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AT N R AU LU T O EEZ VT,

ABC, ATP-binding cassette

ASBT, apical sodium-dependent bile acid transporter
CDCA, chenodeoxycholic acid

DCA, deoxycholic acid

DHEAS, dehydroepiandrosterone sulfate

EGFR, epidermal growth factor receptor

E3S, estrone-3-sulfate

GPCR, G-protein-coupled receptor

LC/MS/MS, liquid chromatography tandem mass spectrometry
LCA, lithocholic acid

NTCP, Na*/taurocholate cotransporting polypeptide
PREGS, pregnenolone sulfate

RNAI, RNA interference

SOAT, sodium-dependent organic anion transporter
SLC, solute carrier

TCA, taurocholic acid

TUDCA, tauroursodeoxycholic acid

UDCA, ursodeoxycholic acid



s

FTUAR=Z—IE, BARBELICHFET D22 N7 ETHY . < DA,
HERE A AR A M C AR IR 2 il L AT < W EEM) K OYNIRIME D A4 O g it 2 1 1
LTW%, b7 RAR=F—d, MO REZCH RV E ORI E
Rz AH 5 Z LIS K0 BB OMEFFICE 50, £, BESNTZEDOR
I, AR IRT Pt do JS OV IR MNE 43 s 5 254 DWRUYL « 43T - HREEFE I b
BELTWS [1), FT7 U AR—2— bR OGE L Rtk, AEREB L2
[ C L 2ROt SN2 %6. BEHENELC, WkiEEIMET 95 Arke
Wb D, £lo, EMORBIZELD N7V AR—F —DORBFEFEORE S 72
SNTWD [2, WTFNOHE S EYORIR K ORITEH ORB 2 RES 5 ER &
0D LT LD, R TORMIBRIZEIT S b7 v AR—Z —OEEMHENGE
HDHILTWD [3],

N7 AR —%—I% solute carrier (SLC) h 7 > AR — % — & ATP-binding
cassette (ABC) h 7 > AR —& —IZ KAl b, WlH, SLC 7V AR —F—[%
BIRFIZESNTHA S, 2hETIZ 51 77 X U — 378 4 7 HUGO Gene

Nomenclature Committee (http://www.genenames.org/) (23 W THAE T

2[4

A =77 N T UAKR—=H—ThH D SLCI0A4 L, T b U U AHIFEE= b T v
AR—%—7 7 I U— (Solute Carrier 10A, SLC10A)IZJ& 7T %, SLC10A (2%,
SLC10A4 DOz 5 SDOE{sF. J724%H SLC10A1l, SLC10A2, SLC10A3.
SLC10A5 % LT SLC10A6 73 ®7 5, SLCI0A 7 7 2 U —{iX, #¥. Y. %
AT 50 UL EDA A= ESNTEY, KRR KA A (pfam01758)

DMEIF STV 5, SLC10AL 1351144 Na'/taurocholate cotransporting polypeptide


http://www.genenames.org/

(NTCP), SLC10A2 3514 apical sodium-dependent bile acid transporter (ASBT),
SLC10A6 3514 sodium-dependent organic anion transporter (SOAT) & FEIE 4L
TWo,

SLC10A1 (. cholate, taurocholate %:® bile acid, chenodeoxycholate-3-
sulfate % @ bile acid sulfate, estrone-3-sulfate (E3S). dehydroepiandrosterone
sulfate (DHEAS) % steroid sulfate % fE &35, SLC10A2 X, cholate,
taurocholate %@ bile acid Z5H &9 %, SLC10A6 % E3S. DHEAS B L
pregnenolone sulfate (PREGS) % @ steroid sulfate Z 35 &9 % [5].

SLC10A4 LA HMFHINZ SLC10AL, SLC10A2 35 L TF SLC10A6 & 53.5%.
54.4%35 L N 51.5% DFE R 2 £F-> [5], SLC10 7 7 X U — D IE % Rkt & 3t
\Z Figure 1 1R L7c, 2O X9 @V HHEMEZFFOIZH D 53, CHO #ifid,
HEK293 #ilfitds L7 7 U Y A T = /VIREIEIC Z ~ + Slcl0ad Z 5l 3l
EH72RIZBWT taurocholate, E3S. DHEAS 35 KT PREGS 7%, ik S/
WZ ERHE SN TWD [6, 7],

b MZBWT SLC10A4 mRNA (3, /MG, flEOIEIZmI IR ST
% [6], ¥£7-. SLC10A4 mRNA IZt FMERFMIZINT 5 S 10 BWITHT
THBAENINT 52 006, PHOFEIZEGT 2 MaEENRE I TWND
8, 7 v FBLU W RIZHBT Slcl0ad MRNA OFHEIIMIZIB VTR S &
<V ENLAAOMMBEIZ BV THIEWIEI L~ )L Z27R7 [6], 7 > I Slcl0a4d
MRNA [TERE RS AEEMEMRRICEZEEL L TR Y . 6-hydroxydopamine d &
HADRGICEVIEEISNIGFICHNF Y LXFab—var$52 L
B RN AEERIMARRE O AEFTRENIZ R G- 2 ATRB S R STV D [9),
T, REUNRTEITRCERBE L WA Z ERWEINTEBY, #Thal
NEEMEARRRIZ I 1T D FBLDHE STV D [6], LLAT, AN TR R OFF/ED



WEINT, L LRt ZOBERBIZOWTERZEH LN STV [10],

- SLC10A1: bile aicd (cholate, taurocholate, glycocholate, taurochenodeoxycholate,
taurodeoxycholate, tauroursodeoxycholate, taurohyodeoxycholate and
tauromurocholate)

bile acid sulfate (chenodeoxycholate-3-sulfate)

steroid sulfate (E3S and DHEAS)

= SLC10A4: Taurocholate (n.t.), E3S (n.t.), DHEAS (n.t.), PREGS (n.t.) and choline (n.t.)

—= SLC10A6: steroid sulfate (E3S, DHEAS and PREGS)

SLC10A2: bile aicd (cholate, taurocholate, chenodeoxycholate,
taurochenodeoxycholate, glycochenodeoxycholate, deoxycholate,
taurodeoxycholate, glycodeoxycholate, ursodeoxycholate,
tauroursodeoxycholate and glycoursodeoxycholate)

— S| C10A3: undetermined

= SLC10A5: undetermined

Figure 1. Phylogenetic tree and substrates of SLC10 family.

SLC10A4 1T, MEHEEAEIZH T SLC10AL, SLC10A2 35 LU SLC10A6 &
FRIZEWHEIEIMEZ BT ER TSN TS [, 2D Z & n, SLCL10A4
(2R TR E AR S O SES A BRI B G- 5 rTREMEDN B 2 BTz,

b h/KEE SRR AR IE ok TE67L MaiX V) < O OBk D FRFE A FF S, ==
FoETEF L) CZFER TEFLa) XTI =B EEET LI LR
WEZNTWD [11, 12], SLC10A4 [T = U AEEMEMRRICE BB L TW\WH Z &
D, TE671 AHEIZ SLC10A4 MHHL L TW A AIREMENRE 2 biviz, LEX D
AL TIL SLC10A4 DEEEEIS X L LIS O FEIR & #iikag & OBIfRIC

B L. TE671 M4 T SLC10A4 DOESRERRMT 21T -~ 17,



%1%  SLC10A4 DOFEEMEAT

%18 SLCL0A4 OT T A * > MEHT

1 MDGNDNVTLLFAPLLRDNYTLAPNASSLGPGTDLALAPASSAGPGPGLSL
51 GPGPSFGFSPGPTPTPEPTTSGLAGGAASHGPSPFPRPWAPHALPFWDTP
101 LNHGLNVFVGAALCITMLGLGCTVDVNHFGAHVRRPVGALLAALCQFGLL
151 PLLAFLLALAFKLDEVAAVAVLLCGCCPGGNLSNLMSLLVDGDMNLSIIM
201 TISSTLLALVLMPLCLWIYSWAWINTPIVQLLPLGTVTLTLCSTLIPIGL
251 GVFIRYKYSRVADYIVKVSLWSLLVTLVVLFIMTGTMLGPELLASIPAAV
301 YVIAIFMPLAGYASGYGLATLFHLPPNCKRTVCLETGSQNVQLCTAILKL
351 AFPPQFIGSMYMFPLLYALFQSAEAGIFVLIYKMYGSEMLHKRDPLDEDE
401 DTDISYKKLKEEEMADTSYGTVKAENIIMMETAQTSL
Figure 2. SLC10A4 deduced protein sequence. Molecular weight of SLC10A4

protein was predicted to be 46.5 kDa. The arrow indicates thrombin cleavage

site.

Figure 2 {2 SLC10A4 @ 1 kLS % 7~ 9", SLC10A4 DI EfEMT O 72 12 SLC10
V777 V=0T 2/ EES% EBI ClustalW algorithm (250 7 F 4 Ak
L7z [5], ZDfESE, % OEERIXELZFF> SLC10 777 I U —Th
% SLC10A1, SLC10A2 35 L TF SLC10A6 & thiz L SLC10A4 @ N A bmfill ol

SMEIR MR 2 & MEE S v (Figure 3),

SLC10A4 ® N RIRELANZHOWT, 7uT7 7 —BIZ L 58O iM% %5 % |

:J: L/7La_ % Argg7 Pr088 Zha BN nALMleZ L/ @J%ﬁﬁéﬁﬁ%'fﬁﬁg



TMD I .

SlclOal rat 1 MEVHNVSAPFNFSLPPG FGHRATDKALSIILVLMLLLIMLSLGCTMEF
SlclO0al mouse 1 ——=———————————————————————————————————— MEAHNVSAPFNFSLPPG-—————— === === — o — FGHRATDTALSVILVVMLLLIMLSLGCTMEF
SLC10Al human 1 —=—=——=———————————————————————— MEAHNASAPFNEFTLPPN———— === == — e m e m FGKRPTDLALSVILVFMLFFIMLSLGCTMEF
Slcl0a2 rat 1 MDNSSVCSPNATFCEGDSCLVTESN FNAILSTVMSTVLTILLAMVMFSMGCNVET
Slcl0a2 mouse 1 MDNSSVCPPNATVCEGDSCVVPESN FNAILNTVMSTVLTILLAMVMEFSMGCNVEV
SLC10A2 human 1 MNDPNSCVDNATVCSGASCVVPESN FNNILSVVLSTVLTILLALVMFSMGCNVEI
SlclOa6 rat 1 MSADCEGNSTCPANSTEEDPPVGME GQGSLKLVFTVLSAVMVGLVMFSFGCSVES
Slcl0a6 mouse 1 MSTDCAGNSTCPVNSTEEDPPVGME GHANLKLLFTVLSAVMVGLVMFSFGCSVES
SLC10A6 human 1 MRANCSSSSACPANSSEEELPVGLE VHGNLELVFTVVSTVMMGLLMFSLGCSVEI

Slcl0a4 rat 1 MDGLDNTTRLLAPSSLLPDNLTLSPNASST-SASTLSPLPVTSS-PSPGLSLAPTPSIGFSPDLTPTPEPTSSSLAGGVAGQDSSTFPRPWIPHEPPFWDTPLNHGLNVFVGAALCITMLGLGCTVDV
Slcl0a4 mouse 1 MDSLDNTTLLLAPSSLLPDNLTLSPNAGSP-SASTLSPLAVTSS-PGPGLSLAPSPSIGFSPEATPTPEPTSSSLTVGVAGQGSSAFPRPWIPHEPPFWDTPLNHGLNVFVGAALCITMLGLGCTVDV

Slcl0a4 human 1 MDGNDNVTLLFAP--LLRDNYTLAPNASSLGPGTDLALAPASSAGPGPGLSLGPGPSFGFSPGPTPTPEPTTSGLAGGAASHGPSPFPRPWAPHALPFWDTPLNHGLNVFVGAALCITMLGLGCTVDV

Ritshr,
Figure 3. Multiple alignment of human, rat and mouse SLC10A1, SLC10A2,
SLC10A6 and SLC10A4. The sequences shown are before transmembrane

domain | (TMD I).

F 7~ . SLCI0A4 ® N K ¥ 12 B \ T . NetNGlyc 1.0 Server

(http://www.cbs.dtu.dk/ services/NetNGlyc/) 12X ¥ Asn®. Asn'® 35 1OV Asn®? |z

N FfEARBESE AN SN D ATREME A m W Z &8, THIS 7z, ARk, O f5ée
Moo 8 oo fF m ¥ AL X . NetOGlyc 3.1  Server

(http://ww.cbs.dtu.dk/services/NetOGlyc/) 12X b Thr*2, Ser®. Ser®®, Ser®,

Thre®, Thr®, Thr®®, Thr’®, Ser’*, Ser®* Th s = LN THISIi-,

LT T4 A FORERE S L2, TOPO2 TM protein graphics program

(http://www.sacs.ucsf.edu/TOPO2-run/wtopo2.pl) Z W THE S L7~ IR B 1l S

BILO e vz L a0E&ED T HIET V% Figure 4 (2R L7, 7z,
SLC10A4 @ N RimflloMfas ik s R 2 & 23 HEE &4 (Figure 3), N R23 A

kB G L TV D RN E 2 b7,


http://www.cbs.dtu.dk/%20services/NetNGlyc/
http://www.cbs.dtu.dk/services/NetOGlyc/
http://www.sacs.ucsf.edu/TOPO2-run/wtopo2.pl

SLC10A4 ® N Kb S E Ok ic 575 Z L amd ool e 77 —F
WZEDUMREZ BN, 777 —BicLviiisns o ThivE, A
SUETICEViEWED, 7aTr 7 —RIc L 598 E2ER Lz, Fu s v it Arg
F72iE Lys @ CHIZGIErT 225, BIWREALE I OBFRIEDE T K - TH sk
BHIAE 2 513, 14], b1 B DFRBHKELSZ SLC10A4 D Arg®’-Pro® & i
L7456, SLCL0A4 1T 437 DX L RXIVETHY . 207 X/ BERESH 5
46.5-kDa L HEH S5 Z L2n . Arg? -Pro® otz L v | 1-87 D %
8.5-kDa 3 L () 88-437 7 A5 72 % 38-kDa D 2 DDXTF RINAERKT 5 L&
b d,

Frr eIz kY Arg-Pro® TUIT S A N RIRESI S RE SN D 2
EM TSN, KR THEM Lk o bR il 5] 2 Figure 4 IZHIX 72,
anti-N-terminus of SLC10A4 antibody @ $T R IX a4k D & TH 5 W3,
anti-C-terminus of SLC10A4 antibody O HiJFIT ARSI X OHIINICIEET 5,

SLC10A4 @ N EuiZid, N #EAAES KO O fEA RIS O INERAL 23 254077
TET D AREME S m o T2, B 2 KR S B 723554, OCT2 12\ Tk RE 3 885
L. MIEE~OBE OBEER %N Z % [15], OAT1 B X OAT4 IZB W\ T
FEBH O KABIE, MR~ OB BN EF 7223, Wsfe 2l S8 5 [16]), 207
. SLC10A4 (2T b B IR BRI 2 TREME DN B 2 hivTe,



Anti N-terminus of
SLC10A4 antibody Extracellular

Anti C-terminus of
SLC10A4 antibody

Cytoplasm

Figure 4. The predicted transmembrane model with a potential thrombin
cleavage site (arrow) of human SLC10A4. Thrombin might cleave Arg®’-Pro®® of
SLC10A4 protein to remove the N-terminus. The regions surrounded by line

were epitope of each antibody.



¥ 2% SLC10A4 Yu 77—z X AUIWrEE

1-2-1. £ /78y MNMZEk?d SLCI0A4 FHEMOERB IR e iz &

% YWr

SLC10A4 DRERE Z AT 3 2 72D 1T U 1T invitro [2331F % SLC10A4 fiftht 5%
AT HZ L &G L7z, 7 v @ SLC10A4 (X = U UARBIEARRRIC @ 72 56
BRRBDHHENTND [6], £ 2 TIHRANTHE LR, 7EFral gk
BLXOTEFNLa) 27T —B2RE L, MREROFE A RO b/IVMEE
FIaE Rk TE671 Miflaz Vw2 2 L & Lz, £2°C, TE6TL ML 1 &— b
% SDS-PAGE (T & - THrfff L7=t%. SLC10A4 O 324 — 436 fkiaHif s LT
fE#L L 7= anti-SLC10A4 antibody (polyclonal anti-C-terminus of SLC10A4
antibody) ZH\W\WTA &/ 7wy MET 1T o7, #ER% Figure 5 (control) (Z
R L7z, Patrick HIZ X 25iEOWRE & —%7 5 90-kDa (1Z/3 R &4,
TE671 AlflZd51F % SLC10A4 OFBLA MR L72[7], FWT, FHL1HTTHIL
o ha BN K D UL 2 BREES D 7201, [FARIC b e B ALE LT
TE671 MifaDZ7 A E—FDA L T uy MENZITo 72, #iF% Figure 5
(thrombin) (/R L7z, hr B ALE L7 TE67L M2V Tk 90-kDa D3

v R /2 . 35-kDa o3y ROSHIEL L7,

10



SLC10A4

GAPDH

¥

control thrombin

Figure 5. Western blot analysis. Control represents vehicle-treated cells.
Thrombin represents thrombin treated cells. A 90-kDa protein was detected,
thought to be glycosylated or dimerized SLC10A4, as the expected molecular
weight of native human SLC10A4 on the basis of the deduced amino acid
sequence is estimated to be 46.5 kDa. The 35-kDa band is predicted to be the

fragment of amino acids 88—437 of SLC10A4 produced by thrombin cleavage.

[&4]

A L7y MZEY, EHEEERFZBS VT TEG7L fMlulc SLC10A4 A 3EHL
LTS EZfER Lz, Lo T, AWFEIZIBWT TE6TL a2 L T
BEREMENT 2175 Z & & L7z, 90-kDa ® ¥ > /37 E X SLC10A4 DOREFERfR T
HDHEEZOLNTWDD [6, 7). KEAGD SLCI10A4 (437 )D&

46.5-kDa Th D = L5 90-kDa D ¥ > /37 'EH X SLC10A4 D2 &K THAH = L

11



LEEZbND, ZHNEHLNIT H7DICiX, glycosidase (2 &LV HEEH 2 YT
THZENUEL D, SDS-PAGE (Z LY 1 Sfkd L2 B2 S5 6
& L T G-protein-coupled receptor (GPCR) T& % epidermal growth factor
receptor (EGFR) <° dopamine D2 receptor 73%81F 531, W< 2/ d GPCR 1% 2
BERE L TEERY T T IVREEZIT) ZENHALNATVWS [16, 17], SLC10A4
X7 FIREEfEE RO RIS TS Z ED, GPCR & L COMKEE L FF
SHEMENE X LD [5], — . anti-SLC10A4 antibody (L SLC10A4 @
324-436 FRILIZHE T 5 ~7F NISHT LA TH 572, 35-kDa DX > /37
BliXhrr el LY Ui & 47z SLC10A4 O C K Thd EEZ bd, T
OFEFRIT. F B OYIEENLA Arg®-Pro®® Th 5 L OfE L Pl S -
88-437 KA Dy TR L% 35-kDa THhH Z L & —HT 5,

1-2-2. TE671 #MARIZI51T 5 SLCL10A4 D5z s fh,

1-2-1 2B\ T, TE671 MidiZFT 5 SLCL0A4 OFBL% anti-SLC10A4
antibody (anti-C-terminus of SLC10A4 antibody) #HW\5A1 & 7 v v NMENT
FVRERB L7o, T, AETIISR SR OIAIC L Y TEE7L MilRicB T 5
SLC10A4 FHUZDOVVTEH L 72, SLC10A4 1% 437 FRE L W RS D & v /8
7 TH Y N RKImDH) 100 FEHEDSHIRIMIE N L TnD &Rl s (Figure 4),
% Z C.SLC10A4 ® 2 51 Iz PuUR & L TERL S 717z anti-SLC10A4 antibody
(anti-N-terminus of SLC10A4 antibody) % H\ HIRREIES IS T T
FeYe a7 o TG R, TE6TL MifaiX V o 7 RicYeta &7z (Figure 6A; thrombin
(-) and non-permeabilized panel), = DYt X7 — 1%, TEG7L iR

WCRBLT 57 8T Va3 ) URFIROY 2 — AR LT E[18], D7

12



TE671 #ifiZd\ T, SLC10A4 [IAlfaf EICfAET % LHEE Shi-, TE671
Mlaz b e B RHLEZICFEBRICY T 5 & ROSER LT (Figure 6A,
R-EIR47; thrombin (+) and non-permeabilized panel), E&MT 21T -7- & Z A,
YefabEL 56 +2.0 a.u.2> b 37+10.7 a.u.lZigd L= (Figure 6B), —J7. s
WHERETICB W TITMEENRN S % S v (Figure 6A; thrombin (-) and
permeabilized panel), h B EULEIC LY ERAMICETRDO LN No T
(Figure 6A; thrombin (+) and permeabilized panel, 6B), #t\ T, anti-C-terminus
of SLC10A4 antibody Z f\v>, MUlEBRIEGEIESIT T CREFOLREZITo T2
fEde, TE671 MifuixV > 7 Ricta s v7- (Figure 6C; thrombin (-) and
non-permeabilized panel), TE671 ffif% k= 2 & U HIALERZ IZIRERIZYLE LT
23, anti-C-terminus of SLC10A4 antibody DY MEICZEITRO e o T
(Figure 6C; thrombin (+) and non-permeabilized panel, 6D), anti-N-terminus of
SLC10A4 antibody D34 & [FIRRIZ IR E PS4 Tl W TIEMEN b
Yuth <41 (Figure 6C; thrombin (-) and permeabilized panel), Fm 2 B ALE|C
X0 YEHEICEZIIR® LIV -z (Figure 6C; thrombin (+) and

permeabilized panel, 6D),

13
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Figure 6. Distribution of SLC10A4 N-terminal and C-terminal (A-D). Cells were
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treated with “thrombin (+)” or vehicle “thrombin (-)” for 3 h in the figure.
Subsequently, cells were fixed by 4% paraformaldehyde with or without following
permeabilization (0.1% triton-X), then stained using anti-SLC10A4 N-terminal
(A) and anti-SLC10A4 C-terminal (C) antibody. SLC10A4 expressed on plasma
membranes decreased following thrombin treatment [(A), indicated by arrows].
Scale bar indicates 20 uM. Quantification of fluorescence intensities are shown
in (B) and (D). Fluorescent intensities per cell area for SLC10A4 N-terminal and
SLC10A4 C-terminal are shown. Measurement for the area was carried out with
NIH ImageJ software. Values represent mean = SEM; n = 4. ***p < 0.001

compared with “thrombin (-)” in SLC10A4 N-terminal.

Z v b Slcl0a4 1T N Kim2sHiflashc@g it L, C RimAHIfaNICEET 5 2 &
DEI BTN D[6], AFFEIC L V. TE671 MV T SLC10A4 O N Kt
PHIIAMCEEH LTS Z R ENTc, hr v B AEIZ L0 MR
SLC10A4 & N RimlZxf 3 2 RS DA 0358 L T\ Z & 7B | Krebs-Henseleit
buffer (ZEM L7 b 72 B % SLC10A4 OARIEAIRICIER L7z & B 2 b,
LIALZenb, by EUVRILELS L7220 57, i N RURIZRT %
BOGHED R > T2 Z &1, N R2NUIEr S 41TV 720y SLC10A4 23547 L TN
AREMEN B 2 B D, F721E, SLCI0A4 Tix7e\v, FERFRM RGN E 722
EHLEBEZLIL, ZhEBERET H72®I121%, SLC10A4 %L L TV 7R WAlIEIC
SLC10A4 % i 58l S ¥ C, Fli 5 LE R & 5, FUROHURELSIA SLC10A4
D 2-BL FRED T F R THLZ b, 7 /%5 50 LI e e i
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L LU ET D & FZ 2 biILD, —J7, UM SN7~7F FITIREE @
MREENTOIUE, MIRICEE2 Z ERN PREND -0, Fa v B VRl
&% 7 anti-N-terminus of SLC10A4 antibody % fii i L 7= g etz L v |
HNFREDIER TITFRO bNARNEEZIHLND, LA ->T, brEOR
FFNE, BEGRIALOE /2036 L% 50-100 RO LR I d, br
BT Arg E7213 Lys ZE8EkE KOOI L, EE[E RS PAR ZiEMELT 2504
HPREIZH > TS, b B ORREZZE S5 &, SLC1I0A4 & N K
50-100 ZIEDMIIFIET 2 GIWTERALIL Arg®-Pro® Thp L &2 b5, —7,
KA&HfD 88-437 &I 5725 SLC10A4 D5y 1 H&lE 38-kDa LRI D Z &
MH, AL Ty MITHEIE S 35-kDa D3 KL SLC10A4 ¢ 88-437
BETOLZENEZOLND,

b B AFAEREEIE LT, MiRT D747 ) S EGILTT 47
U Ui EERT HLSMZE . GPCR Toh 5 protease-activated receptor (PAR) %
EHAET 22 L2k Y| Fx Ol z EEIEMT 2 [19. 747V /7 vida
HH, BHB X OWEHD 3 O 7 47V ) F U EHNORD, 747V 7 ad
Arg®-Gly** L7 4 7Y 2 A UBEED Arg*-Gly*® 12 F o BT X0 &
e 747V I XTFRABIOBZENENERL, 747V UM@EIEKT
% [13], — 5. PARIZZNETICAFEDOY T XA TR/ an—= T ETED,
PAR-1, -3 BL W4 T hrrvritloTHEMEIND, PAR2 X MNY 7w
BILOEHEMRICAFEET D N FZ—Blc LTt b, B R Tk
PAR-1 & PAR-4 73, ¥£72v U AR T v hTiX PAR-3 & PAR-4 23 ML/ MROD I |
(ZFHFEL. br e o/ MaEHIEER 28 L Tns [20l, hPrrE it
MBI R L CRREZ k., ADP, ha R4 A, bu k= S0, P

L7 F . CDAOL OFfEN~DFE L, =Y N8 OMIEs g HIz L 5 hrée
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EVEME LS 2 BT 5, o, Mg NG L TiE, von Willebrand factor
DR, PRV F OB, 7EDA VEA, TERRZEIC X2 MEFZiRMEDTT
W2 HET D, MEVFEGII L TIX, WHE, A M A oA, Mo
AT S, MHESEHIMICR U It 2 2 510, T M, AFhEkE
FOHEREICHIEMT S [19], har B d PAR (26T 51EMIL. PAR-1 @
Arg*-Ser*?, PAR-3 @ Lys*3-Thr*®, PAR-4 ® Arg*-Gly*® Z Ui+ % = & ITEX
9%, PAR O N RimlTMiflsHcEBEH L TR, £hn e vrFE07as
—BIZ XV OB s THZICTEI N RN Y W Re7esd, £, PAR-3 LA
LD PARs X Z 1 ZE D tethered ligand O 7 X/ BRELSNIZ ESWTERR S 72
5-6fH D7 X /572 5 PARSTEMHALAN T F REARMEIC 5252 L1tk - T
HiEHELs D [14],
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31 TE671 ML Z V7= AEy | Fet ok 25

RTEIOFE R A2 B E 2. SLC10A4 DREREREAT D71, TE6TL Az Hv, b
1 ALEIZ LY SLC10A4 OMISMTER 5 N Rim A BrE L7 iRig o0 AL
BOEREZ T2 2 & & LT,

INET, brrEVEOTaT 7T —ER KT v AR —F — Ok
Brh x5 LI3HESIRTWRY, 22T, hrrEUIZLE > TN KExbR
£ STz SLC10A4 DREI Y AR e i35 2 L1 Ui, G & LT Hi%
BT AHARMNI7 U AR—F—ThHDH SLCI0A2 IFAT T A AN T  FOD
truncated-ASBT (t-ASBT) & L CHEREZREFT 2 [21, 22], L L7en b,
ASBT IV IABIID s T L AR—=2—TH Y | t-ASBT TIFHEHHD kT 2
=K —L LTHRET D Z E b TV 5b, F7-. taurocholate (29 % Km
1% ASBT (25T 13 uM, t-ASBT IZBW T 35uM ThH 5 [21,22], LosL7
Mo, 77T =Bl TEELEIND N T AR —Z =3I E
THE SN TWRWZ Lnb, EEORY IAZBEORMIC LY . ABFFEOHE
MERRMENDEEZOBND,

AEVFER LT, FFHERELC 3o W TR ETEEE IS K 0 MR 2 fildse U VPR 3R A
ERNLTHRI =V ART AR b=V RAEBERIFT 0, HHBASNT X
L7y — e BEAE VL LB EIREE AN LT har R THRERSE b2
LI EnHmbNTWD, i, BETERITTHEER RN T T R F— &
Ty OMEICx L CTEIIbEw & L TOER & LTELA L 2<> DNA
PEEICEE T BN RIEH L b6 L, DAV RE—F—L L TORENR
BENTWD [23], S HIT, FEENZRE LGS L, IBITHERO#EE - I
BG4 58I FREORERGAE 255 Z L3 L, £ ONKMEABEEY
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FLELTORELER SN TWD [24], IHHEEO—FECTH 5 chenodeoxycholic
acid (CODCAVIB N e KIGERED T o —X —ThHDH I EDRRBRINTVD
DS, T DONARHIRE G MR CTH D ursodeoxycholic acid (UDCA) 1% CDCA &%
WOERZRTZ EHEBILTUVWD [25, 26], F7=. lithocholic acid (LCA)IZHH
N @ caspase-8 Z#iEMAL L., 7R =Y AFBEERAEZRTZ &N bLATH
% [27], taurocholic acid (TCA)OERIZIE, THEMROMREEN. H LG
DIEEERSNET 5N D [28-31],

%5 2 HilZH W T, SLC10A4 7 TE671 Ml MBI FEE L TR VD . N K
B hE B ASVEICL DI - BRESh D ZEERLIL, ZORMFETTO, A
Rz L T LREOMY ALz ¢ 5720, EHE LT, CDCA,
deoxycholic acid (DCA). LCA 3 LY TCA OfHMEE, FisIa S AT oA R T
&% E3S #IRIN L7z, BV IAAZFEERIZIT 24 well plate % A 7=, TE671 flifin %
M B E T O CALE L, FEE AW L 72 B8R C—ERE#] 37°C T
A rFaX—FLlk, MVIAENTEEIZ, LCIMSIMS IZTERE LT,

TE671 MfdiL, h = B URTLEIZ LD LCA 38 KU TCA DREKAFH 72 HL
VIABEDOHENIAGRD B vz (Figure 7A, 7E), b o B U RTALEIC X HHY A
HEOHMYZEET A0, brr BV REHORYALREE 2 ho—
NBEDOI Y IAHZBED 2% 7 v v b L7z (Figure 7B, 7D, 7F), bhw B HiL

R DY IAHEDOHENINGT & EHEFRAIIT KO 5 72912 Figure 7B B8 L OV 7F @
Mz I AT Y 2AATRUTEHTTD, LCABLIOTCA DI A=Y ZEEK Km
3 K OERIIRIEE Vmax 43R 72, 2 OfE R LCAIZIV Tl Km = 1300 nM,
Vmax = 490 pmol/mg protein/30 sec T&H Y, TCAIZEB W TiL, Km =520 nM,
Vmax = 1.2 pmol/mg protein/30 sec Th->7-, F7=., LCA HV AL EDIKFHIK

FEVEIZIEE 2 300NnM & L C Figure 7C B L 8D IR L1z, ZDOfESE., LCA D
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B AFIEL, 7min THEIFIL CTWA Z &R I/, —Ji. CDCA, DCA B XL

NE3S OEVIAAIT b v B U ATLEIC L V0 L7 h - 7= (Figure 7G-71),
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Figure 7. Transport analyses. LCA uptake (A-D). Thrombin indicates uptake by

thrombin treated cells. Control indicates uptake by vehicle-treated cells. LCA

concentration was between 100 nM and 1000 nM (A). Thrombin-enhanced

transport was determined by subtracting the mean value of transport velocity in

control cells from that in thrombin-treated cells. Non-linear regression analysis

was performed and the value fitted to the Michaelis—Menten equation. Km =

1300 nM, Vmax =490 pmol/mg protein/30 sec (B). Time course of uptake of LCA

by thrombin treated cells and vehicle-treated cells. LCA concentration was 300
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nM (C). Thrombin-enhanced transport was determined by subtracting the mean
value of transport velocity in control cells from that in thrombin-treated cells (D).
TCA uptake (E, F). Thrombin indicates uptake by thrombin treated cells. Control
indicates uptake by vehicle-treated cells. TCA concentration was between 100
nM and 1000 nM (E). Thrombin-enhanced transport was determined by
subtracting the mean value of transport velocity in control cells from that in
thrombin-treated cells. Non-linear regression analysis was performed and the
value fitted to the Michaelis—Menten equation. Km = 520 nM, Vmax = 1.2
pmol/mg protein/30 sec (F). CDCA uptake (G). DCA uptake (H). E3S uptake (I).

Values represent the mean + S.D.; n=3 or 4.

[B %]

FrEZLY LCAB LU TCA DIV IAALEITIEI L7223, CDCA, DCA
BLUE3S OV AL BEIZEAN A NIRRT, ZTOZ DL, hrrbEr
ATALVELC & 2 BT, RERREEZ RO LN RSN, FT U AR—H
— 7% LCA 3 LN TCA Ot lc B 532 /e B 2 biviz, TCA BV iAZD
Km {X520nM ToH -7z, 2D Km EIZBEFED b T > AR — % —(BSEP; 4.25 pM,
MRP3; 30 uM. NTCP; 6.2-11 uM, ASBT; 9.4-60.2 M. OATP1A2; 60-64 uM,
OATP1B1; 10-33.8 uM. OATP1B3; 5.8 uM. OATP2B1; 71.8 uM. B X
OATP4A1; 14.9 uM)IZ L % TCA OEEIZxf T 5 Km &g L TE L Ko7
[21,32-42], ZDZ &b, BEFED b T v AR—Z —3 Z Dk B 54 5 iHE
PRIV EE X BT,

f N DR IR O i R EE IS DWW T, CDCA 13549 250-500 nM, DCA 13549

150-400 nM, LCA 349 15-60 nM, TCA 1349100 nM TH 5 Z & 23 iiE ST
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W5 [43,44], ba B XL D IEHAL SN DEEICE T D LCAB IO TCA @
Kmix, £HZ1 1300 nM B L1520 nM TH 5 Z £ 5, i ORRHER OB
ENARETHDL EEZ LD,

BISNL D D53, RETHER O MR FEENEIZBOKES m VI E R <L BUKMER mWIE
SR 2 D3 8 5 [45], TCAIZF U U AGERITH 5 72 HOBIKMEILHERIZ
SSHEEND D, & BIZHI/KMED E W tauroursodeoxycholic acid (TUDCA) L%
RAEEAZ RO Z LA STV D [46-48], MR GENEH 2 R oK
fig & LTl UDCA N2 55 [49, 50], L7=23-> T, oy B ALU#EIC X
» TUDCA X°> UDCA DHiRREAN TLIHET D 72 HIX, #RRIRFE D H IR R 2R3
AREMENE X BN D, ABFFEIZE VT, TUDCA B LU UDCA DY IAZREIX
P L 7R r o 72Dy, AR TG OB IARRRICOWTRF DR E LB X D,
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¥ AR SLCL0A4 / v 7 B2 X A TE6TL MFRREY BRRE HE ~ D B EE ST Af

#3HEINCB W TRLE hr v B VRTLEIZ LD LCA B8 L TCA DOk
DOHNIIZ SLC10A4 D35 L TW D EMEEd 572012, TE6TL MiflliZ T
RNAi % T SLC10A4 % / v 7 X7 > L TE® LCA B LU TCA Dlfikig~

DEE T,

TE671 #liid 2 SLC10A4 Stealth Select RNAI™ siRNA (Invitrogen, Carlsbad,
CA). £l HTT 47 a2 hua—/L|Zi% Stealth™ RNAi Negative Control
Medium GC Duplex (Invitrogen, Carlsbad, CA) TALE LT, KRAED TE671
Ao SLC10A4 8L & il L7z,

3 ffi¥H > SLC10A4 Stealth Select RNAI™ siRNA ZLE#EZ 20D SLC10A4
DFBUT ) v 7 BTSN ERnA L 7 vy XU A &ty
IZ X VR STz (Figure 8A, 9, 10), — /5. X AT 4 7 2 hua— /VULEREZ
FUTIE SLC10A4 DIEHL | IARMLE NI S B & 72 7r - 72 (Figure 8A, 9,
10), 2D/ v 7 XU FMTF T, 300 NnM @ LCA (22T 5 R ofmik 325 %
To7& Z A, SLC10A4 %/ v 7 XD Lic TE6TL Mildick VT hr by
AALELC K 5 LCA DIV AL EDOHIMIEH2NEKL LT (Figure 8B), 147 «
7 ay hr—LZBWTIEL, RNAI FELE D TE67L MIAFEIERIC kv o B il

ZX % LCA DY IAHL BN HeR S /- (Figure 8B), L2L72n3 6, H
V7= SLC10A4 Stealth Select RNAI™ siRNA o HUMl T O AL{E (3 SLC10A4 D /
I HE NIRRT RN EHIBT L2, FivT, 3 fE O SLC10A4
Stealth Select RNAI™ siRNA Z[RIFFICALE L, £D L OV AL ESY LV FE

Iz ARES L7z,

Z DOfER, SLC10A4 Stealth Select RNAI™ siRNA mix ZLERE (Figure 11A,
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right lane) @ SLC10A4 OFBUIHIM THWREL VR IZ ) v 7 ¥ DU Eh
2B A L Tay MCEVHRENTZ, 2D/ v I Xy VEETT, ik
FEBREAT o7& 2 A, SLC10A4 %/ v 7 # v LTz TEGTL MildiZk T ke
VEVEMLEIZL D LCA BEL O TCA OV AL BEOHEIMERNSEL L
(Figure 11D, 11G), X H T 4 7 2> b B —/LIZHB W TiE, RNAI FELE D TE671
HIRRFERRIC b v v BV RTLE I X D LCA LT TCA OELY IAHED M) e

2 7= (Figure 11C, 11F),

A Q,é 2
) L N .
TSP\ P \ o
& TS
& L & o 2

SLC10A4 [awe = = o v

GAPDH | s s e

(B)

O control
_ # thrombin
E 140 p<0.05 NS NS NS
5120 M1

LCA uptake
(pmol/ mg protein
N B O O 8

O 0O 000 Oo

negative siRNA1 siRNA2  siRNA3
control

Figure .8. SLC10A4 knockdown experiments. Stealth RNAi SLC10A4 siRNA
was used at 100 nM. Stealth™ RNAI Negative Control was used at 10 nM.

Western blot analysis demonstrates that the SLC10A4 protein level of the
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Stealth™ RNAI Negative Control treated cells is equal to that of non-treated cells,
and that of the each of SLC10A4 Stealth Select RNAI™ siRNA treated cells is
decreased (A). Transport analyses: LCA concentration was 300 nM (B). Values

represent mean + SEM; n = 3 or 4. NS indicates nonsignificant.

Stealth RNAiI THL{E L 72 M & 82z Yith. (non-permeabilized) L 725 2R
ZLLUNIZoR L7z (Figure 9, 10),

SLC10A4 (N)  hoechst

bright field

siRNA 1

siRNA 2

siRNA 3

siRNA mix

negative
control

non-treated

Figure 9. Distribution of SLC10A4 N-terminal. Cells were fixed by 4%
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paraformaldehyde, then stained using anti-SLC10A4 N-terminal antibody.
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Figure 10. Distribution of SLC10A4 C-terminal. Cells were fixed by 4%
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paraformaldehyde, then stained using anti-SLC10A4 C-terminal antibody.
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Figure 11. Effects of a mix of three Stealth RNAiI SLC10A4 siRNAs on TE671
cells. Western blot analysis demonstrated that the SLC10A4 protein level of the
Stealth™ RNAIi Negative Control treated cells (center) was equal to that of
non-treated cells (left), and that of the SLC10A4 Stealth Select RNAI™ siRNA
treated cells (right) was decreased. 90-kDa is indicated by the arrows. All

samples were not treated by thrombin. (A). Transport analyses: LCA uptake
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(B-D). Non-treated indicates uptake by the RNAI non-treated cells (B). Negative
control indicates uptake by the Stealth™ RNAi Negative Control treated cells (C).
RNAI SLC10A4 indicates uptake by the SLC10A4 Stealth Select RNAI™ siRNA
treated cells (D). TCA uptake (E-G). Non-treated indicates uptake by the RNAI
non-treated cells (E). Negative control indicates uptake by the Stealth™ RNAI
Negative Control treated cells (F). RNAi SLC10A4 indicates uptake by the
SLC10A4 Stealth Select RNAI™ siRNA treated cells (G). Each point represents
the mean of three or four experiments. Diamonds: control cells; circles:

RNAiI-treated cells. Values represent the mean + SEM; n = 3 or 4.

TE671 MldiZk\V\ T SLC10A4 %/ v 7 Z 0 LIZHAIC, b a v B AL
EIZ LD LCA B LU TCA DIV AL EDFENMMZED BRI o ToFEND
SLC10A4 [FiEHIFEIEMER & L CTHFEL TV A, hrr BT LD IHHE(E S
AWTHIEE N7 U AR—F—& LTI 2 &R ani, Zaik, Licdio
T. A4%F1% protease-activated transporter T 5 AIREME RN B W E Z 2 B D,
AFZEIZ L TS D SLCI0A4 Z I L7 BB HiE A 1 = XA LL FEL D@ v
To 5 (Figure 12), 3725, SLC10A4 (il Figure 12 OAFIZ~7 X 9 IZHH
JasMz BT 5 RV N R E OiEZHEL WD RIS, e
YU UVEOT e T 7RI NREEABRE SIS &, SLC10AL, SLC10A2

P LUVSLCL0A6 LHHLIOMEE L 700 . FMEORIXREZ T B2 bbb,

LCA OHLY IAZ BTV T, Figure .8(B)?D., k1 B U EIALE LTV
control # & . Figure .7(C)® control # & DT, B HERBELNTZ, T
X, BRBOER LM E Wiz & B2 bivd, RT-PCR IZK D HETORE
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H. TE671 MO IEHE kT > AR — % —O mRNA OFRBLEIC, MoK
2 X DR Bz, 2, control BEICH 1T D LCA OELY AL &I 5
LTWeZ &ERBEXOND, INEERET S0, BREIT XY By
N7 VAR—Z—ORBIENED LWl E AW KRR 2 EET 5 2 L
VETH D,

PR
OOO0

intracellular

SLC10A1, SLC10A2, SLC10A6 and SLC10A4:

cleaved SLC10A4: This transporter does not possess bile acid transport
These transporter possess bile acid transport activity activity. This phenomenon may be attributed to a
and a relatively short extracellular N-terminus. relatively long extracellular N-terminus.

Figure 12. Schema of the predicted transport mechanism via the SLC10A4

transporter.
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o5 Hi Ml EERER

TE671 HifMICHB W T, burrE XV iEMHEILT 2D LCA OHY AT
SLC10A4 (2 X V1T d Z L %4 2-4 Hi TR L7, SLC10A4 IFAMIZRITE L,
Bl U AEENMEMIRR IS S ISR BT 5 [6], — 7. TE671 Al iats o
R & Rro [11, 12], L7=23->C, TE671 fflaz i3 5 = & CHfkmustic
%9 % SLC10A4 DELZHEWN T HZ ENAMRETH L B2 bILD, £ T,
SLC10A4 DRI 72 R E 2RI T 27212, LCA DT R b — v AFHE/EM % 3F
fili L7z,

TE671 MfuIZX9" 5 LCA OMIMFEE(EH%Z MTT assay (& CTHIE L7
(Figure 13), LCA OHMIfAERAEE/E 1% 10-300 uM TERO HHL, b o B ZHl

RUiES 2 2 &2 K0 LRSI TR L 7,

1.5 1
> CIcontrol
= M thrombin
< §
; 10 T b
3 I
o
> 0.5 /_‘ {A '_‘
- I I
S
[}
m =l

0 T T T T

vehicle 10uM  30uM 100 uM 300 pM
LCA LCA LCA LCA

Figure 13. Cell viability assays. The relative susceptibilities of thrombin-treated
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TE671 cells to LCA were examined by MTT assay. The relative viabilities are
shown for LCA-treated cells relative to vehicle-treated control cells. The cells
were treated with LCA or ethanol, as the vehicle for LCA, for 48 h. Open
columns: control cells; gray columns: thrombin-treated cells. Each column
represents the mean * S.D. of three experiments. The significance of differences
from the control values were determined by ANOVA followed by Ryan’s method.

***n < 0.005 thrombin vs. vehicle in thrombin.

LCA X7 R b= AFFEIEMEZ R G, £ OTEMEITMEN O caspase-8 Z i
b4 2 Z LITERT D [27], b v EURILEREZIBUV T LCA OFMIEIE E/E
AREREN T2 &b b b u v B ETALE Lz TE67L Ml T LCA
DIV IAIIMEES N TND Z LRSI D, £7o. TEETL M7 T v
AV UZREBLIOTEFAL ) L2 RAT T —PEEARBLTWD Z Enb
RANER DR A FF O Z LA BTN D, 207D, TEETL MALIIFREIEIC
BT 57 I v A RBOMIT-CMBRMES ORI S Tnd 11, 12,
51,52], Uiz L, #MEET L TH D TESTL MildicvC, Himo
BRIIEMAb D b B THMLET 5 2 &1L D . SLC10A4 23i&EME(L L.
LCA OMFEHIBSEFEIER NIRRT 5 Z AR I, £, ERY 7 £
MR H % R RE B L ONEENSEED IR TR Z 5 Z Lo TR Y . H
MBI NRAEZF 5T L1280 2RO OREKT2FIET&E 5 2
ENT v FTREFI STV [63], EBRAYZRMMIMIX, HoahEzid, hre
VEVEMNICER ST DI LTI ENDH[54-57], /2. B MIBWTA
ZF o DEMBEGIZID AN—F Y VRCRATE D RERNME T T 5 2 &k
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HINTWD [58], FsnigaE, EEMERL LUV —F 0 Y IRIciE= U AEH)
PEMRRE G L TWA Z ERME SN TS [59-64], Z D = U AEEMEMRRIC
I% Slcl0ad4 NEEIZHBLL TWD Z ERHEINTWD [6], IHHEEIX= L AT
0=/ REMTH LT, AZTF L RER OG0 BRI T 5
Z L RETF RSN Slcl0ad DIE L 72 D 72T LCA DY AR Z A
WIZHHETHAREELEZE 6N D, 2O X9 2Pt E, Mm% O MR
ELCFRRC 2 U AFEY AR B 5 BRI C 35V T SLC10A4 2RI 5- L T
WD RTRBMENRE SN D, 2D DGR A MRGET D72 DICET LB A Huvi-
BROMEDLETHDH B X HND,
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o
S
H

SLC10A4 OIEIEMEHT D=2, SLC10 7 7 L U —%T 7 A A2 b LTfER,
SLC10A4 O 5 — BB LIATO N KoMt SLC10 7 7 I U —X X8
[ZHEE L TRV &R iz, £ 2T, SLC10A4 @ N Kimns FE O
EITBG LT D ATREME A MGEE L. ABFZEICIS VT, SLC10A4 O N R & 2=
T 5 & IHEERIERENTLET 5 Z R I T,

B e b/ Sk TE671 MilE T SLC10A4 285BI L T\ A Z & MR LT,
WIZ, AL/ 70y PBIOREHREEAEIIENT IR EIZED
SLC10A4 O N R brESNTWSH Z AR LT,

72, TE671 Mifn 2 H\ 7= B8 O fak 525k Cld, LCA B8 LU TCA Ok & A3
ey B URMLEIZ L VM L7223, CDCA, DCA £ X UNE3S Ok &2 idzE

FRBO LN oTe, ZOZ b, hr BV RES DT RE
Frf M2 F5O 2 LR &, BEEIES~D N7 U AR—2 =D RIS
7=o Fiz. LCA B L TCA DikIZkIT 2 I I U ZAEH Km (X, TCA % i
ET LMD N T U AR—Z —DELI D ZF LMW LRSS N, 2Dk
D, ZOEEICIFEBERD N T AR —Z =I5 LW AR EX LR,

S BT, RNAI IEZHIWT, TE671 #ifldod> SLC10A4 %/ v 7 B0 45 & |
Fa s EVRTLEIZ L D LCA B L TCA Ofgik&OBMMAHA L, LLEX
D . SLCL0A4 (Tl X FEE Wk Ikt LIRIEM 2R3 2, hererEoras
T—EBIZLD N Rinz bl - BrESND & @mBIFIMEOIETIE N7 v AR —Z —
DT ENRBES N, Tbh, SLCI0A4 X, Ml ToOTaT 7 —BiEHE
BT U RAR—=F —=TH DRl E 2 biv/z, SLCI0A3 & L' SLC10A5
bA—T 7 B URITETHDLN, ZHbD N Kiib SLC10A4 FIfkR W2 &
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MY END7H, SLCI0A3 B LU SLCLI0AS ¢, 7' m 7 7 —EBIHMHALE k7
AR—Z—& LTH AR E Z b b,

MTT assay {6 CLCA DT R b — ZAFHFEAEHN v o B RILEIC LV #E0
T5Z LA RM LT, TE6TL Mfai T fMatk DR A FfH, SLCI0A4 (3= Y
AEBIMPEMRICE BB L TV DE 25, 2 U UEEEMRO MR BIC
SLC10A4 3B 5- L TW A R[BEMENR S 2 Tz,

ABFFEIC LV . SLCLI0A4 ITMINEMIZFEEL L. native 72K TILERIEMETH 2
D, FRVEVLEIZED, £O N Kigabirsi T, @EED T AR —
Z—L LTHEREL, LCA FDAMIEEME k4 2 2 LAVRENT,
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==

E3S. LCA., TCA ¥ L O Thrombin |Z Sigma-Aldrich #1: (St Louis, MO, USA)
K VHEA L7z, CDCA ¥ XU DCA ITH bk T4 (Tokyo, Japan) X
AN L7, DsLCA, di-CDCA ¥ X O dy-DCA L CDN Isotopes #k:
(Pointe-Claire, Quebec, Canada) X Yl A L7z, Ds-TCA i% Medical Isotopes
# (Pelham, AL, USA) X v B A L 7=, CeE3S (X Cambridge Isotope

Laboratories £ (Andover, MA, USA) X DA L 7=,

s

ik

TE671 AT EIRRERPERETFI Hx WIEM AL shicd
D7z Tz,

100 mm dish (BD FALCON) (Z Growth medium % fH\ T, 37 °C, 5% CO,.
95% Air, BIFI/KAKE FT{TV>, 80-90 %=1 7 /L= kT TrypLE Express
(invitrogen) & HWTHER L 72,

Growth medium X, Pen-Strep Solution (invitrogen) (50 unit/mL penicillin, 50
ug/mL streptomycin), 10 % FEf#{k Fetal Calf Serum (FCS., MP Biomedicals

Inc) % Dulbecco’s Modified Eagle Medium (DMEM, GIBCO) (Zhlx CTafL L 7=,
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TE671 #}liu % 8x10° cells/2 mL D)% T 6 well plate I[ZEE L. 24 BfE#(C
Krebs-Henseleit buffer (118 mM NaCl, 23.8 mM NaHCO3;, 4.83 mM KCI, 0.96
mM KH;PO4,1.20 mM MgSQOy4, 12.5 mM HEPES, 10.0 mM glucose and 1.53 mM
CaCl,. adjusted to pH 7.4)T 2 FEDO W%, 4U/B00 uL & hr B f2id%
DAL & L 7= Krebs-Henseleit buffer TE#a L, 37 °C T 3 Bfi]lA v % 2 X— |
L7-, PBS Tk, RIPA buffer (150 mM NaCl, 25 mM Tris—HCI (pH 7.8). 5
mM EDTA. 1% Nonidet P-40, 0.5% (w/v) sodium deoxycholic acid, 0.1% (w/v)
SDS. # X" protease inhibitor cocktail (Sigma-Aldrich)) %z H T TE671 Fifgd
TA®—FMEFEI LT, BERAES T AP —I2T, DNA ZHEL, AETT
AR LTz, XN EEIZIIBCAEEHW, AR L7724 /327 & 30 ugl/lane
% 10% KRV T 27 VLT I K7 Va Wz SDS-PAGE (2t L7z, vkBiL7=% v
X7 'E % PVDF (polyvinylidene difluoride) [5? Immobilon-P (MILLIPORE)(Z /X
U —H% 77 A (BIO-RAD)Z HH\\THEJE 60 V., 2 KfHICE VERE L=, £ D&,
0.05% Tween20 / 5% AFAI/L2 T3I7°CICTIMRIERL, 7 ry ¥
L7z, & 512 0.05% Tween-20 =&t 20 mM Tris-HCI, pH 7.4 (TBST) T 10
Sy R A 3 I Ik L CoEd L7z, —IkHLIARIZIE 0.05% Tween20/5% A
2 IV 7 C 1000 %247 L 7= rabbit polyclonal anti amino acids 324-436 of
the SLC10A4 protein sequence (anti-SLC10A4 C-terminus antibody .
Sigma-Aldrich) i/ L, 4 °CIZTiR&E L, —Wi1 > F2~— |k L7, GAPDH

O—WRIURIZIE 0.05% Tween20 / 5% AF A I /L7 T 1000 fZI2AR L7
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rabbit monoclonal anti-GAPDH antibody (Cell Signaling Technology. Beverly,

MA)ZEH L7z, ZkBUARIZIZ 0.05% Tween20 /5% A A I/L7 T 2000 f&%
\Z &7 R L 7= horseradish peroxidase-labeled mouse anti-rabbit IgG (Cell
Signaling Technology) % >, 37°C 12T 2 B§fflA > F = X— kK L7z, TBST T
10 /%% 3 [E4T > Ty L7ctk, HAE & L T SuperSignal West Pico
Chemiluminescent Substrate (Thermo scientific) z Il x (L S, XB7 «

/b I (FUJIFILM) 2 FI VTR L 72,

SOt

thEEYe 412 8-well glass slide CC*™ treated (Lab-Tek®Il CC?>™ Chamber
Slide™ System. 154941, nunc) % i\ T4T > 7z, TE671 #iku % 4x10*
cells/well/500 pL DS CTHEIE L. 24 BEfE# 2/ %2 Krebs-Henseleit buffer (=
T 2 JEVE# L. Krebs-Henseleit buffer |2 fi# L 7= 1 U/200 uL @ thrombin T 3
REEALE L7z, 22> b e —/L{Zid thrombin O¥EE & L 7= Krebs-Henseleit buffer
% M7=, PBS TUE#. 4% paraformaldehyde in phosphate buffer z /il x ==
R C 30 /3fHl A % 2X— k L7z, PBS C 3 EOPIFITHEX | MR FEiR 2
5.2 %7212 PBT (0.1% Triton X-100 in PBS) T 15 4y MALE L7-, FEFHiEMED
MR RE LTl PBT TOEII TR0 272, PBS T3 EDOUES%. 1% BSA
(Sigma-Aldrich) in PBS T=iE ~ 90 Rl A v F=a_X—h L. 7u vy X 7 LT,
PBS T 3 E D% Hifc 1 Pk & LT blocking solution [ZAf# L 7= rabbit
polyclonal anti amino acids 324-436 of the SLC10A4 protein sequence

(anti-SLC10A4 C-terminus antibody, 1:200 dilution, Sigma-Aldrich), % 7= % rabbit
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polyclonal anti amino acids 2-51 of the SLC10A4 protein sequence
(anti-SLC10A4 N-terminus antibody, 1:200 dilution, Sigma-Aldrich) % /il x. 4 °C
T1HpA v FaX—F L7z, B A Mgz PBS T 3 JEDPEF1% . blocking solution
(ViR U 7O =R 2 RBLIR Alexa Fluor® 546 Goat Anti-rabbit IgG (1:500
dilution, Molecular Probes) C=ii T 60 /A > F=X— |k L7z, ZREX
Hoechst 33258 solution (1:2000 dilution, Dojindo, Japan)C{T->7-, PBS T 3
FE D% . HifRiL Fluorescence Mounting Medium (Dako, Denmark)% Fu T
A L7z, #tIT Zeiss confocal laser-scanning microscope (LSM700) with X40

water-emergent objective % FH\\TiT- 72,

LCA. TCA., CDCA. DCA ¥ X TN E3S OHL Y iAZx I 24-well plate % FNTAT
5 7=, TE671 #iffn % 2x10° cells/well/500 pL THEME L, 24 B[ % 1C
Krebs-Henseleit buffer T 2 £ D%, Milldld Krebs-Henseleit buffer [ Z#5fi# L
721 U/200 pL of thrombin T 37°C T 3K > F = ~— | L7z, Krebs-Henseleit
buffer THe¥#%, 37°C TLO 7 LA v Fa~xX— K L7, D%, buffer (25
BERMURY AR BtR LT, 37°C TRRERMA v % = X— k L7=%. buffer
ZWes|krZE L, K KH buffer 12T 2 [AI¥E# L7z, FEiV T, 500 pL @ ethanol
ZMAx T, MRICEYAENTZEREZ I L [65-67], £ @ internal
standards & L T stable isotope-labeled bile acids 3 L U 3Ce-E3S % 4% well (T
WINUT, AR LRIE £ T-80°C TRIELTZ, # /37 EfITX BCA™

Protein Assay Kit (Pierce)Z i/ L. #imiZiX BSA & H\\ /o,
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fEVHER R L OVE3S O EEIX LC/IMSIMS % W CiT~7= [68,69], v 7 L%
I, R THE S, REE 40 WL OBEMBIC T LT, 7 4 v Z — Al
#%.10 uL % LC/MS/MS |Z CHIE L7z, TCA 13 XL OVE3S DJE &L, electrospray
ionization probe % f} L 72 TSQ Quantum Vantage (Thermo Fisher Scientific, San
Jose, CA) T{T~-7z, LCA, CDCA ¥ LT DCA D E &%, atmospheric pressure
chemical ionization probe % f} L 7= TSQ Quantum Vantage (Thermo Fisher
Scientific, San Jose. CA) T1T7~7-, 771 7 X% Capcell Pak C18 MGII Column (5
um, 150 mm x 1.5 mmi.d.; Shiseido. Tokyo. Japan)% V>, 40°C T L 7=,
TCA 73T O EH X formic acid/water/acetonitrile (0.1:60:40. v/viv). LCA 34T
OB EFAIE 20 MM ammonium acetate in water/acetonitrile (40:60. v/v). E3S.
CDCA ¥ L " DCA 4 #r @ % #h #H 1 20 mM ammonium acetate in
water/acetonitrile (65:35, v/v) & L7z, Jit#Z 200 uL/min C Ultimate 3000 Pump

(Dionex) % HVT4T- 7=, mass spectrometric conditions (% Table | (Z/~x L 7=,

Table I. Mass spectrometric conditions for quantification of bile acids and E3S.

TCA E3S LCA CDCA DCA
Spray voltage (V) — 2500 — 2500
Discharge current (uA) -4 -4 -4
S lens voltage (V) 236 143 190 154 154
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S lens voltage for IS (V) 236 159 194 157 157
Collision energy (V) 19 33 19 26 26
Collision energy for IS (V) 26 39 20 28 28
SRM 514.3 > 349.1 > 375.3> 391.3 > 391.3 >
514.3 269.2 375.3 391.3 391.3
SRM for IS 518.3 > 355.1 > 379.3 > 395.3 > 395.3 >
518.3 275.2 379.3 395.3 395.3

I AT Y AERKm 5 LU RS E L Vmax D& H

Fr BT KD IEHRIE STz LCA BN TCA BV iAH DM EXZH T
57121z, program R (R Development Core Team)% VY, ENZEILD/NT A —
B —% I AT AA T A v = Vmax x s/(Km + s) (ZH TEHTKm BEIW
Vmax Z E %, FERIERYR TS THIRRIC 7 v b ST,

SLC10A4 ® / v 7 B 7 L FEhk

SLC10A4 Stealth Select RNAI™ siRNA (Invitrogen, Carlsbad, CA) % RNA
T# (RNAi) & LT -, TE671 Al 4x10° cells/mL D THEE L, 1 B
[A#% (2 100 nM Stealth RNAI TLE L7z, * U7 1 7 =2 b v —/LiZ(d Stealth™
RNAI Negative Control Medium GC Duplex (Invitrogen, Carlsbad, CA)% 10 nM

& LTHW =, Stealth RNAI IX Lipofectamine™ RNAIMAX &A%, R
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B L7-, 72 HER7% . #ila% 4x10° cells/mL OERE CHEE L. 24 BERI%ZICA L/
71y B L OEEEBRIZAH V-, SLC10A4 Stealth Select RNAI™ siRNA Dt

%% Table Il 1279,

Table Il. Target sequences of the SLC10A4 Stealth Select RNAI™ siRNAs.

1: CATCATGACCATCTCCTCCACGCTT

2: TGGAAACAGGTAGTCAGAATGTGCA

3: CCGCAATTCATAGGAAGCATGTACA

Al e M RABR

AT MTT assay & W CiT- 72 [70], TE671 flla% 4x10* cells/well
DIEFET 96-well plate ([CHEIE L 7=, 24 K14 1C#IM1 4 Krebs-Henseleit buffer
T2EWEFL, hrr B % 0.2 U40 uL T Krebs-Henseleit buffer [Z¥fi% L 3
RFEALE L=, YEE%. LCA 2 10 uM 75 300 pM & L C 48 BEEALE L 7=,
2 he—/LZi, LCA O E LT L7z ethanol & W EEIREE 0.1% &
L7-, LCAALED 48 FFfEI#41Z.  Krebs-Henseleit buffer (2 fi# L 7= 5 mg/mL
MTT (DOJINDO) % 20 uL %4 7 = /VIZESIN L, 4 REfE#& ISR A2 FrE L, 100
uL @ DMSO %# & 7 = /VIZ A, 5 iR LA LR v~ 28R LTz,

RV Y OWLOEEE A micro plate reager (2 C 570 nm OWLEE &I E L7z,
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AWFFEICER L, HFEE, HEEZ Y £ Lo RAERFERFAGREN IR 2 A
L RIER S 2dR WMEA SEAEISEA TEILE L B £,

Rl & LTS SR 2150 . FoaRoRit 2 50 £ L2 RmAE R R
FREAE ARy e b0l EdR BAEE AR L UORIERFER
TR R R RIE T g LR SAEICTR LA L BT E
B

ARBFFEDOBATICHTZ Y | A @IE ., EREZB Y £ L7 b KRR
PN FEREEYIRIE S B JIIOYENRS SEAEICTR SEALH L BT £,

ARWFFEDZATICHTIZY . Af/2ihE, #HEEZ2BY £ LA HRRFRE
BEEEMTER RIS RHERRAT PR SEAEICTRSELH L BT E
B

AL E£LDDHITHIY . ZRRLMIEE, HPpHEZTHE £ LICHRIERE
REFBEH LIRS AL TFIRIES 200 WeER SARE AN JeBIE L
HLLETET,

ABFIEIZER L, TE671 flfldZ kG T & o T EIRFRERTI 2%
PEJINIESL  Je/EICi A CTRGHEL £77,

WMIET —~ ZBIES T & o T RAE R AR F KA TER MR i R
FONAMEFARRERR A0S #de B ZEER] SLAEICEA TRAEL £,
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SLC10A4 is a protease-activated transporter that transports bile acids.
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