,

0.1% SDS
PEVERR R} MEQ (4 U = > X VR T 2RR NS
e g WA R HFD 32 (H A2 L 7 ¥k 4h)

JRY »RE 100 Bfi/ml (2 R VT 4 27 7 7 —< At
TNAEVY UV 1ml (TS

TVEEFE 27G (T RS

TIESNY 7 Uy NEME (T VERASH)
Ja—ACl-7 A hU a— (FEhlisk T3S 1h)
D(+)-Glucose (FotflihE TR 4E)
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2-2 MAHLZ ES MDA ) —= 7
TaKaRa PCR Thermal Cycler Dice (TaKaRa) % iV T, LA FDSAMETPCR 217572,
517= PCR FE¥) % 0.8% agarose gel THELSIKE) L. EtBr THefa L7z,
FOSARRE  TaKaRa LA Taq (TaKaRa)lZ #E U 7=,

N

jm

FOGSM denature : 94°C 1 min
annealing : 70°C 1 min
extension : 72°C 3 min
A7V 40
TIA~— . 5’-TGCCAGGCACCCACATAGCAGGTCACAA-3’

5’-GGGAGGAGTAGAAGGTGGCGCGAAGGGG-3’

2-3 /Iy r¥rTay MEWIZ XK DB FRRE

ES MR 7=iZ~ 7 ADRED tail prep buffer, phenol/CIAA % W CT4# / AZ&#H L
oo BN 7 510 pg & HIREESE Sphl T L =% ) — Ltk &4T > 2%, 0.8%
agarose gel CEAIKEN L7=, 7 /L% 0.25 N HCI T15 4y, 7V U BHVER T 30 47,
HHFNYATR C 45 Sy 4LEE L7-%%. DNA % Hybond N* (Amersham Pharmacia)iZ k7 > 2 7 7
— L7, M7 AT 7 =X 12 RHLL BTV, Ny 7 7 —1320%x SSC & vz, hT v
A7 7 — L7 T 4V F—% 2x SSC TUEHE L 6 KffHJRE. S 70, ZD%, UV B 21T
WEE LTz, ZA4NVE—% N TIVEAE—T a0 Ny 77 —ZiRL, 42°C —H#, 7
LNA TV HAE— a3 %21T-72, QlAquick Gel Extraction Kit (QIAGEN) % A Clal
WL7=7F 27 A 60 ng % BcaBEST™ Labeling kit (TaKaRa) % iV T[a-¥P] dCTP
(Amersham Pharmacia) Ti&aik L. Sephadex G-50 (Amersham Pharmacia) % f\ 7= 7 A
ZEL, =T %R LT, ATV EA B = a Ny Ty —ICEEE ST e
—T7®MZ, 42°C TWenA TV XA B =V aiitol, TOH, 74 NE—%—
WP (2x SSPE, 0.1% SDS)% VT 42°C T 15 70ff], & HIZ—RBEEHE & AW T
42°C T 15 43, —“RPEENIE (1x SSPE. 0.1% SDS)% FV T 42°C T 15 43, Ryt
i N T 64°C T 15 pRIOSMETHRSF L, A= T VAT T T 4 —2fToT,

2-4 fadl58 / v 7 7 7 h~ 7 ADRNL

fadl58 % — %77 4 > /XU X —% D3 ES Milda~FTF7 > A7 =7 a Lz, o
72ES Mz A7 V—=2 7 L2 2 A 32507 a— 2 CHFRFLAME 2 D3R S iz,
ZD3ODY u— IO C57BLI6 Cr HRZEIN~( V=T a L, F A
T T ARG, AT~V A% COTBLBIMfi~ T AL R LT A 3HRHEDHIH 2
BTV Y —LTA VP T U AI v a VBERTE -, fadls8 ~7 11 /) v 7T v b~
7 AREIZHOWTRE LKL Z 9 [FILL ATV, C57BLIG) IZE R S & il .72,

70k, ES Mg~ —5F T 4 TRy X2 —DEAL ES MiE@NLDOF AT T AD
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TERIT. RECRBAEMRITTERT. [, OVINEA &L ORFENFFETIT - 7o,

2-5  total RNA O
TriPure (Roche)Z HIWTIRAfF 7w ko /Lbicfévy, i L7c~ U 20K 5 total
RNA Z il L 7=,

2-6  RT-PCR
ReverTra Ace -a- (TOYOBO) Z HWTHsft 7' 1 k =Lz fewy, 8 L7 total RNA 225
single strand cDNA % {EHL L 7=,

2-7  Real-time quantitative PCR (Q-PCR)
ABI PRISM 7000 sequence detection system (Applied Biosystems) Z AV T, LA F D4k T
Tolz, 7236, WEMEREL LT 18SrRNA % 7z,
IGHEEE TagMan Universal PCR Master Mix (Applied Biosystems) (2 % U 7=,
BOGSS:AF lcycle : 50°C 2 min
lcycle : 95°C 10 min
40 cycles : 95°C 15 sec, 60°C 1 min
TIA~v—BLIRN e —7
fadl58 : MmO00505716_ml
18SrRNA: 4308329
T B 3T3-L1 D/ b akE% 6 Wil kD single strand cDNA % V7=,

2-8 Semi-quantitative RT-PCR
TaKaRa PCR Thermal Cycler Dice (TaKaRa) % FiV T, LLF DT PCR 247~ 72, &
L7z PCR FE#) % 8% polyacrylamide gel THEXVKkEN L, EtBr THYtathk, 741 A A
— ¥ — (Molecular Dynamics) CTHHID N RaE g & LTz, 7ok, NERERE L LT 18S
rRNA 7z iz,
FOsAEES  AmpliTag Gold DNA Polymerase (Applied Biosystems) (2 %E U 7=,

SSZ1E denature : 95°C 30 sec
annealing : 56°C 30 sec
extension . 72°C 1 min

A 7 NH o fadl58 WAT 28 liver 32

LRRC8a WAT 27 liver 29

LRRC8b WAT 27 liver 30

LRRC8d WAT 27 liver 27

LRRC8 WAT 31 liver 35
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18SrRNA WAT 21 liver 21

77 A ~— fadl58 . 5-TCCCAATGTCTCCCAGGCAG-3’
5’-CTTGGCCTGCTCACCTTCCT-3’
LRRC8a . 5’-ACCAAAGACTCCTGCAAC-3’
5’-GTAGACGGTGTAGCAGAT-3’
LRRC8b . 5-TGACAATCAGTGCGCTGT-3’
5’-CACTGGTAGCGCTTATAG-3’
LRRC8d . 5-GCTCCAAGGTTGAGCATT-3’
5’-TTCGGGGATCAGTTCAAG-3’
LRRC8e . 5-CCACGAATCTCGTGAGAA-3’

5’-GTTGTAAACCAGGATGGC-3’

2-9 A AU PERER

~ U A% 3 WM S, A &Y % 0.75 Ulkg body weight THEFEN# G- L,
Btk 0, 15, 30, 60 SO ifiE AR HEIR Lz, b i fith 7/ L = —
ZPEEER Z L a— A Cl-F A T a—% VW CllE L7,

2-10 HEAfTER

~ U A% 16 R A SE/21%. 7L a— 2 % 1glkg body weight THEERF S L, #%
54 0, 15, 30, 60. 120 7y DIz Bk HERE LTz, 16z o i 7L =
—AREE TNV A=A CIN-TA MY a—%FWTHE LT,

2-11 EEMIEER T o %R
ENENEEA T OERTIL. ~ 7 A2 %D EN4 & & defikl 42 . 5 Wil D EERK
TETHEZT,

2-12 FEEHLER

Fig. 9C ZBR\\N T, FEBAERIT S COERMEHEERZE & U TERR Lic, 2 BER ORI fE
ZEOMEIZIL Student’s t-test & AV /=, 7235, Fig. 9C X P HEERZE L L TERL
776

(3) MR

fad158 OfEAE L~ L TOXEEIZH BT 5728 fadl58 / > 7 7 7 b~ 7 A DRINL
%1T- 7=, fad158 iZ mouse chromosome 5 (ZHHH —a B —EIn T+ TH Y. 4 DD exon
M0 FERBAGE = N id exon 3 IT/E(ET D, ORF D) 95%7)5 exon 4 ICAF(ET 5 =
EMB, exond HHX—4y hELTfadls8 /v 7 7T b~ A &E/ER L7 (Fig. 9A),
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F9, ES MR K —F T 4 IR =" N T U AT 2 v a L, HEKAZ &
EZ L2t oz®ETHEHMNT, PCRAY U —="7%1T->7= (Fig. 9B), PCR A7 V
—=U 7%, 2 BBSIZ T AT o7, £, 6 /e — U ORELIERIETAZ Y —=
VT LT RIS, ROT 4 TR RELNTBIKICHONT, K7 a— I TR
V== T % T, TORR, 1 BFEEO A7 ) —=0 7 Cl, 15, 24, 35 ® 3 D
DIRIR TR T 4 TN RGN, 2 BBEEEO A2 ) —=7"TliX, 15D, 24E, 35D
D3 I/a—TRIT 4 TN RBELTZ (Fig. 9B), fit\ T, 2D 3 7 a—iZD
WT, B LS HFEFREAHRZ B Z > TV D NEERT 2720, 7/ Iy 7 ron
v MENTZ1T -7 (Fig. 9C), € DHEFR., 3 7 o — 2T _XTITBW T, AT LLH
Sk 19.6 kbp B L OMLAHA 2 7 LIVHSRD 9.3 kbp D/ RaMEH & 7= (Fig. 9C), =
D3 7= PHEFX AT AEERMUFER, 16D & 24E TVY—L T A b T
AR v va VNS, 2 RO fadls8 S v/ T U b~ AEBN LT-, b
T AZONWT, /I vV Tay METERW T T AOBER TR & AT
(Fig. 9D), = DfEHR, FAM T L LK 19.6 kbp 35 X UNHAML 2 77 L /L H D 9.3 kbp
DN RBBHTE, BER, ~Tn /v 7T UM RAE/ v IT TR DWTNOYY
ADBL TG MER TE T, /2, fadls8 / v 7 7 U h~T A X, AUTNARIIHST
HEN, REETRETIZENHELMNE R o7, RIZ, S50 7- fadls8 / v o7 77
b= 7 22BN T AL D fadl58 OFBLZ fi#HT L. fadls8 2 HBLL T\ W2 & %
e L7 (Fig. 9E), L EX V| fadl58 / v 7 7 7 b~ ADORNL 52T Lz,
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Mouse e SpT’lI
chromosome 5 . I i] |
Exon 1 2 3
Targeting vector
ATG
Probe
Targeted allele . I i] I | NEO | -I
Sphl Sphl Sphl
b 9.3kb -
(B) ©

M 13 14 1516 17 18 19 20 21 22 23 24 P P N

M 2526 27 28 29 30 31 32 33 34 3536 P P N

Wild type = |8

— = 19.6 kbp
o~ . {30 kbp Targeted =>

= 9.3kbp

#15 #24 #35

MABCDEFABCDEFPNM MABCDEFPNM L ¥
S
3.0 kbp
(D) (E)
g 04- O wt
wild t Q < m Ko
| e = - Z
ype = ! W [19.6kbp ¥
Targeted = [ w = 9.3kbp 2 ?
<802+
Ts
EY
L T
X\ (] N > @©
6’\‘3 ‘\b’é 6’\"’ : N.D. — N.D. N.D. N.D.
Oy @ & WAT Liver Spleen  Lung

Fig. 9. The generation of mice lacking fad158.

(A) Schematic representation of the gene-targeting strategy. Top: partial restriction map of the
fad158 locus. Middle: construct of the fad158-targeting vector. Bottom: the expected mutant locus.
The black and white boxes represent the exon and ORF of the fad158 gene, respectively. The gray
and white boxes represent pgk-neo and pgk-tk cassettes, respectively. The DNA fragment used as a
probe for Southern blotting is shown as a closed bar. (B) Results of PCR screening. P: positive
control. N: negative control. M: marker. (C) Southern blot analysis of ES cell genomic DNA.
Sphl-digested genomic DNA was hybridized with the probe. The 19.6-kb band corresponds to the
wild-type allele, and the 9.3-kb band, to the mutant allele. (D) Southern blot analysis of mouse
genomic DNA. (E) Evidence for deletion of fad158. The level of fad158 expression in each tissue
was determined by Q-PCR and normalized to 18S rRNA expression. The data represent means with
standard deviations (n = 3).
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fad158 . leucine-rich repeat containing 8 (LRRC8)~7 7 X U —IZJ& L. £ D+ LRRCS8c
ER—THDHZ ENBTETIIALMNI /> TS (21), £72, LRRC8 77 I U —|L a
1B eETDE DBHET HZ &N IMESIN TS (21) (Fig. 10A), % Z T, fadl58 &
2 D LRRC8 7 7 X U —DORBUTKEL 5§ 2 5 )50 H-E & PCR Tt L= (Fig.
10B), 7Z2ds. MEhd B ANENHE X IR T1T o 72, £ OfER, BaNENMEkB L O
gz B Tthd LRRC8 7 7 X U — D3 8lL, BRI~ 2 L fadls8 / v 7 70 b~
U A TCTRERENTRVATREIED RIR STz,

(A)
FAD158
(LRRC8c) |I I II "”""”"l”"” 803 aa
Lrresa [ 1 ] WA | s10aa
Lrresb [ 1 ] | [LEERTTEERT | 803 aa
Lrresd [ 1 | | [N | 8s92a
Lrrege [ 1 ] TN 795 aa
I Transmembrane domain I] Leucine-rich repeat region
(B)
fad158 LRRC8a LRRC8b LRRC8d LRRC8e 18S
WT KO WT KO WT KO WT KO WT KO WT KO
WAT
Liver

Fig. 10. Tissue expression of LRRC8 family genes.
(A) Schematic structures of LRRC8 family proteins. (B) The levels of LRRC8 family genes
expression in subcutaneous WAT and liver were determined by semi-quantitative PCR.

&IZ, fad158 KRIANAEMIZ 52 D REBIZOWTHRNT L=, 9. HmaeEasu I
BWTHNT 21T o7, BEELEBKREZIE LR, AN~ X L fadls8 / v 7
TR ATENRLLNZ->T- (Fig. 11A), £7-. AR~ A L fadl58 / v 7 7
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U b= A TIHREZMIZEN R B > 7= (Fig. 11B), 30 il T~ v A Z fiii] LAk
HEAZNE L, TORE., £ AAEES. g W EhofikiconTs ., B4
M7 AL fadls8 / v 7 7 7 b~ A TENE LD - T (Figs. 11C, D),

z

—~
o8]
~—

Food intake
(g/g body weight)
o
[63]

(©)

N

O wr
B KO

[y
o
Loy
o

O wrt O wrt
B Ko H Ko

5 8 11 14 17 20 5 8 11 14 17 20 |J_i m
Age (Weeks) 0

Water intake
(g/g body weight)
o
[6;]

WAT weight (9)
-

o
o

Age (Weeks) N
z‘\o
,Oo‘} Q,Q\ Qe
357 o
S 30 (D)
%’ 251 ,
Q_) 20' § N
2 15 =
'g 10 -O-WT 3 1
0 g --KO =
2
0 ; . : . . 3,
0 5 10 15 20 25 WT KO

Age (Weeks)

Fig. 11. Characterization of fad158-deficient mice fed a normal chow diet.

(A) Food intake (left panel) and water intake (right panel) were measured for WT (white bar, n =
5) and KO (black bar, n = 7) mice fed a normal diet. (B) Time course of changes in body weight in
WT (white dots, n = 5) and KO (black dots, n = 7) mice on a normal diet. (C) Weights of various
adipose tissues. WT (white bar, n = 5) and KO (black bar, n = 7) mice fed a normal diet were
sacrificed and dissected at 30 weeks of age. (D) Weight of liver. WT (white bar, n = 5) and KO
(black bar, n = 7) mice fed a normal diet were sacrificed and dissected at 30 weeks of age. Results
are presented as the mean and standard error.

BB REIE T2V T, fadls8 KN A A U s L UOWEEREIC G- 2 55
ARG A7, 23 WIS A VAU VtERER, 27 Bl ANRBREIT o7, A
YA UMM OFER, A 2V UEH O 7V 3 — A REZE T AR < T 2
& fadls8 / v/ 7 U R~ U ATENRLLNR Do (Fig. 12A), 7o, FEAMTER OGS

e

ARl X b fadls8 /v 7/ 7 U R~ AT, Zha—AE5H%OMF 7L a—

ZPBEEAVICIEDN B SR > 7= (Fig. 12B), ZhH 5 DFEHEN 5| fadl58 KIRIT @A
BRETICBWTA A M, FERERICEEL 5 X 2h o T,
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uLOD%*%Ot n . EEAEASLTICBW T, fadls8 KIBIL. T LW o 8T

A—Z =B TSR ERRGMNE o T,
(A) (B)

T 250 1 —~ 350

o o

= =, 300

2 200 { g

E E 250

$ 150 2 200

g g

=) @ 100

S 501 o= WT 3 o —o— WT
8 —— KO 8 —eo— KO
m O ————————————— m 0

0 10 20 30 40 50 60 70 0O 20 40 60 80 100 120 140
Time after injection (min) Time after injection (min)

Fig. 12. Insulin sensitivity and glucose homeostasis in wild-type and fad158-deficient mice fed
a normal chow diet.

(A) ITT; 3-h fasted WT (white dots, n = 5) and KO (black dots, n = 7) mice at 23 weeks of age
were used. The mice were given an intraperitoneal injection of insulin (0.75 U/kg body weight). (B)
GTT; 16-h fasted WT (white dots, n = 5) and KO (black dots, n = 7) mice at 27 weeks of age were
used. The mice were given an intraperitoneal injection of glucose (1.0 g/kg body weight). Results
are presented as the mean and standard error.

DT EENBEEESRE TICBW TN 21T o7, BRE S EKELZHIE Lo,
B~y 2L fadls8 / v 7 7V b~ U A TENR LN -T2 (Fig. 13A), Z DD
~ 7 ADKEECE RS D & BpAER < T 2 TSR I L DR EEINAE Lvo
IZxtLC, fadl58 / v 7 77 kv AT AR~ 7 I Z ERERMARE <2<, 14
IR CITAREIZfadl58 / v 7 7T v b~ AR 72~ 7= (Fig. 13B), F7-. 25 Hin T
~ U A %ﬁ’%aJ LR E B A HIE U7k R R MRA AIENEE CITERN A oo
Tehy . TR L OB EFA M, RSV TiX, fadlss / v 7 70 k<~ T 2D
5 SRUNEE B35 B 7= (Figs. 13C, D),
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(A)
~0.6 ~0.6
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S S8 )
s, 2,
5 7 9 11 13 15 5 7 9 11 13 15
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= 30 1 . g X
2 251
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> 157 -O-wT
o 10
m ——KO
5 i
0
0 5 10 15 20

Age (Weeks)

©

(D)

a
=}
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N
(&)}
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H KO

Liver weight (g)
N
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Fig. 13. Characterization of fad158-deficient mice fed a high-fat diet.

(A) Food intake (left panel) and water intake (right panel) were measured for WT (white bar, n =
8) and KO (black bar, n = 8) mice fed a high-fat diet. (B) Time course of changes in body weight in
WT (white dots, n = 8) and KO (black dots, n = 8) mice on a high-fat diet. (C) Weights of various
adipose tissues. WT (white bar, n = 8) and KO (black bar, n = 8) mice fed a high-fat diet were
sacrificed and dissected at 25 weeks of age. (D) Weight of liver. WT (white bar, n = 8) and KO
(black bar, n = 8) mice fed a high-fat diet were sacrificed and dissected at 25 weeks of age. Results
are presented as the mean and standard error. *p < 0.05; **p < 0.01; ***p < 0.005; compared with
the WT mice under the same conditions.

WT

EIEIE RS T IV TC, fadl58 KIEN A A Y sl LOWERGHREIC 5 2 5
WL RETT D720, 19 WECA > A U UtERER, 22 B ICBEARTREBR 21T o 7,
A LAY VIR OMER, A VAV VRGBT HORFRIZE N TS, KERZETIE
BEATROAE S5 &
iz (Fig. 14A), —J7. BEAMRRBR CIX., /v a—x & G5% o 7L o — 2 EEL
XA~ X L fadl58 / v 7 T U b~ U ATENBA LR -7 (Fig. 14B), UL ED
fER &L 0 fadl58 KBILEMEMIERESFME T C A U A Y VEZMEA NS E 65— T,

2Nb oD fadls8 /v 7 T 7 b~ ATILH 72— R PREN

BEFCEREIC

B H X0t
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(A) (B)
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z z
53250 ? 500
~ = *%
g 200 * g 400
8 150 St *k § 300
S 100 =, 200
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Fig. 14. Insulin sensitivity and glucose homeostasis in wild-type and fad158-deficient mice fed
a high-fat diet.

(A) ITT; 3-h fasted WT (white dots, n = 8) and KO (black dots, n = 8) mice at 19 weeks of age
were used. The mice were given an intraperitoneal injection of insulin (0.75 U/kg body weight). (B)
GTT; 16-h fasted WT (white dots, n = 8) and KO (black dots, n = 8) mice at 22 weeks of age were
used. The mice were given an intraperitoneal injection of glucose (1.0 g/kg body weight). Results
are presented as the mean and standard error. *P < 0.05; **P < 0.01; ***P < 0.005; compared with
the WT mice under the same conditions.

B BRBIUVNG

(1) &%

FAD158 {22\ T, RAA VRBOMBRIY 4 SOREBER A RO Z & &, Mg
JRTEDRE D /NI RBTET 5 Z E BB B E e -T2 (15), LarL., FAD158 73
EDRRIAEE C/MNUAEIZRIEL TW D, 20 AR P— 3 Al TH -7, £Z T,
ASEE T Protease digestion assay & FV T FAD158 @ ki U — &R L7z, & D5,
FAD158 ™ N Kiiids & ONC R AN A BN S AFAE 9~ D i ©/ NI ARIE L JRTE 9~ 5 RTRENE
DR STz (Fig. 8), N R, C K& bICHIREMIZHFIET S Z & FADL58
IR E I A B EEE O FREME b R ST, RAAL VRBORREZBET D L
FAD158 % 4 WIEEEY XV ETHLAEEREW ERBZXLNE, 4%k, il
FAD158 Hiti& % F\ 7= protease digestion assay <°. N-glycosylation site mapping #1719 Z &
T, AFRFREROGHEEREmD LN EEX DD, ARRFTL D, FAD158 7% C Kl
F£O LRR NHIIRE ICAFIET 5 2 L AR S 7z, LRR I v /X7 B RFE BAE FRAL &
LTHE SN TS (21-24), L > T, FAD158 2HIIE T LRR Z41 L T & DR+
CHAEALEREL TWD Z RTINS, 41, 3T3-L1 Mfao Ml w5y &
T, FAD158 ® LRR L AHAANENT HRF 28K T 5 2 &3, FAD158 D4r1-HaE & fif B
THETHEHETHLIEEZOLND,

I E CTHAFZERETIE, MIE L~V T fad158 2ENIE LA EICHIET 5 2 & &
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LML TS (15), Ll R~ zisi) 5 fadls8 O&HEIIE A TH -
7o T, RETILfadls8 / v 7 7 U b~ AEERL, 2D 217>, £7.
fad158 (X LRRC8 7 7 2 UV —IZJ@+ 5 Z &L 5., fadl58 KIENHD LRRC8 7 7 2 U —
DRBUCEEE 5 2 D060 et Lz, TofE, AelEliis X OWfkEics V<
fad158 K#HI% LRRC8 7 7 X U — DR BUT B & b 2 I W A[REMED /RIE2 S 7z (Fig. 10),
ZoZ ek, A &b aalENME S ITIETIZ, o LRRC8 7 7 X U — DI E |
FAZ XV | fadl58 KB ffON TV W ATEEME DS R S L7e, LvL, # o7 EH L
VDB EFOVEME EAIZ XD fadl58 RIBZ&fii> TV 5 AlEEME S & 5 72, redundancy
WCBAL T, KVEEMABRINBNELEZOND,

WIT, fadl58 KIEDEIZ G- 2 D B2 BB ELHT L, EEEREMHT T
Bt Uiz, TOMEE, HEREASKME T T, fadls8 / v 7 77 h~T R LEpER<
A TCHEMIZ BT 5 /3T A —F —ZEN o T= (Figs. 11, 12), — 5. e et
TTiE, fadls8 / v 7 7 U b~ U A TIRE, KN X OEF B @I/, T
o A VAR RPN B LT (Figs. 13, 14), Fadl58 / v 7 7 7 h~ 7 ZDKED
B E, BEIEVHERR RO BEEORD N —2>OERK E L TEZX LD, LML, ¥
AR~ 2L fadls8 /v 7 7 U b~ U 20 AGAIENHEAEREOZE L ITREREDOZDS
FEVb KEOEDOFNPRENWI ENLMOFKGE X bivd, 4k, tofHiko®E
EOEE R, =R LR EOMATIC L Y | fadl58 DRIAIR L LIS OB EI B
SN A EREENRE 2 S D, ML~V T fad158 IXASHHIL b & EICHIHET 5
Z&nn fadls8 /v 7 7 U kv U A D G AENIHELAEE & ORI 3k O BRE
WERELTEZLND, 5%, fadls8 / v 7 7 v b~ A0 BERHERIZ OV T,
FERGHRDOEOKR & S 70 E O PRI 217 5 Z L1 LV | fad158 23k L~/ ChE
PR b 2 A L T2 S0 B MNICR b EE 2 bivd,

7o, fadl58 /v 77U b U ADR T, KR LA BE B GNE MO E &I
WTHRFERT L7z & 2 A, KT & BEEB RV CITEEN D L TWieolzxt L,
R EIRERE T AR~ 7 X EEEIZEN RO ) o 72 (Fig. 13C), 2D Z
EDD, AR AAEVHEER T fadl58 OFBLCIENEIZEN B 2 ATREENRE 2 HiLd,
SRR A AR T D fadl58 ORBOMMNT 72 L& LV FEAeRFBATnE L E 25
N5, Sbic, fadls8 / v 7 7 7 b~ 7 A CIINFEE &2 LTz (Fig. 13D), I
iz 31T % fadl58 DOEREIT &L R TH D03, 2D < Z OHEEW IIAEHIT A P &
Nl BEB2x o5, 5%, fadls8 / v 7 7 U b~ 7 ZADOJFHRO MBI & & b
2, BT & fadl58 DBIEDORFNMLETH D, A A Y VEEZMEIZOW T, fadl58
w7 T TR URATER LR (Fig 14A), A > AU CIBEMEOIRKME & LT, BN
AR 53Uk 404 tumor necrosis factor o (TNFa), LA F | free fatty acid (FFA)72
EOTTARYA NIAVPHRESNTEY, ZNHRA A Y U OERIEEL HET
HTENGIIoTND (25), Elo, TT AR A NIA L D—=DTHDLTT 4 KRR
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FUNT, AV AY VSR ERESES R0, BRI IV T T 4 RR T FURE
DT 5 2 LR hoTWD (26), fadls8 / v 7 7 w7k~ w7 A% H GG NHELE AN I
HLTWDZ EnD, BRSO TNFa, LY AF 2 FFA O WENED L, 7
T ARRT F D5 M;#%MLK_&_i0\4/xj/m%@#iﬁbtk%z%
b, fadls8 KIBIZL B A v A Y VS ERORRZHLNIZT H7201I201%, 514,
:m%7?4ﬁ%4kﬁ%y@m¢%ﬁ%wﬁﬁéz&ﬁ%%f%é&%z%néo

(2) /INFE
1. FAD158 (%, N K L O C K A E RN AFE T DS /MR /ET
4 ATBEMEDS RIB S T,
2. Fadl58 /v 7 7 U = A& LT,

3. Fadls8 SCHIE, FIIRIIAGS K OFRIC S\ Co) LRRCB 7 7 3 U — 0%
BB E B 2 I W ATREME N R S Tz,

4, Fadl58 KiEIL, WE A AL FICB W CIRE, AL E R, ITE R,
A A S, BERETE ISR L 5 2 o T,

5. Fadl158 KABIZHAM &b~ BIEEERSME FICB W TRE, Al
EHE, THREENED L, AR VRGN L 72,
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B_E  KCNKI10 Ofsh5Hipa o bHfE 2 51 = X A OFRNT

B—®  Kcnk10 ORE _EFICEET 2 IEiMIIR S EEA| DRk O REt

WHFFEE D Z NV E TOMFTIH 5, kenk10 13 3T3-L1 AHAa O ARG AR > L F5E 3 REf 2
B — 7\ IS LA 2 oo TS (17), LirL, ZOFREL LEFA
DMENHR AL FEEAN O DRI HRT D D0, FELWBREHT R ST o Tz,
% ZC, 3T3-L1 MDA LI B & S 5584y insulin, IBMX, Dex,
FBS ® 5 5, D45 kenk10 DOFH TG 5 &2 Mt L7z,

(1) FEBA B L OER 5

1-1  FEEAE

3T3-L1 il (K B ALE)

Iy adi iAo — 27 v MEM E: i (DMEM) (= > A1)
Calf Serum (Life Technologies)

FBS (Life Technologies)

Insulin (Sigma)

Dex (Sigma)

IBMX (5547 A7)

FEARLE Hh DMEM, 10% Calf Serum

S kSR DMEM, 10% FBS, 10 pg/ml insulin, 0.5 mM IBMX, 1 uM Dex
AR ERS H DMEM, 10% FBS, 5 ug/ml insulin

1-2  3T3-L1 HifaookssE & RN vk S

oy 7Ly b CREARMA AUV T 5.0% CO,. 37°C DM FCTR#ELEZ, 27 L
v ML=, AR CRAHA 21T\, O F £ 48 FFEEE L7z, W T, &
(LB B CREMASHA LAMERRE LT, ZD%IT. 1 BB 2T BIREERS I TEE A7 #a
L7,

1-3  3T3-L1 Hfa~D & FEE:H O RN

NENTHENE AV EE G I BN S TR L 2 RN L7z W25 DR BT LA R IR,
+ins, +Dex, +IBMX, +FBS : DMEM, 10% FBS, 10 ug/ml insulin, 0.5 mM IBMX, 1 uM Dex
-ins, -Dex, -IBMX, -FBS : DMEM, 10% Calf Serum

+ins : DMEM, 10% Calf Serum, 10 pg/ml insulin
+Dex : DMEM, 10% Calf Serum, 1 uM Dex
+IBMX : DMEM, 10% Calf Serum, 0.5 mM IBMX
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+FBS : DMEM, 10% FBS

-ins : DMEM, 10% FBS, 1 uM Dex, 0.5 mM IBMX

-Dex : DMEM, 10% FBS, 10 pg/ml insulin, 0.5 mM IBMX

-IBMX : DMEM, 10% FBS, 10 ug/ml insulin, 1 uM Dex

-FBS : DMEM, 10% Calf Serum, 10 pg/ml insulin, 1 uM Dex, 0.5 mM
IBMX

1-4  total RNA D7
SHALFEERT 0 KRR L OVMEiFEX% 3 RE O A 5 TriPure (Roche) & F VN CHsft
7u k2 LICHEV total RNA Z 38 L 7-,

1-5 RT-PCR

R ML,
1-6  Q-PCR

W P EICHEC -, B L. 7 v —713 kenk10 (MmO00504118 m1). i EHR I
3T3-L1 HifDsr{bahiEss 3 IRFfH Hk  single strand cDNA Z e,

(2) R

Kenk10 D38 A BT 2 BRI LR 8RR A~ D 7=, £, FHEH
f%47 insulin, Dex, IBMX, FBS ® 4 5D 55 1 D& 72FFD kenk10 O HZ b %
Et L7z (Fig. 16A), 7 L#%E 0 BN S 3 BERIICR VT, 4 T X CETEE Ok
FHEANTIE kenk10 OFEBLA B L, 4 DT R TERWIZEFHITIE kenk10 OFRBITIZ & A
E EFH Lo 7= (Fig. 16A), insulin, Dex,FBS Z 41 1 DD A% & Tek5 Tl kenk10
DIEBNMEEALE LR LR o7, —F. IBMX OAZ ST, @E O bikE
FIE D kenk10 OFRBN K& < _EH L7 (Fig. 15A), RIZ. FEHIKS 4 DD H b, 1
D% RUWZIFD kenk10 O3B L & #iif L7= (Fig. 15B), 1% O oLk Al & bl L .,
insulin Z B\ 7255 oD kenk10 FHL L~ U328 L 7R /v > 72203, Dex, FBS T ZF# 1>
BRI kenk10 S8 8L L ~LiE B RF- L 72 (Fig. 16B), —J7. IBMX & RN Z5B5H1C
I3 kenk10 DFEHMT E AL EFH- L7any~ 7= (Fig. 15B), LA EDOFER L 0 | kenk10 D3 H
FEITIX IBMX NEEREEZ R L TNWDL 2 EBH LN E o7,
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(B)

z

N

[9)]

N
ol

Relative mRNA expression
(kcnk10/18S rRNA)
S
(6]
Relative mRNA expression
(kcnk10/18S rRNA)

o

Ohr -Ins +Ins +Dex +IBMX +FBS +Ins Ohr +Ins -Ins -Dex -IBMX -FBS -Ins
-Dex +Dex +Dex -Dex
-IBMX +IBMX +IBMX -IBMX
-FBS +FBS +FBS -FBS

3hr 3hr

Fig. 15. Effect of adipogenic inducers on the kcnk10 expression.

(A) The effects of media in which only one inducer was added. (B) The effects of media in which
only one inducer was omitted on kcnk10 expression. In columns labeled “-” the indicated inducer
was omitted; in those labeled “+” the indicated inducer was added. Total RNA was prepared from
3T3-L1 cells before induction (0 h) and at 3 h after the addition of various inducers. The expression
level of kenk10 was normalized to the 18S rRNA expression level, determined by quantitative real
time PCR (Q-PCR). The data represent means with standard deviations (n = 3). The asterisks
indicate significant differences. (*p < 0.01 vs. “+Ins, +Dex, +IBMX, +FBS”).

BH Kenkl10 o REMEHA MCE 125 2 2 B ORES

RERGAAR S (CARFR O FTENC 13— @M O MR FE 2 L = %, Z DBIGHE MCE & FEIEA,
RERGAAE ACIC LT E ZE 2 BTV D (27), 3T3-L1 Mg IR BRI R
% kenk10 DR B _EF-9 5B MCE 23 & 2888 & FIRFHIC©H 5 = & L Y  KCNK10
25 MCE (2B 57 5 st L7,

(1) BB LOFER A

1-1  FEEA R

3T3-L1 il (K H AELE)

Ny afBikA — 270 MEM Bt (DMEM) (=~ A1)
Calf Serum (Life Technologies)

FBS (Life Technologies)

Insulin (Sigma)

Dex (Sigma)
IBMX (}51 54 F A7)
FEAR S i DMEM, 10% Calf Serum
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G L % LS DMEM, 10% FBS, 10 ug/ml insulin, 0.5 mM IBMX, 1 uM Dex
S EARHERS Hy DMEM, 10% FBS, 5 ug/ml insulin

Nucleofector solution kit V' (Lonza)

Kcnk10 short hairpin RNA (shRNA) FEHL 77 2 I K (17)

1-2  3T3-L1 -fﬂiﬂ@@ﬁ%&ﬂaﬂﬁfﬂiﬂﬁ T
B EHICHEL -,

1-3  Nucleofector % v 7z transfection

3T3-L1 HEfE~D shRNA FEEL 77 2 I RE A1X, Nucleofector (Amaxa) z VN CT1T o 72,
2x10° fE DA% L shRNA J8H1~7"Z 2 2 K 9 ng. Nucleofector solution kit V (Lonza) 95
ul & vy, program: T-20 TESX/SVAZE 272, ZTOHME%E 12-well plate (2 3x10°
cells/well THE =, 24 IFRIES BB I AR TSR L . a2 7 Lo MZE L.
FOUEARR I CREHIASHL U=, =D F % 48 RIS L7k, LB E s il C R zs #a
LbBE LTz, £D%IE. 1 BB ST MIEER - CRIHIAZHL L 72,

B, FHT 473 br—E LT, GenBank (ZEFEIIL TV D MRNA EiF kA
EFFRMED 720y B -GTAAGATGAGGCAATGGAG-3* 77 7 A v N & 38819 % scramble
SshRNA L 77 A 3 K& iz,

14 Q-PCR
[ R i Rl ) Dy

1-5  HEfLEOFHHI

12-well plate (25578 L7=flifia a2 FVC, 2EaAER1 0 BB bifiE% 4 B H £ CH
Jat DF R E 1T o 72, A FRE . PBS T2 [HWEE L=, 0.25% Trypsin % 0.3 ml
Z. 5.0% CO,, 37°C T5 4l L7z, Ml EI Licth, 52 0z M L, mER
FHREAR A VGl 2 3HR L 72,

(2) R

Kenk10 OFEHAMEIA MCE IZ5 8% 5 2 2 @ af L7z, £, kenkl0 0¥ 8%
Q-PCR i L7=#E 5, scramble shRNA #3E A L7- = b o —/ Lfifig & il L ¢,
kenk10 Z5Y & L7z shRNA BT 2 I RZE A L7l Clx, so(bikE 3 K% C
1340 50%, 6 MEfE% CTIIA 40%, kenk10 OFBLNMIH] STV /z (Fig. 16A), Z DREE,
RERGMA LR IZ 35T 2 IS D 2 b 2 FHIl L 72 /5 5%, = > b e — uflila o fila %
SHEEEEND 4 H TR 3 fFICHIN L 72D2xt LT, kenk10 FEILANHI AL O Mka £ 37
EFHEND 4 BB L THIZEA LI L0~ 7= (Fig. 16B), LA EDFEF: L U kenk10
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FEHHNHIT MCE PHESNZZ & 705, KCNK10 28 MCE Z IEICHIEI L CT\vb Z &8
BHSMMWE o7,

(A) (B)
c
o
5 25 4
§2 Kk = —o—
2z — T control
gn_: 2 --®-- Kcnk10 knockdown
<8 125 . & 3¢
- | —
zg ~
x (2]
[ g 2
g O 2
5 3hr 6 hr [S
iz 541 L4
| control 3
0 Kenk10 knockdown o 0
0 2 3 4 (day)

Fig. 16. Effect of knockdown of kcnk10 expression on MCE.

(A) Knockdown of kenk10 expression by shRNA expression plasmid at 3 and 6 h after induction.
Total RNA obtained from 3T3-L1 cells transfected with a ShRNA expression plasmid targeting
kenk10 was subjected to Q-PCR. A scrambled shRNA expression plasmid was used as a control.
The level of kenk10 expression was normalized to the 18S rRNA expression determined by Q-PCR.
The data represent means with standard deviations (n = 3). The asterisks indicate significant
differences compared with the values for control cells (**p < 0.05). (B) At 72 h after transfection,
post-confluent kcnk10 knockdown cells or control cells were induced to differentiate into
adipocytes. Cell numbers were determined at various time points using a hemocytometer. The data
represent means with standard deviations (n = 3). The asterisks indicate significant differences
compared with the values for control cells (*p < 0.01).

F=H Kenk10 OFEMHIA C/EBPBE L N C/IEBPSD 3 LRI 5 2 2 EDKRE

NENG AR LR ICE1F A MCE (21%, $55 K7 Ch D CIEBPBNMLETH D Z &M
WEINTWD (28), 7=, R U #EEN T CTH D CIEBPSH MCE il L CW\Wb 2 &
D, YHFFERICE VLN E SN TS (29), 2T, JEIHIRMEERICEIT S
KCNK10 & C/EBPBE L O} C/IEBPS D B & fhia) L 7=,

(1) ZEBAES LOEBRTIE

1-1  FEBRAE
3T3-L1 Hif (K A AHLEK)
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YNty BEEA —

7 )L MEM ¥5H1 (DMEM) (= v A A)

Calf Serum (Life Technologies)
FBS (Life Technologies)

Insulin (Sigma)

Dex (Sigma)

IBMX (75747 A7)

FEAEE DMEM, 10% Calf Serum

Gy L % LS DMEM, 10% FBS, 10 ug/ml insulin, 0.5 mM IBMX, 1 uM Dex
S EARHERS Hy DMEM, 10% FBS, 5 ug/ml insulin

Nucleofector solution kit V (Lonza)
Kenk10 shRNA JE8L 7T X I K (17)

RIPA buffer

SDS loading buffer
TTBS

PBST

Blotting buffer

Blocking buffer

CIRPUAR

150 mM NaCl, 50 nM Tris-HCI (pH 7.5), 0.1% SDS, 0.5% sodium
deoxycholate, 1% Nonidet P-40

62.5 mM Tris-HCI (pH 6.8), 10% glycerol, 2% SDS,

5% B-mercaptoethanol, 0.01% bromophenol blue

150 mM NacCl, 20 mM Tris (pH 8.0), 0.1% Tween

0.1% Tween 20, PBS

25 mM Tris (hydroxymethyl) aminometane, 192 mM Glycine,

20% Methanol

- 5% BSA & TTBS (i p-C/EBPRHUIAZ 5 & =i )
- 1% Nonfat Dry Milk (Cell signaling) &4 TTBS (#t C/EBPBHiiAIS &

UL CIEBPHLIAZ IV 5 & E )

+ Rabbit anti human p-C/EBPB (Thr235) polyclonal antibody (Cell

Signaling Technology) (5% BSA &4 TTBS T 400 AR L T )

- Rabbit anti rat C/EBPp polyclonal antibody (Santa Cruz) (1% Nonfat Dry

Milk &4 TTBS T 500 {778 L T )

+ Rabbit anti mouse C/EBP& polyclonal antibody (Santa Cruz) (1% Nonfat

Dry Milk &4 TTBS < 500 {778 L Tt )

- Mouse anti B-actin monoclonal antibody (Sigma) (5% BSA &4 TTBS

C 100,000 AR LT )

+ Goat anti rabbit IgG (H + L) IgG conjugated horseradish peroxidase

(Jackson ImmunoResearch Laboratories, Inc.) (PBST T 10,000 f&%##R
L CfEH)

+ Sheep anti mouse 1gG whole antibody conjugated horseradish peroxidase

(GE Healthcare) (PBST C 10,000 %758 L )

ECL Western Blotting Detection Reagents (GE Healthcare Life Sciences)
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1-2  3T3-L1 -inH@ODP%}:HaHE{*HiH@ T
HOWE O EHiICEC T,

1-3  Nucleofector % A\ 7= transfection
WO L,

1-4 Dx=AZrTay M

3T3-L1 fﬂiﬂ’ﬂ% RIPA buffer TI&EfiE L, #8437 B &% i 2 THE O V- e s fing %
SDS-PAGE (2 XV B LT=, B L7=% >/ 7 'E % . Blotting buffer #1C Immobilon-P
Transfer Membrane (Millipore)}~k~Z7 > A7 7 — L7, FT7 A7 7—1%. membrane %
Blocking buffer (22 L, =R T2 K7 2 v %> 7 L7z, WKIZ, membrane % —KHiIK
237 L, 4°C CT—HapUi S 7=, %V T, membrane 2 “RPUKIZIE L, EIR T2
it S ¥ 71, ECL Western Blotting Detection Reagents THifH L 7=,

(2) R

Kenk10 R B 23, ARGfAE 0 LiBREIC R8T 5 CIEBPBOFRHL L ~L & U Viigfk L
~Jb, CIEBPSDIEHLL NI B2 D58 a2, U AZ 7 ay M THRET LT, 72
B. VU Mk CIEBPB L total CIEBPROD Y = AKX v 7 1 MENT 2 DORFRA/NV R
DI, 202250955, T@NVFﬁi&CEWBEﬁ%fké*kﬁﬁié
NCTWbHDOT, U Bk CIEBPB L total C/EBPROEEIZIZ Fd /N> Ka vz (30),
FF. 32 b — LI OV T, CIEBPROIREL L ~LEsrbikE 3 Itk Lﬂb
THrEFEE 12 BRI LTz (Fig. 17A), U U ER(E LU Eiss 3 BEf 41
%L%@ii%m%ﬁdzﬁ%&if%wvAw%ﬁokwﬁgﬂMomm%®%ﬁv
~UEAEEEE 3 B 2 v — 2 Itz ER- L7 (Fig. 17A), =2 b e —/LHifg & bt
~ kenk10 FEBLENHAAL TlX, C/IEBPBOF B &N /MLFFE 6 Fefiltk & 12 K THE
2 L= (Figs. 17A, C), £7=. CIEBPBD U L i&fk L~ L%, kenk10 ZEFRAMBIHINL T
SLEEE 6 BRI ICAE IS LT (Figs. 17A, B), 2DV VML L~ Db id, %
BL~LOD ERIFRETH o2, LEER-> T U UL L ~UL D 1336 B ol
ICEDRERTHDLAMRRENRE Z DD, S HIT, CIEBPSDHBLE T kenk10 FEELANHHH
PG bR 3 e & 6 KEM®ZICA IS L7 (Figs. 17A, D), LA EOFER LV
KCNK10 7% C/EBPB & C/EBPSDFEBLHIHIC A 532 Z LS B & 72 o7z,
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(A)

Kenk10
control
knockdown
0 3 6 12 0 3 6 12 (hr)
phospho-C/EBPf e c— c— B St
— — — e I
4—
total-C/EBPB — e — s < C/EBPB
S —— — g — - — <
total-C/EBP& - -— <« C/EBP$
<
B-actin
(B)
9T 1s 3hr @ T15 6 hr 2 T1s5 12 hr
g8 g8 8%
ca 1 ca 1 ca 1
22 £g 2g
250.5 gEO.S gEO.S
8o 8o 8o
-a 0 -—a 0 -—a 0
= control Kenk10 = control Kenk10 = control Kenk10
knockdown knockdown knockdown
©
915 3hr © E15 6 hr @ Z15 12 hr
89 8%g g8
Sa ! ch 1 ch 1
2a Sa& 2a&
skos 5005 S2os
ey |uw Buw
e’ control Kenk10 te control Kenk10 Te control Kenk10
knockdown knockdown knockdown
(D)
Py —li @S5 6hr o E1s—22hr
Sg sy Sg
s ! 5 T
= = =
é% 05 é%o.s gos
w o w
O~ O~ O~
<0 control Kenk10 e control Kenk10 te control Kenk10
knockdown knockdown knockdown

Fig. 17. Effect of kenk10 knockdown on the phosphorylation and protein levels of C/EBPg, and
the protein level of C/EBPA.

At 72 h after transfection, post-confluent kenk10 knockdown cells or control cells were induced to
differentiate into adipocytes. Whole-cell lysates were prepared from the cells at various time points
after induction and were subjected to Western blot analyses. B-Actin was used as a loading control.
(A) These figures show typical results. Arrowheads show nonspecific bands. (B) Quantitation of
reduction rate of phospho-C/EBPp after induction. (C) Quantitation of reduction rate of total-C/EBPf
after induction. (D) Quantitation of reduction rate of C/EBP$S after induction. The asterisks indicate
significant differences compared with the values for control cells (**p < 0.05).
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BIOET  Kenkl0 OFEIEINA L R Y ¥ TN B x B EBOREH

Insulin (FZAEHIRL A LICHZHTH D L & HIZ, MCE ILHb RELSHFLHELTWD, iz
X, A AV v 7 F U LY Foxol 28 U R L S A, HlREE I A Sl 3 % p2l Z B
TH5ZED., MCE TREATHDLIZ ERHFEINTWVDS (B, & 5HIT.,
phosphatidylinositol-3 kinase (PI3K) FLEAIDFEERG, A LAY v 7 FI/UIZEBWTHE
PR ZH S TS PIBK S MCE ICRETH DL Z EMH L Lo TS (32, 33),
Z 2T, KCNK10 & A R Y o 7 o BV 2 Mt L7z,

(1) FEBA B L OERI 5

1-1  FEEAE

3T3-L1 il (K B ALE)

By adi A — 27 )0 MEM 55 (DMEM) (= > A1)
Calf Serum (Life Technologies)

FBS (Life Technologies)

Insulin (Sigma)

Dex (Sigma)

IBMX (75747 A7)

FEARLE Hh DMEM, 10% Calf Serum

S AU % LS DMEM, 10% FBS, 10 ug/ml insulin, 0.5 mM IBMX, 1 uM Dex
AR ERS H DMEM, 10% FBS, 5 ug/ml insulin

Nucleofector solution kit V (Lonza)

Kenk10 shRNA 38 7T 2 I K (17)

RIPA buffer 150 mM NacCl, 50 nM Tris-HCI (pH 7.5), 0.1% SDS, 0.5% sodium
deoxycholate, 1% Nonidet P-40

SDS loading buffer  62.5 mM Tris-HCI (pH 6.8), 10% glycerol, 2% SDS,
5% B-mercaptoethanol, 0.01% bromophenol blue

TTBS 150 mM NacCl, 20 mM Tris (pH 8.0), 0.1% Tween
PBST 0.1% Tween 20, PBS
Blotting buffer 25 mM Tris (hydroxymethyl) aminometane, 192 mM Glycine,

20% Methanol
Blocking buffer ~ + 1% Nonfat Dry Milk (Cell signaling) & TTBS (§T Akt Hiik% %
& X )
- 5% BSA &4 TTBS (§ii p-Akt Hiik & H\ 5 & X i)
— UK - Rabbit anti mouse Akt polyclonal antibody (Cell Signaling Technology)
(5% BSA &4 TTBS T 1,000 f5#7R L CfEH)
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- Rabbit anti mouse phospho-Akt (Ser473) polyclonal antibody (Cell
Signaling Technology) (5% BSA 74 TTBS T 1,000 %48 L Tt H)
- Mouse anti B-actin monoclonal antibody (Sigma) (5% BSA &4 TTBS
100,000 f5AARR L CHE)
R/ € 71NN + Goat anti rabbit IgG (H + L) IgG conjugated horseradish peroxidase
(Jackson ImmunoResearch Laboratories, Inc.) (PBST T 10,000 f&%##R
L CTREA)
- Sheep anti mouse 1gG whole antibody conjugated horseradish peroxidase
(GE Healthcare) (PBST € 10,000 {7578 L 1l )
ECL Western Blotting Detection Reagents (GE Healthcare Life Sciences)

1-2  3T3-L1 %mﬁao>fi%%é:ﬂaﬂﬁ%mﬁaéﬁ{taﬁé%
%#% "‘"“ E [_/71:_.0

1-3  Nucleofector % A\ 7= transfection
R O HICHEC T,

1-4 - AELTay MEHT
%gﬁ /’ffr‘—‘/\‘/r‘ Ebf\_

(2) R

Kenk10 OFREAMMGI 23, AR LIEFED Akt DV U LIC G2 D 8B E Y = 2 X
7 uy MESFTTTRE L7c, £7. 30 e — LIl Tk, 2 kiEfe < Akt OFEBL L
MZEAGIE e o T2 —H . U Vb LU biEE 3 BEI I BR L. 0%,

2 L= (Fig. 18A), =o ki — LA & kenk10 FEELHNHIMMAG 4 b5 5 & |
Akt DIEHL L ~LFER2 < L U UL LU kenk10 FEELHIEIHND oM LE4
PTHOMSTHEFITED LT (Fig. 18), L EO#FSE L ) | KCNK10 [ AEH#f 5L
BICBTAA R U T FADORENCHEE LTS Z ERHA LN E 5T,

WUz, insulin FRLIZ L B A A Y U TP MREEIZ BT H KCNKL0 23B 53 % 7
EDFHRD 728, kenk10 O 3SELINHIAS insulin D Akt DV Rk 5z 5 B2 %
VAT ay MENTCRE Lz, BEHE, 2 he—uflila s kenk10 FEELHNH]HE
% 4 BRI JE S H N CREEE U724, 10 nM insulin THIE L CfT->7-, 2> hr—/Lb
MR TIE, A A D R Akt OFEBL L~ WAL LR 7S, U U ife L~vi
Fili4% 30 4y T EA- L, 60 0 THIAL L-ULEFE->7- (Fig. 19A), Z DK, =1 ho—
JUHIRE & kenk10 FEERBNHIAINL &2 lelle 5 &0 Akt OFEFL LU FzENR L U U1k
LT kenk10 ZEELENHIAL CHRIPAZ WU ORER T H A RICHEAD L7 (Fig. 19), U
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ORI Y KCNKLIO 251 AU o VORI HEET A E R LNE oo T,

® control Kenk10
knockdown
0 3 6 12 0 3 6 12 (hn)

phospho-Akt

total-Akt

B-actin ‘_—_—.—

© 15 3 hr o 15 6 hr o 15 12 hr
T~ © = T =
- = X
5L * sL* §< °
= = X X
© 05 g <05 g <05
58 -5 S 5 &
o 2 o 2 0
° control Kenk10 control Kenkl0 control Kenkl0
knockdown knockdown knockdown
o _15 0hr o 15 3hr o 15 6 hr v 15 12 hr
T c ®c © £ B =
5§35 ° §8 ¢ §8° 5§ ?
S a =] S =
S Sos S €os S Sos 5295
g X _g x g _:: = v
o < 0 Qo < 0 -9 EES
control Kenk10 control Kenk10 control Kenk10 - 0 control Kenk10
knockdown knockdown knockdown knockdown

Fig. 18. Effect of kenk10 knockdown on Akt phosphorylation.

At 72 h after transfection, post-confluent kenk10 knockdown cells or control cells were induced to
differentiate into adipocytes. Whole-cell lysates were prepared at various time points after induction
and were subjected to Western blot analyses. (A) These figures show typical results. (B)
Quantitation of reduction rate of phospho-Akt after induction. (C) Quantitation of reduction rate of
total-Akt after induction. The asterisks indicate significant differences compared with the values for
control cells (*p < 0.01, **p < 0.05).
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(A)

Kenk10
knockdown

0 30 60 0O 30 60 (min)

control

phospho-Akt — — e

total-Akt

— — -
B-actin e — - ————

o 15 30 min o 60 min
T = © :'_,\
=X =X
5 f\(_. 1 g f\(_, 1
= X =X
g <05 g <05
s S &
e, o
control Kenk10 control Kenk10
knockdown knockdown
min min
o 15 30 o 1560
8 < s c
551 58°
g §0.5 § ;O 5
R 8L,
control Kenk10 control Kenk10
knockdown knockdown

Figure 19. Effect of kenk10 knockdown on insulin-induced Akt phosphorylation.

Kcnk10 knockdown cells or control cells were starved for 4 h and treated with 10 nM insulin.
Whole-cell lysates were prepared at various time points after treatment and were subjected to
Western blot analyses. B-Actin was used as a loading control. (A) These figures show typical results.
(B) Quantitation of reduction rate of phospho-Akt after insulin stimulation. (C) Quantitation of
reduction rate of total-Akt after insulin stimulation. The asterisks indicate significant differences
compared with the values for control cells (**p < 0.05).
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BRE EBEBIUVNG

(1) &%

UIFIEED ZAVE TOMRFHI LY . RIS LTI kenk10 23— PRI R B E
AT D52 EBWLNE TS TN, ORI LN EOFHERBTICHKT 500 R
HTH-72 (17), £ Z TARETITE T, kenk10 @%@%L%&:E%f(,@m%ﬁm i
L7c, ZOREE. IBMX 28 kenk10 FEL EHICHH L TWAH Z R B E 72 o7 (Fig.
16), IBMX I cAMP DRKIEHITH 0 | FAEN D cAMP J2EE2S |5F-4-5 & protein kinase A
(PKA)YD > 7 F A NEMAL SN D, PKA D 7 F L TiEVEAL USRS b & A3 %
#i 5K 1 & LT cAMP-response element-binding protein (CREB) M#i& XuCTW\ % (34),
NENGHfRs LSRR IZ T, CREB 1350{ba5E 5 /0212 Y U ERfb S 41, kenk10 DIEHL
EH X BOEEICIEMA LTS Z 005, kenk10 OFEHL EF- 121X CREB 23B5- LT\

AREMEDR B Z BALD (34), £72. ZOMRFHIF W T, IBMX O A& Eekiih & insulin,
Dex. IBMX, FBS % &icid i Do {bahEsihod kenkl0 DIEHL L ~/L % L LU%E
IBMX DA% & Teks i J5 73 kenk10 88 v/\/uz»mz)xot (Fig. 15A), & B2, HWHF D
HMEFHER D Dex £721% FBS ZBR\W\ 2454, kenk10 FEEL L ~L 3 E5F- ut (Fig.
15B), L HDZ &k, Dex & FBS i3 kenk10 @%%fﬁ%:;% ZHIE LT B ATREMEN S
ZHi5b,

WMHFEEO Z N FE TOMFHZ L Y KCNK10 23k 2 EIC #4252 & 23
BEIRS TV, ZOFEMZRHIEEEII A ThH -7 (17), =2 T, IEI#IRS
{LIZHZH T d % MCE 723, kenk10 D FEEL A & RIRFHICE 2 5 2 & 226 RIZ, MCE

AR LTIt 27z, 0%, KCNK10 28 MCE % [IEICHIEIT 2 Z L A L0 E
72 o7z (Fig. 16), K'F v /L & MIFIESEIZ DWW TR, Kp 7 7 2 U —@DH T KCNK10 &
FUH 777 IV —IZJBT 5 KCNK2 23, BINEHRDS A ORI B 595 2 & 23S
T TWD (35), iz, Ml MIE O G HIIBATT 2121%. KT ¥ 20l
MDUETHD I ERRESNTNDEN, ZOFELWVEETIWELEARHATH S (36, 37),
L7273-> T, KCNK10 @ MCE fil#itE o fiiziL, MfaE 4 i & Lz KCNK10
DOIEREFRIT D LB L B X B b,

wIZ, MCE Offil#I[R 1 C& % C/IEBPBF X (8 C/EBPS & KCNK10 & o BE M 2 Fiff L
72o ZOFER. KCNK10 78 C/EBPB & C/EBPSDFEBIHIMENC Z55-4 25 Z L BN B E 7
o7z (Fig. 17), Kenk10 FEBUMGIHIIG TIX. s3b#%E 3 Kt/ & C/IEBPB L C/EBPS
DFRBDAD LT =Z Evh, KCNK10 (TifGE 72 i & 4 L C C/EBPB & C/IEBPS™D
FHEFIZFHFG LWL ERTFRIND, TNETOREN DL, CIEBPR, C/EBPSD
BT, CREBIZE VWIS TND Z NS> Ts (38,39, LaL, K'F ¥ *x
JL73 CIEBPBX® CIEBPS. fildDiE(n T DFBLFEIZBT D > TV D HMEIL S TR,
KCNK10 (Z & % C/EBPB, C/EBPSDFBLFHIIXA A L BRI K2 b D7D, A
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I U BBIRAF 72 AN = AL LD L DR OOKET b & O T, 5 LW LB T
bbEBZLND,

I HIZ, MCE ZHl#lT 2 7T IVAREHED 1 DThLIA LAY v T7F e
KCNK10 & OREMEZ MR LTz, £ OfEHR, KCNK10 251 R Y o 7L Ol
FHEHELTNWDZ ENHLMNE -7 (Figs. 18, 19), WNEZAIAE TIX, BioHAs PI3K <> Akt
DIEMAL DB &4 L0 D 2 &N, ZRETICWME SN TS (40), KCNK10 1% K D%
WPEZFREI L, BEAMZHIE L CWD Z N> T (18, 19), L - T, KCNKI10
DB ZE L, Akt OIEMELZ L TWD 2 ERBEZ bD, 4%, KCNKL0 @ K3
F v MR BT 4 TR TR MR 2 VT KCNKL0 O A A diatEnA 2 ) vy
7 FIVORENCEFE L T DEDRET20ERS S,

(2) /IR
1. Kcnkl0 OFHLIL, IBMX TR FE I 5,

2. KCNK10 /X. MCE ZEIZHIfd 5,

3. KCNKI10 (%.C/EBPB & CIEBPSDFEHIHHIS LA A Y 2o 7 F AV OFEICFF
5‘?50
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i

ARG, BERIE. @i, JRERFEER EOEFEEROY A7 777 2—ThH 1,
IO OFENER D Z & TEIRME(L 5] & & 2 i, DR BINILERBIZER D
ENHEEMEE RS T D, LD > T, BB D531 A J1 = X LOWFGE0 AT
O TWa, I OIRE & LT, MBS OIERLOMI, REMHROEOIEM &
BETHDLZ N> TND (2), RENAIIROE O, AiBRAG AL O IR IiHI D
~OLEBELS B LT 5, EMMilaskizis T, HHILIEEIC PPARyS> C/EBP 7
7 IV =R EOEFRFPEETH DL Z ENMEINL TS (6-12), LarL., bl
IZOWTIE, WEEAHAZRENEZEINTND,

Z 2T, UHFFEETIX PCR-V-7 b T 7 v a iEEAWT, KBNS oIl B
TRRAN LFT 82 S5EHE L7 (13,14), Z0Hho—oi%, FEE+TH D
ZEMD fadls8 b Lo, ZAVE TONMIEEOME G, fadls8 23 N Kiiic 4 >
DO E@iEEL, C Kl LRR O X /X7 B2 a— KL TWA Z &, fadl58 O3 EHLNE
il LiEE 6 Rl 2 B — 27 1o —ikic ER3 5 2 & BREREBRI L O3B
HIZR ORI S fad158 ASHENTHIAL b2 TEICHIE9 5 = & . FAD158 /MaiRIZ /e %
ZEMBPHLIMNTIRSTWD (15),

T, YRR CIIMNATBUEAFZ S U R X — L OFEMEL Y KT ¥ R T
&% kenk10 SFERGHIAR LI R BN —iE T ER T2 2 L 2L LTV D
(16), TN FE TOLMEEOMFNT LY | kenk10 OFEFAENHIE I LFEE 3 B # %
E— 27— BRI 2 8 FBIHIR ORET L Y KCNK10 23 iEHEE 73 1k 4 IE
IZHIEIT D Z EMB SR> TW D (17),

AWFFE T, fad158 36 LU KCNK10 O W 722 HHEREMENT 2 B & L CRTT 2D 7=,
AT, fad158 OFEREM#T & L C. FAD158 @ hiR 1 ¥ —DfiEtr, fadls8 / »v 7 7 v
<~ T ZADRISL EFRT 21T o T2, #£3-TlE, KCNK10 O#EEfEHT & LT, MCE & H.0
(RN A AT 2 72,

F£7°, fadl58 OIEREFENT & L T, FAD1S8 I[Z/MakE s RV ETHDH &b, £
D kAR v P —DOfENT % protease digestion assay & VN CTiT-o 72, £ DOFER., FAD158 @ N
Kk LU C Kb &6 6 b ML E N AL T D8 T/ MR /TET % rTREMED /R
B ENT, ZOREEL Y, FAD158 @ LRR [THIIWE I 5 5 rlREMEAE W Z ENE XS
N5, Fadl58 (X LRRC8 7 7 2 U —IZJB L T\ 5 Z EBNBUETIX 2> T D (21), =
NETIZ, LRRC8 77 2 U —DHDO—~>TH5 LRRC8a 1L, My 17V v ffiE D BHE
26 LRR AR LIEZEREN RO | ZOERMENREE TS & B ks HE S
N5 ERHEINTND (41), 2D LD, FADIS8 NZDOREZ -9 7-DI1ix
LRR NEE L E X HNDH, F72. LRR X4 /)7 ERIMAEMERTNL & L CORREIZD
WTHER RSN B D (22-24), L - T. FAD158 @ LRR 1%, #IOE T &0 0RF &
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MEERATD ZEICLY, MEEZREL WD ZENTHEIND, &I, LRRC8a D%
HEIZDOWT 2 DO 7 N —7 )b S, LRRC8a I3 EMEIMET =4 F v 1/,
volume-regulated anion channel (VRAC) D{EMHALICEHE R EHIZ R L TWDH Z LG
DT oTz (42, 43), L7z~ C, W77 VU —IZE$ % FAD158 & [AkIZ, VRAC
b L<IFMOTF v 250 FOIEMALICESD > TW D DO Tixevwin RSN D, 414,
LRR %41 LT FAD158 L HHANEH L TWA T ¥ RS LI EDRETT 20BN H 5,

Iz, fad158 OEE L~ TOEFNZH BN T 572, fadls8 / v 77U h~w T A
DRISLE . Z DT 21T o7, ZOFER. mENEEESRIE T2V T, fadls8 25, (K
HIE, AEAEEEN, 2 VEEZMEOIRTICEG T 2 EBHA LN E o7z,
AL L~ L OGRS ClE, fad158 FEELENHIC K 0 SERGMA (kA3 S dviz, L7zds - T,
fadl58 / v 77 7 b~ AT, (KEB LOACIENEN D LIoolX, EiR L~ ThE
Wik b gl S 7c o2 e FRIEN D, ZOZEEZHALNITT L0, 51,
fad158 / v 7 7 U b~ 7 2D AAEHHERKRIZ I T, AR IR & BiSERE A Al e o |
B OFHARC, fad158 / > 7 7 U b~ U ZAHRATBEIENIHIAL O /L EBR A LB E B X i
%,

A A Y VEZVEDS fad158 KR T LEAT DA E LT, AGAIENHBEORAD I

TA A UHPMEEZERLT D TNFa, LI ZAF 2, FRA 72 EDOF MDD, A v A
VNS ERD LT T A RR T F OO EANEZ BND, iz, BN
72:}:75)4/74)/0)5’ 7y Ok E LT LI BB A A D
BEREAR RDEIRIF IR BIG- LTV A Z eI TS (44,45), HFE=ED N
if@*ﬁaﬂ% 5. b b fadl58 VEHH CTECFEBELL TWDH Z 5o TND, 20D
ZEmD, BT fadls8 23 A Y UREZAMEIZES- L WA ATREME S B R B LD,
L. BRRIICERIT 5 fadl58 OEREMIT L LE L E 2 b5,

cilt, fadl58 L [A U LRRC8 7 7 X U —"T& 5 LRRC8a D / » 7 7 U b~ o7 A DfiFHt
DMT4L, LRRC8a / v 7 7 U b~ U ADRBM L LT, BAEBSED L5, FHFmoOR
D EARRIZ X DIREORA . MIE S SO YA XORD A ERE ST (46), E Tz,
B & b~ LRRC8a KB Tld, B Ml DA E T IE S, T4 LU
BENARKEPLEIND Z ENHLMNE STz (46), = 512, LRRC8a DIEAME T & LT,
LRRC8a 7> growth factor receptor-bound protein 2 (GRB2). GRB2-associated binder-like
protein2 (GAB2). lymphocyte-specific protein tyrosine kinase (LCK) & fHAAEH L. PI3K @
A — REEMALT 252 L1280, LRRC8a 28 T Mifld DA Z IEICHIE L T\Wb 2 &
DR E T2 (46), R MEICEB W T, PIBK OB A — Raegief VA v
TIINEETHD Z EBDHo> TS (47), L7z23-> T, FAD158 & GRB2 X° GAB2,
LCK EAHAAEM LT PIBK D1 A — R HlfH L TV 5 ATREME NS 2 LTz 51%,
FAD158 & Zi 6 DR+ & OFFHEAEH SR, fadl58 KIEA Akt DV Rk H 3 5%
DFFIT72 EZRATOMERH D EEZ BIND,

-40 -



Fad158 DOHEEEFEMTICZ LV . FAD158 O lism 2> Ml B ZFAE 3 % AlaEtE & . fad158
DEIENEIC L DR & A v 2 Y ARPIEZ 5 & 23572720+ CTb 5 ilREME R
Eniz, PR Y—0OfIEREZ b EICHAEERR T2 A0 ML, SohnifRs
fadl58 / v 7 7 U b~ U AD W2 HENTIZEICT S Z & T, fadl58 D4y 1-HRE DRI
BTN %OBETH D,

VT, KCNK10 OREfEIT 21T o 72, £97°. kenk10 OFBLUZBIH-7 5 fENIHIILSY
EFHERIL S ZRB LT L 2 A, cAMP JRIEAITH % IBMX 73 kenk10 OFEHL A IZ
HTHHI EDRHLMNE/ R oT-, — 5. Dex, FBS 75 kenk10 D38 B & #1ifil - 5 vl REMEN
AR E 7o, MR cAMP R ESIZ X 0 IEME (LS D855 K f- & LT CREB, Dex 23
RH5-4 B #RE[K ¥ & L T glucocorticoid receptor (GR)23%& 2. B 5, 4%, kenkl0 O~ 1
T—Z —fEATIC X0 . BN LIRS 1T D kenk10 FE BRI A2 00 & 2M2 T 5
VENDHD,

KCNK10 [ZA i M b & IEICHIET D28, ZOFEMe A B = X LIRHATH - 72,
Kenk10 O3B FAREH & | MCE 23 Z 2 REI AR T 2 Z & 6. MCE & HlZ
it L7, T OfER, KCNK10 28 MCE % EIZHIfHi§ % & & 12, C/EBPBE C/EBPSD
KB HETDHZL, ARV U T FALOREICHELST L ERHALNE o
(Fig. 20), A FETIZ, BBz a7 S-SR eMin <X, AENHIIE LS L &
N5DZENRESNTVD (48), KCNKL10 (I U722 I EM ISR L, ZF
{EESEDZENHBLNATVD (18,19), ZD L5 #Blmh b, KCNKL0 [IEENL DL E
k22 Z Lk RS EEZSIE L WD AL EZEx b b, Lo T,
KCNK10 AAERGMIRE LR IZ 3 W CTEEA DL EALIZEH 5 L TV D G0 a5
TENSBOBETHD, E5HIZ, KCNKI10 & KCNK2 131 A v st Ik FEaic 7 7
F U E R ORICEE CTH D Z ENWE SN TWD (49), 7=, IR LiE
BRIZBWTT 7 F UlaE R OZ I L VMO NELT A Z ENEETHLZ &
DMESNTND (B0), 2D 2 >OHEEZHFHLETEZSDHE, KCNKL0O 37 7 F
fa Bk A2 G925 2 L1k b MCE IEIMIfa b2 HI L TWD Z ENEZ B,
KCNK10 O 7 7 F Mg #& o filiiL. PKA (2L % KCNK10 @ C KD U by &
BEWTHDHI Lo TWD (49), Lo T, KCNKI0O DV R L~V DG NS 144
EThb,

FERGHIIR 3L & KT v 22DV T, KCal.l T % R/l & Kyl0.1 T v RV OFREBLH
Hillc £ 0 MZERSME OIS EAHE SN D Z ERREIN TS (Bl), Fiz,
FEE R IR AE AR~ b3 28R T, kx BRI KT ¥ 32BN TH
RN R SN Z ERHRESN TS (52), K'F v R/MIIEHITE < OFEENTFELE
THIZENGoTEY | 210 PEMEICENISEZHIE L Tnd Z R TFEIN
Do AMEIDN. T O OMEH O BN 5 Z LB SN D,

L EX O ARBFZE DR DS BRGS0 WA ORI AL S | IERSCZ AU PE D bk~
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Fig. 20. Schematic representation of the regulation of MCE by KCNK10 during adipogenesis.
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