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EROBH, EFE. FHEVISHOREOH T, EYWREOEERIBO TEHV, I
F, BORBERH 2R OEYIRA LEB SN, EBRBEREEZRLTVWSEA, 25 L
ZEYOPIZRFERAFERRENVTEBELEIEH2ERT 2000405 2w, EWOHhN
BRETEMICEMAL, HETAZ LIERICBITAL N TOERMERH., BIfEH O M
I AL & DR Lo 7R IEREREOREZIEBLZ L TH Y . EWOEFRFIH
RITTRAFERBICBI2BENTIA VOBRICEELFHREZEL2bDEEI LN
5o

19234F, Marshall & Vickers (7)1, RERBRGEIHEZ b 2V AT CERERME Htin
vivolt G- L7:7 2/ — Vb y FiCloTHREBENDZ LR R L. RABCB I AR
X VBREBBOFEEZOOTHRE L, 7oA U HORNEARYWE R UEY OBERE)IZ4
TTEMEERFELHC TS 2 SN TELY, EWFOL0LRE L., AR
F 6 MENOBRIUK FHLAF D S RENDFWE Vo 72 RAE FEMBEENLTEETR
T3, HFIERY BB T HEATE IS AR HEZH—FF L RV TH
# - B L ERIIBREICE LY, '

19944E, Jaquemin5(6)IZ & o TT v MMFHOBFAMBEIZIEE T ANa TN LGB T =
%> b7 ¥ AKR—% (organic anion transporting polypeptide: oatpl) DcDNAASZ T —=
SR, T2 ROEY I EHBROFERBITICEDD ZLATRBERTWE, £2
TAETIE, BEME T =4 U HEYLH/ERLELTE 5V AR—F DDNAZ O —=
v 7B A AT KT oatpl DR BIZTFAIFRICORHEL T B Z LIZEB L. PCRERIG
ALTERMBEDAICRBATIERT =4+ 5V AR—- ¥ HEEDNAD 7 O —= 2 7|2
B L7z B3O NT-cDNADEIRERICIE, oatpl LIZR L 27 IV BEF2— FENT
$1Y . Kidney Specific Organic Anion Transporter (OAT-K1) &% L7720 X512, OAT-KI
mRNAD 7 v M HHE R CRMESSEHICH 2554 L. OAT-K1ZH T 5 5Bkt B
W2 F YNNI LRV TOEREICOWTRETEMA 720



#1857 OAT-KIcDNADOZO—=>r% - &

BRICHBEINTWIAERT =4V P TV AR=%, caplDT7 I/ BEFIZBZICL
T 2EBOA) ITX 7 LAF FEAHL. T v MNEREBEpoly(A)YRNADHEEE | &
13 b N/ first-stranded cDNA % 858 & LT, PCREEIC & B cDNADHEIE % 4T o 720 &
YA 754 <—, OATKS (5-CCGAATTCTG(T/C)GC(A/C/T)TG(T/C)(T/C)T(A/G/T)AC-
(A/CIT)AA-3) 1ZOAT-K17 3/ BREEHIONK I 528 -33FHIZ, 7y F LV R - 754
¥ —. OATKA (5-CCGGATCCCCAT(A/G)AA(A/G)AA(A/G)TG(A/G/T)GG-3') IZOAT-K1D
106 - 111%EH, BIbBUKME 7Oy M L D #ER S ND0AT-KIY ¥ /37 OEE @AM - 3%
HICHYS T 28HAIIAE L TWh, PCRICE - THSHN/-DNAKTE DS+, EEEFH|HS
oatpl L MM ZRTIDEH NV, TV ¥ AT T M LI L o T[PPICTPCTEE L 2H D
270 —=7ELT, 9 MEDNATATITI—% A7)~V 7 LIz, ¥, Agt22AN
7 —ICEBALHARZ T 7=V boatpl LIZRLZABEM I O — 2 (MOAT-K1) %M
ML, SHEDDNAZHIE L7, cDNA% 75 A I FRZ % — pSPORT1IZH 7 7 10—
VT BT ITAR— AT IFEFVEICE VIEREG 2B L2, FORE.
HBEIZHT) L7522 FE0AT-KI cDNAdoatpl L 3B %2 52 k|, BIEFF— ¥ RN— A% BHE
L 72 ROAT-KIIHHDDNATH 5 Z L 25500 72, |

FigI-1. |ZH#E L 720AT-K1 cDNADIEIERT| & | #EE SN BH0AT-KI S %7 D—kiE
HEZIRT o OAT-K1cDNAIZ, 2,0073825 5 % 2 R4 L, sH L3O EFhFh158%E
. 23RIEEDOEMREE LS4 ), ER21SSEEN P LEEENL I LG o7, £
7z 3FERRER SR T idpoly ADS R &7z,

cDNADBEEFID» HGHEENB0AT-KIZ /327137 3 ) BR66YEDI L% 1), FDHF
E1373,881TdH o720 OAT-KID—KHEE LIFBM %2 a ¥ ¥ v % ABFIAHERET 5 0%
L& 2 A, cAMPIRTENE Y BRALERALAS, 383, 6MBHODAL A = V3R L8FHD &
VUREI3SE. TUTA VR F—BCIZE B YBEERALAS, 290, 383, 644FHD X
VA VREI3FFELA @®) (Fig.I2A) o 72 NV avLb—3 a viisar
PIFFIEL T /zo $720ATKIY Y821, Froapl £72%. EETURF 7TV VY b5
VAR=F L LTHBBRINZIESY /%7 matrinF/G £ 35%DHFEIMZF L TB Y 9, 10).

Bk 7a v b (Fig. 12B.) & VH#EE SN LBABEDOMRVa-~NY) v 7 RERA12RFLE



THIEMH, OAT-KIUIR2MEE RO S VX7 ThHhH I L VHEI N,

158 CCACGCGTCCGCGGAGGTCGAGGCCGTCCGGTCGCTGA
120 GTTGTCCTGAAGCTCGGGTTAAGAGGGCCTGTAAGAGCTGTTGGTAGTCATCCCAAGTAG
-60 GCTGGTGGTTAGCAGTGGAATTTTAAAGTAGAGACATCATTAAGGAGTCAGAAGATCAAC
ATGGGAGACCTTGAAAAGGGGGCTGCAACCCATGGGGCCGGATGCTTTGCCAAGATCAAG
M G D L E K G A A T H G A G C F A K I X
GTGTTTCTGATGGCATTAACATGTGCATATGTATCCAARTCGC TATCAGGAACTTTCATG
V F L M AL T CA Y V S K S L S G T F M
AgTTgCATGCTCA%ACSAA%AGQGA%ACSATTCGGTATCCCCACAGCTA?AGTTGGATTC
F
ATCAATGGGAgCTTTGAGATAGGAAATCTTTTGTTGATTATATTTGTGAgTTATTTTGGA
I N G F E G L I F Y F
ATGAAACTGCACAGACCTATCGTGATTGGTGTTGGATGTGCAGTTATGGGCCTGGGTTGC
M K L H R P I VvV I G G C A VM G L G C
TgCAgAA%ATgACEACCTCATTTCCECATGGGCCGATATGAATATG%AACAACGATTTTA
P H F Y
CCTACAAGCAACTTGTCCTCAAACAGCTTCTTGTGTATGGAGAACCAAACCCAGACCTTA
P T S N L S 8 N § F L C M E T T L
AATCCAGCGCAAGACCCAGCAGAGTGTGTGAAAGAAGTGAAATCACTAATGTGGATATAT
N P A Q D P A E C V K E V K S L M I Y
GTACTGGTAGGAAATATTATACGTGGAATTGGTGAAACTCCCATCATGCCCTTGGGTGTT
vV L V. 6 N I I R G I 6 E T P I M P L G V
TCCTACATAGAAAACTTTGCCAAATCTGAAAACTCTCCTTTATACATTGGAATTTTAGAA
S Y I E N F A K 8 P L Y I G I L E
ACAGGAAAGATGATTGGCCCAATATTTGGGCTTTTGTTGGGATCCTTCTGTGCAAGCATT
T G K M I G P I F G L L L G 8 C A s 1I
TATGTAGACACAGGGTCTGTGAATACAGATGACCTGACCATAACTCCCACAGATATACGC
Y VvV D T G § N D DL T I T P T D I R
TGGGTTGGTGCTTGGTGGATCGGCTTTTTGGTCTGTGCAGGAGTGAATATCCTGATTAGC
W V G A W W I G L C A G N I L I s
ATTCCCTTTTTCTTTTTTCCCAAAACACTCCCAAAGGAAGGATTACAGGAAAATGTGGAT
I P F F F F P K T L G E N D
GgAAgTGQAAﬁTGgCA?AG%GGAGAgCACAGAGAAAAGGCCAAGGAAGAAAAACCGAGSA
E E
ATCACTAAAGATTTCTTTCCGTTCCTGAAGAGCCCTGTCCTGCAACCCGATTTACATGCT
I T XK D F F P F L K § P L Q
GTTCACCCTTATAAGGTGCTCCAGGTCAATGCATTTAACATTTACTTTAGCTTCCTGCCT
vV H P Y K V L V N A F N I Y F § F L P
AAGTACCTTGAAAACCAATATGGAAAATCCACTGCAGAGGTCATCTTCCTCATGGGTGTT
K ¥ L E N Q Y G K 8§ T A E V I F L M G V
TATAACTTRCCTGCAATATGCATTGGATATTTAATTGCTGGCTTCATGATGAAGAAATTC
Y N L P A I C I G Y L I M K K F
AAGATCACTGTCAAGACAGCTGCATTCCTCCGATTCTGCCTATCCTTGTCTGAATATAGT
K I T V K T A A F L R F C S S
TTTGGTTTCTGTAACTTCCTAATTACCTGTGATAATGTCCCAGTTGCTGGTTTGACTAAC
F G F CNF L I T C DNV P V A G L TN
TCTTATGAAAGAGATCAGAAACCTCTATACTTGGAAAATAATGTTCTTGCTGACTGCAAC
S Y E R D Q K P L Y L E N N V L A D C N
ACAAGGTGCAGCTGCTTGACGAAAACATGGGATCCAGTGTGTGGAGACAATGGCCTAGCA
T R ¢ 8 €C L T K T W D P V C G D N G L A
TACATGTCAGCCTGCCTCGCAGGCTGCGAGAAGTCTGTTGGAACTGGAACCAACATGGTG
Y M S A C L A G C E K S V G T G T N M V
TTTCACAATTGCAGCTGCATTCAGTCACCAGGAAACTCGTCCGCAGTCCTGGGGCTGTGT
F H N C § C I Q S P G N S S8 A V L G L C
AATAAAGGCCCCGAGTGCACCAACAAGCTGCAGTACCTTTTAATACTATCAGGATTTCTC
N K G P E €C T N K L Y L L I L § G F L
AGTATCCTCTACTCATTCGCAGCCATACCTGGATACATGGTTTTTCTGAGGTGTATCAAG
I L Y S F A A I P G Y M F L R C
TCTGAAGAGAAGTCACTTGGGATTGGAATACATGCATTTTGCATAAGAGTATTTGCTGGC
S E E K S L G G I H A F C I R A G
ATTCCAGCACCTATTTACTTTGGAGCTTTGATAGACAGAACCTGTTTACACTGGGGAACT
I P A P I Y F L I D R T L H
CAGAAATGTGGTGCGCCAGGGCGCAGGATGTATGATATAAATAGCTTCAGGCGCATTTAC
Q K C G A P R Y I N F R I Y
CTTGGGATGTCTGCAGCTCTAAGAGGATCAAGCTATCTCCCTGCATTTGTTATTGTAATA
L M S A AL R G S S Y L P A F
CETACAA%GAQGT;CT%TCETCCTGSGAQAATCAACTCTTCAG%AATGGQAATTGCAGAG
T P
ATGAAGCTCACAGAGAAGGAAAGCCAGTGCACAGATGTGCACAGAAATCCTAAGTTCAAG
M K L T E K E s Q C T N P F K
AATGATGGAGQACEGAAAACGAAGCTGTAATGACTTTTCTACTGCCTTGTGTAAGGCCAT
N D K T L
GAACAGAATGCTAGAATTCAAAACACTTCACTTTTGAATCATGAGATAAACAACAGGAAT
GCTTAACTTTAAGAACCTCAACAATTAGTTTTACACTCATGATAAAAGTAGCATTTTCAT
GAGGCTGGTGTAGGACTTAAGTTTTTCCCAGGATAGATTTCTATAGAGACCCCCACATTG
AARCATTAAAGCTTCCTTCATTGTATCAAGGAAAGTATGTATTTCTAAGATATCTTCAAGT
AGCTTTAAAGCCTAGTCCTTAAACACTATTTCATTCTGTTGAACTTATGTTTCGATGTGG
GGGGATTTAGAGAGACAAATATGCATTGTGGCTGTGCTCAGAAAAAAAAAAAAAAAACCT
ATTCTTTCTATGCACAAGC TGTCTGCATACGTTTATATC TAGAAGTTATTAACCCTTATT
TTTTATTTTAGTCATGATGCTTCCGAGATTAGACTTCTCTCTCATGTGCCATCTCCTGGT

TTTAGTTCCATTTTTCTTTACTTATGTCACACATTTGATCATTTATCTTACAGTACTGAC
AAARCCTGATCACATTATTAAAAAATTCACATTGCAAAAAAAAAAAAAAAA

OCRVBRADMBNNNAOCOORDADENNAOCORLNDENNOACODHBADENNINCO LSRN

VB DBBWEWHRNENWHWOWOWOWONDORNUNUINANAHUISE =B W N =
B0 Bttt ettt et B2 ettt et 0ttt et ettt Bttt et ot et o P b e e ok o et et e Bt ek b b 50 bt ot e ek 1t bt o bt B s ot bk ok ot e s ek

o e s s e e e e

S

NRNNNNNNNNDN - 2 b= b s s pd
VNS L WNN =IO R ORMONDAOUN~IWN
ONAOCHLOINNOLNRENNAOODENRDBNNAD

Fig. I-1. Nucleotide and deduced amino acid sequences of rat OAT-KI.
Nucleotides are numbered starting at the first residue of ATG initiation codon.
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Fig. I-2. Comparison of the deduced amino acid sequences (A) and hydropathy plots
(B) between rat OAT-K1 and rat oatpl. A. Conserved residues between two transporters are
boxed. Putative membrane-spanning domains are lined over the sequence with number (M1 - M12),
and potential N-linked glycosilation sites are indicated by asterisks. Potential protein kinase A
phosphorylation sites ( A) and protein kinase C phosphorylation sites (®) are indicated. B, Kyte and
Doolittle (11) hydropathy plots with a window of 13 amino acid residues. Numbers between plots
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indicate putative membrane-spanning regions.



28 OAT-K1 mRNADHKE: - RIS 54

7 v b OAT-K1 mRNADMREST AR IZDOWT, /H 70y MERTRT-PCR #IC X V) #
Frl7e 7 v P &EHEDOpoly(A)YRNA 2.5 pg% AV AT I FEFEBT o — A7 Vic k
DR, CHREFAQURAYTIFI VN TIVRAT7— L, E1HTHLN/-0AT-KI
cDNA 25 V¥ LT T4 AEIZE o> TPPIdCTPCIEZR L -0 D2 70 —TL LTNA T
VA XY HRNARRIT L72E 2 A, MADEGTICBWT S BHE &k UK I2#2.8kb
DIRN Y FHRRH S, FFET D #4kbD N> FARD S N7z (Fig. I-3A.) o —H.
oatpl X 72IXOAT-KIICHFRM LAV TX I LAF F - 54— %EK L. 7 v P &4

Dpoly(A)RNA lugz H#E 4 5 Z & 12 & 1§ 5 h /= first-stranded DNA % $§%1 & L TPCR%

Fig. I-3. Northern blot analysis (A) and detection by PCR amplification (B) of OAT-

K1 mRNA in rat tissues. A, poly(A)'RNA (2.5 pg) from the indicated tissues was
electrophoresed, blotted and hybridized with the whole OAT-K1 cDNA as a probe at low stringency
(upper) and high stringency (lower). B, poly(A)'RNA (1 pug) from the indicated tissues and of OAT-
K1 cRNA (50 ng) were reverse transcribed, and the cDNA synthesized was amplified using a set of

primers specific for the rat oatp (upper) or for the rat OAT-K1 (lower). The PCR products were
separated by electrophoresis through 1% agarose gels and stained with ethidium bromide.



CORTEX

EtBr Staining

Southern Biotting

OUTER MEDULLA

Gim  Glomerult
BCT  Proximal convoluted tubulas
PST  Proximal straight tubules

83 Late proximal straight tubules
MAL  Maedullary thick ascending limbs 2 INNER MEDULLA

CAL  Cortical thick ascending limbs
CCD  Cortical collecting ducts

OMCD Quter medullary coltecting ducts
IMCD  inner medullary collecting ducts

Fig. I-4. Detection of OAT-K1 mRNA in microdissected renal nephron segments by
RT-PCR by agarose gels (upper) and autoradiograms of corresponding Southern
blots (lower). Each PCR amplification (30 cycles) was performed using either 5 glomeruli or 2-
mm length of renal tubule. Upper, after microdissection, 5 glomeruli or 2 mm of each dissected
tubule segment were reverse-transcribed, and the cDNA synthesized was amplified using a set of
primers for OAT-K1. The PCR products were separated by electrophoresis through 2% agarose gels
and stained with ethidium bromide. Lower, the agarose gels were transferred onto a nylon membrane

and hybridized with the ["P]dCTP-labeled rat OAT-K1 cDNA as a probe at high stringency.

To7zkER. oatpllIFIE R UBIRICEI L TV 5B Z &, OAT-KLIZFFIER MO Tidmk
HEINFTERENICHHAL TV I LA R EN (Fig. I-3B.) o

OAT-K1 mRNADYEFREMICHEIH L TWB Z EARBEN 720, KRIZ, OATKI
mRNADBEAGMIZOWVWTEH Lz (Fig.14.) o 7 v PEBZBM,. 254+ — Yk
LTHRBLAFYUR LY, v 208422 a VEADIC X o TREEIZSE. ot
DIRMEICOVTIZ2 mmE Bl L7-, HERMESSEHZ M) Tk, $HEST
% Z L2 X 55 N7 first-stranded cDNAZ $58I & L T, OAT-KIIZHFRM A L) T2 L
FFF - T747=%2HVZPCREATo 728 R. OAT-KI mRNAHIR L% X 51 %876bpD
N FIGEVNERME, RUCEMERMERKT (53) TRBIBRB IR, (Fig I-
4upper.) o F1EMHRMIE. BENBESF ORISR, &5, VEERELS
FRVEHTHIRLIER Y 7P E O kh ozl b INORIENI N Fid



mRNAHRTH 5 2 EPRREI Nz, R BHIS0bpND/INE WV £ XDy FHEEH SN
A, EFONY FERMHBREERTZ D74 F VHRICE DT LR, oapliCHE LT
WBIEPHBINZ, EHIC, TFIVYLATOI FRETRRETELZVNY FOFE
THEDPD L1201, Fig. Idupper DT HOA—AF Nk FA QA TIVIZPS v R
77—L. OAT-K1cDNA %5 Y ¥ 575 4 LEEIZ L > T[PP)-dCTPCIEZ L2 b D% 7
O=T7 L LTI o HF Y - N T Y F A ¥ = a VBT DOKER % Fig. I-dlower. /R,
ZDFER, OAT-KI mRNADRME 71, Fig. I-dupper. TR X 7 RAIE S EH DA
BRBOONLPo7:2 25, OATKIIFE E L THAMNERMEICRELTVS 2 28
R E iz,

FE3/H OAT-KL 7 U N7 OGS A R ERAE

% 1 #1123\ > TOAT-K1 cDNAZD 5 FR X N 3 BFROAT-KIDF TR iI#H74kDaTH 2 =
&y B2EHIZBVTOAT-KINRBMBIHIIBDOATH S I EHNTBRENZ E Db,
F N7 LNWIZBIT 5 0AT-KIDHBI A IZ oW TRE L7z,

7 v POAT-KIDDNAX W HEE L 727 I/ BHID S FHRENRBCEBMT, T v Foatpl
LIZRLDEIRTF F (The651 - Leu66s5) AR L7zo £DERRTF Ficatd 254
FHMFEZER L, Sabolic (13) SDHEIHE- THBLL b 0 % RO IV
2o T FEMBOMAEI A~ %, BERIICIOFGEGICE > THEL. 20BE
e HREESE L TRE L. TR PNOBEES % E150 ng% B TT4M T TSDS
RIVT7INT I FI7VERIKE) (PAGE) #. ®1V 7v{t¥ =1 F> (PVDF) Eicv L
AF 70y bLIEZH, BOARICHOAT-KIFEIZFKIET 5 #40 kDad /S > KAk H
SN(Fig. I5A)e SDF U271, 05 ugmIDEHERTF F2AWTTL T TV —F
Vav LK L o/zZ e (Fig. I-5B.) o 7 V82 LARMIZBVWTH
OATKIDBEDAIZEH L TWDE I LATRBE T,

RICOAT-K1% ¥ 37 DEHICBIT ZERBAERICOVTRE Lz T v FERMEERF
#ME (brush-border membrane: BBM) 3f U2 (basolateral membrane: BLM) Ei4Hid .
Takano 5 (1) D HEICHE VBB R U > & FEFAN L 72, BEERUHE DBBMIE N2
BIM% 5 Y X7 B L LTERENSO ug2 BTLMT (Fig. 1-6A.) TSDS-PAGE% 47\,
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Fig. I-5. Western blot analysis of rat tissue membranes with antiserum for rat OAT-
K1. Fifty ug of each membrane was separated on SDS-PAGE (10%) under reducing conditions and
blotted on PVDF membrane. A, The affinity-purified antiserum (1:50 dilution) for rat OAT-K1 was
used as primary antibodies. B, The affinity-purified antiserum (1:50 dilution) preabsorbed with the
antigen peptide (0.5 pg/ml) of rat OAT-K1 was used. A horseradish peroxidase-conjugated antirabbit
IgG antibody was used for the detection of bound antibodies, and the strips of blots were visualized
by chemiluminescence on X-ray film. The arrows indicate the position of OAT-K1.

PVDFRIZV TR % 70y b L7z A, RRRURBEMNOIAICIB T b RIEEM
IR SN TRIFEERICORNY FERBDO LN TDF 523, VLT TI—F
Yar LlPRICIRIG Lo 22 &5 (Fig. I-6B.) « OAT-K1id B FR AR R ¥
BREOICBHELTWVWAZ LRI,

OAT-K1% /37 ODHeES FEIHT4KkDaTH 5 Z L A5, OAT-KI1AY, BIRBT S 2D
DRELZTTRICEHAT A I LPHEBEINS, BRITFEEIZE VTR &N 72440 kDa
DOAT-K1% ¥ 3713, BRRBEBHO®K., 7 FANS-SEEEXN LR A T4 T FHA X
ELTRALTVATAREDZEZL ONE2®, Fig. I-6A. R UI-6B. THWALZFhFh O
W52 IERITEM T TSDS-PAGEfR, VITAF 70y b LzLZ s, KEDOKEL R,
FllFRRRED #7140 KDaDALE IZDH/N Y FAMH E 7z (Fig. 1-6.C) o B, LT TV —
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Trvav Lk e HWIRER S L (Fig. 1-6D.) . OAT-K1% > /37 3 BIERZRE
SRS O OB & 2T TMIFE L. RITRIECRET 2 Z LARM Iz,

Fig. I-6. Western blot analysis under both reducing (A, B) and non-reducing (C, D)
conditions of brush-border and basolateral membranes purified from either rat
kidney cortex and medulla with antiserum for rat OAT-K1. Fifty pug of each membrane
was separated on SDS-PAGE (10%) and blotted on PVDF membrane. A and C, The affinity-purified
antiserum (1:50 dilution) for rat OAT-K1 was used as primary antibodies. B and D, The affinity-
purified antiserum (1:50 dilution) preabsorbed with the antigen peptide (0.5 pg/ml) of rat OAT-K1
was used. A horseradish peroxidase-conjugated antirabbit IgG antibody was used for the detection of
bound antibodies, and the strips of blots were visualized by chemiluminescence on X-ray film. The
arrows indicate the position of OAT-K1. BBM, brush-border membrane; BLM, basolateral
membrane.

12



5

FETII, PCREZIGAL T v PERMERERVICRATIABRT AV IR
R— % cDNADHEE & £ NIZED CGEEFIT, RUmRNADHBS A, HFRIUEE AW
5 VT DGFFHAXERIEMICOVTRET LA 7y FNBEDNATA T =52
O—= Y 72T L 72cDNAIZ & 52,788bp D S A FIRAEBR T =4V F SV AR— %,
OAT-K1% 2— F L Tz,

7 v POAT-KIIR2EEEBRIDMESY V7 THAH LHEIND, HFRIAEHV
e LAS Ty T4 Y TORKRIE, FTFEIVHIOKDaL HEESTTFEL D S/HS VA
X%&RL7zo 4, Kanaib(10)EX T v ME MY 7 AT ABELRHSY V37,
matrin F/G ()% 7 7 ) 1V X A T VIR E IR & b FEMEHRKLHfEHela % BV
—BURBHRICBWTHEESBTL, 7Oy r50V0 PS5V AX—% (PGT) Td
BIELRERBZB LT, FEFIC, Kozak (15D L VS ARFIE RS LE&bE-54. B
REA%E S 2 matrin F/G OcDNA 7 0 — =V FRIZHEE SN TWAFEI F o X ) $2978E %
FHROFHPELTVBHIEE2RBL. 2O LHEMARAKI FY L VBRI N7 VX7 DA
PPGTE L THEFEEEZA L TWA I L 2 IBMBEERRLZAVCGEHLTW5, —4,
OAT-KI1DERBALS T 1E. mRNA 5'K¥gH 5 158EE T HOAUGE FHE L, L &L /-8
CRRBIE T YIS L AW A5, OAT-KIZSE THT4kDan BREREED & v /%
7 & LTHEGEIN, BESREOBE L %) 7k, ¥40kDaD/N3FRIY 7 & LT
RIFZEICEET 20D LHERENL,

Bergwerk 5 (16)ix 7 v FiFoatpl BT =4~ b I Y AR —F 23T A HuliEE A 7258
BB RBITICX Y, oatpl ¥ ¥ /37 DR R UBRICB T A EBEM & 9FH A
ZIZDOWTREILTWA, HillFEEZHAWV4 A/ 70y 5714 v TORKR, HRTII¥#EES
FEH74 kDalZt e 3 5 #80 kDaD Hi— 72N N & L CHRFMEERICRE S h/zas,
BT ILBTTAME TH33 kDaR 37 kDad N > FARERIB SN Tw5, EBTELGT
THTL7-L 2 A, H8OKkDaDIFIETHRIBE N2y VX7 LRIV A XNV FIFED A
BohaZ e, FRTREBENZY Z7F VIR, EBTMADEGTIZBWTHELL
Ghpolelidb, BRENZHRZECHBEOHFELIRBL TW5, Angelettib(17)id
RiT. 7 v MREELFARICboatpl EHL TB Y., H80kDaDHFFHA X% EFTAHZ
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EEREL TS, ChoDEREEZ SbE S L, OAT-KIIImRNAD & B3R, 75
POBRENL UL Y TEBOL CREMRE 2 ST UM L L. SERERHER
FHRELICHEAINLLDL#EEESNS,

2B, FIOAT-K1Hifk % fv» TH40kDaDOAT-K1% > /37 % KBUE . % ONKREF] %
LRIV GREFICIDVBITL, BRBUMBM AL 2 LI2k 5T, OATKIY ¥ /8%
DRSS =774 7 TRECHET 2 BHRIEONE 0L BDIE, 512, OAT-KID/|
FTTZELELL L COFMBBEDHFEDEER FORBEMBEIH. TN 7 3 /MEH
¥. OAT-K1% ¥ 37 OFREBBIECAREICE b 2 BRI R & 20y,

OAT-K1 mRNAIZEE. FICEMERMEICRET A2 LARENSZ L5, OAT-KI
BIZFO 70— 5 —FHBROMHHTIZ L ) OAT-K1 mRNADEE M A &2 2 b
DEBbND, SLICHEMEFNVE LTOATKIZHAV, Skt ¥vs . v b0
VEMEEET A LI o T, BRT AL I URAR—F - A== T 7 3 — i
KT B—EDPS VAR S BORELELBLATIARA - NYTY b ea—Ft2
cDNAD BB IRtk L NI BIT 2 SER L CERRETREICES kR, 2
REEEDLBYITRRICLZLbDEEIONE, ChODBERYER L., BRIITART
=AY MITUVAR-SHOBERIRY ST, BILF SV AR—SHLD, BL~ALH O
LN, SHIEABRL AN LV BB IS A R R, BB T3 10toT
EYOBNBBETFHAIL, ROEBNLRER L BET 2008 LEEIB LS
botEIOLNS,
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#mIE OAT-KI1DH#EE

BRME LRI, BMEORLAERT =4V P I VAR I IEREAEL TS
D, EELEWREOBFRNL, FEEEYRVCERYORDIEREZHEATLZLICE o T,
BE T 2T 2O BERMBEOBILICHEMKL TV 5, — &I, REMLEHT = F
VIR ROERELE L LTHWONTES5 7 I BRE (PAH) 1. Y07 H M ML
ERAMERT, SN a-7 PV T VB L ORBREGEIC & o THRMAE EEMBPIZEY
A FEh@,18), EREARITHEETIIBANEDOBEEN % BREN & L THEBIA IR bkt &
N5(5,19)0 TRIFHEEIZIE, PAHRRBRZ EOFRT =4 . CIROH & v o /- EH
To=AY2EEELTRBL ) BRBEHERVPFEL TV D I EATREN TS 5520,
21). COBEOEBRNRENOVTIIAHTH S,

AHEICBVWTHART =Y IV AR—-FOAT-KIIBFDAICERLTEBY., FE LT
NV ERAERFEREICRBET 2 EXELPICR o7z, KETIX, OAT-KIVAHET =
FYITUVAR=FT7IN)—D—BELTRETAESY v/ THAHZ L, BEELE
EixBleHoTwaZ L, SO ICEYEEROAETNEMEEARRI—HE5T 5
CERHOPIIT A, TI7UAY AT TVINBMERER R EEE LA
cDNAEAIZE T BRERBHREZH VT, OAT-K1 D% R PR ETRBEH IOV TR
AL, EBEREICOVWTERL,

9 FFDNATG 7)) =& DT 70 AV AT VBB EHVW-BH s 0—= 7
BICL o> THEES N zoatplid. HRBITHOREN LT =4 U HEYWTHILANV KT OE
TIVLA Ry T ua— VEBREERD LT HEHBREDON A 4 VIEEFEN R AR Z ]
NTBITIVAR—FTH5H(22,23)0 BATI, TTRAVRITP-ZAPF V- LD

IV O BEGHEERAT O, FERERFoWEDERT 5 LR S hiz24,

25)s ¥ 7z, Hoatpl £40%D T I/ BHFEMEERT P I Y AK—-%, T v FPGTIF 70 R
TV VE 3 LRETAETIXF PV L ER L LTRERL., BT 5(26).
CNOHOATKIEHEMERT P T VAR~ ODmRNAZEB LRI A EZRLTBY,
oatpl mRNAIZ, i >EM >, M. B#H &K KK IC. PGT mRNAG > Frg > &

. +Z38%B. 25, R, KBRCBICRHET S I LATRBERTWASG, 10, —H.
FE—ETRR2L D) COATKIZBOAIIRHT A Z LAVRE SN, BBITHR Bk
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TABLE II-1
Examples of compounds which are excreted by the
renal organic anion transport system

Endogenous Compounds Drugs
Bile salts (27) Acetazolamide (40)
Bilirubin (28) P-Aminohippurate (5)
Cyclic AMP (29) Cephalosporins (41)
Cyclic GMP (29) Cisplatin (42)
Fatty Acid (30) Ethacrynic acid (43)
Folic acid (31) Furosemide (44)
Oxalate (32) Indomethacin (45)
Prostaglandins (33) Methotrexate (46)
Urate (34) Penicillins (47)
Probenecid (48)
Drug Metabolites Salicylate (49)
Acetylated sulfonamide (35) Sulfinpyrazone (50)
Acetylcystein conjugates (36) Sulfonamides (51)
Gutathione conjugates (37)
Prazionate (38)

Sulfate conjugates (39)

B7 ot U UEYOBEGELENTH 0L HEREINL, CNFTHLDERRZHW,
BIICEDBEERT =4 VEmERe N L CHRE S A WE., RUTE 087 < HEME
HERTLDOIEELHBE SN TS, TABLEIHIICEARB 7 =4 V% RICHEDLE 7 =
F U WAEGAY R I REORYICET A FHRE L7,

AETIE, OATKIDE T HEYEHAMIEICE S LU T, BLAORERZHVTEHMEL
2o SHIZ/AOLNIFEREECL T, EYWEREROMHEEARBBBIIN T 70— 1L
FZ ¥ AK—FOAT-KIDBEEIZ DWW THRET 2 X 72,
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% 18 SRR BUR 2 A v o RR AT

In vitro& Bt L 720AT-K1 mRNA ¥ 7213 K Z SR MRS ICIEA L. 18CT1-3HMA ¥ 2
N— b L7z, EWELERICH W, Figure. II-1. I2/RT & 5 ICOAT-K1 D% 2L % 8
FLIAR. Hoapl DFEE TH S5 7 03— )VEE (TCA) . BEBRT —F V8% RO
MEETHH1T7T I ERE (PAH) ICDOWTIEIAE L DBICESRD LN o7,
—hs APMLFE—F MTX) RUEBEORY ARIHRE LB L CHEELZRY AL
EHEIBIBD LN,

400 +

w

o

o
T

100

UPTAKE (nl/oocyte/2hrs)
N
o
S

—am

MTX FOLATE TCA PAH

Fig. II-1. Upteke of anionic drugs by Xenopus oocytes. Uptake by oocytes was assayed
for 2 hr at 25°C in incubation buffer containing 500 nM of "H]MTX, 150 nM of [*H]folate, S00 nM
of "HITCA and 15 uM of [“C]PAH 2 days after injection of 50 nl of water (open column) or in vitro

transcribed rat OAT-K1 mRNA (closed column, 40 ng/oocyte). Each column represents the mean +
S.E. of three experiments. Three oocytes were used for each experiment.

0

E2H OAT-KIZEREAIC L 2 ERE L MmN
2—1 OAT-KIEZERBLLC-PK ML X 2 Bpemir

FLIHCB TR RER AV TEREBRIT 217072 L 25, OATK1IIMTXA ¥
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BrPABTHFN T VAR—FTHLIEIRBRENTz, RETIE, BTART = V8t
EMAE- 2T ¥ BHkEEE FEMIBLLC-PK, (52)%fEF & LT, OATKILKERIR
vHEE L 72,
75 A3 K7 ¥ — (pSPORT1) 2 A &N TV 50AT-KIcDNAZ FFLHERNT ¥ —

(pBK-CMV) (¥ 727 0—=rv 7 L7tk UTOERIIHW, #770—-—=r 7 L%k
pBK-CMV/OAT-K1D5' K U3 K i DY R BLY % MEal L 72k, ) Y BRA V¥ 7 L IEEE(S3)
& YLLC-PKMBEIC P T Y 27 27 ¥ a ¥ L7z, pBK-CMV (54)ICI1d A+~ 1 & ViittE
BIEFHI—FERTVBEI DS, GASIMEEZ RTMlLZ 70 —=v7 L7z, Bbh
7= &Kl Dpoly(A)YRNAZ fith L, RT-PCRR U/ —H 70y 74 ¥ 7T X > TOATKI
mRNARE 7 0 — > %2387 L7z, H&MIC, CHIMTXE Y AR TERDORK b &> No. 6 DAl
% OAT-KIKERBMAL. LLC-OAT-K1& L CLUBEOERICH WV (Fig.II-2.) . 7, X
B LTRENRIY—DAE VI A 722 v a v LM (LLCpBK) ZHW, &8
G418 ELLC-PK K2 X, LLC-OAT-K1MIfg % &67 0 — UG o /zd%, RTOMALI
BV TOAT-KI mRNADFEH & | MTX#i%EED A 2 HER L 72, BT HOAT-KIPih%
AWl I Ay 70y 54727\, OAT-KIOLLC-PK\IZBIJH T /87 LR)VT
DFEBLE P70 Figure -3.12777F & 9 12, 18 EMFILLC-PK, & OLLC-pBKMAE |2 13 Hufl

METHOTREXATE TRANSPORT ACTIVITY

o
8

E
£
8
&
B
s
o
=
E o250
oz
Qo
<
=
E
5
3
<

2 & {0 45 s s e
~‘(‘<%: (C’» : - :
i o ,4_) o+

OAT-K1 TRANSFECTED CELLS

Fig. II-2. Screening of rat OAT-K1 stably transfected LLC-PK; cells.
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HICRIET 55 37 3B b h o 72A5, LLC-OAT-K1IHIHLIZ D AKT0kDad /N> F
PR E NIz, CDF U373, BUERTF FCRE L -HIME 2 HW2me. 32k
A5 EDH, LLC-OAT-KIMIAZIZB WV TOAT-KIDRBEH L TWAH I EH ¥ V7 LN
THERR SNz BRI SN V7 O FEIZOAT-KIDHEE S T 874 kDalZ 3t $
HH5DTHoT,

Fig. II-3. Western blot analysis of crude plasma membrane fractions isolated from
the LLC-PK;, LLC-pBK and LLC-OAT-K1 cells with antiserum for rat OAT-K1.
Fifty ug of each membrane was separated on SDS-PAGE (10%) and blotted on PVDF membrane.
(A) The affinity-purified antiserum (1:50 dilution) for rat OAT-K1 was used as primary antibodies.
(B) The affinity-purified antiserum (1:50 dilution) preabsorbed with the antigen peptide (0.5 pg/ml)
of rat OAT-K1 was used. A horseradish peroxidase-conjugated antirabbit IgG antibody was used for
the detection of bound antibodies, and the strips of blots were visualized by chemiluminescence on X-
ray film.

RIZLLC-OAT-KIMIAZIZ & ZMTXELY ;AR D HHMEICOWTHRE L7z ST 4
& — EICHEE L -LLC-OAT-KIMIfE & Fv>, MEEMEKEICHY S 5Basal (fIEE) HE
T ERERIRIFR B\ A0 4 3 % Apical (TEBURE) #1745 OPHIMTXELY Ak % /72,
Figure I-4.1Z7R§ & 9 12, TEHRIEEME 2 5 O PHIMTXEL Y ;A& LLC-pBKARE & D [ 12213
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BOLNLEH o7 —F . LLC-OAT-KIMIRZIZ & 5 FEEEE 2 5 OPHMTXE Y JAAK 2%
LWERDPBEINZ, ChoDiER LY., LLC-PK M BV TOAT-KIZBRE D5
MzRTVRATATREY YR E LTHEBEMICRELTWS 2 AR X,

600 |

400

200

ACCUMULATION (fmol/mg protein)

0 5 15 30 60
TIME (min)

Fig. II-4. Accumulation of [’HJMTX by monolayers of LLC-OAT-K1 cells.
Monolayers of LLC-OAT-K1 (@,4) or LLC-pBK (O,A) were incubated for the specified period at

37C with 26 nM ["HIMTX added to either basolateral (@,O; 2 ml, pH 7.4) or apical (A,A; 2 ml,
pH 7.4) side. Unlabeled incubation medium was added to the opposite side (2 ml, pH 7.4). After
incubation, the radioactivity of solubilized cells was counted. Each point represents the mean + S.E.
of three monolayers.

7z, LLC-OAT-KIMIfE D RIE ER 45 DfE 4 7 = F » HEW OB ) AAEBRE 1T - 7=
(Fig. II-5.) o TCA. PAH, PGTOEETH 5 7URX¥ 75 U VE, (PGEy) RUFHHE
T=AVBERDERTHEH04 3 Y1 Cy (LTCy) 12V TIHLLC-pBKHIAL & D/
CEIRONED o7z —F, MIXRUEROW Y AKCEHELR FESTI D LN, JE
MR THRO MR EAIET S b D 2B, UEDEBTIIMIX 20AT-K1 0 f B j) 2%
L LTHW, '
K IZLLC-OAT-K 1KRAS OB JERE R > & DMTXEL D 3A A DI EEREE M IC OV THRET L7 &
5, BEOBE LA - THAKEZRLY (Fig.I16) - ThPhOBEIZBITAH
hAHE (TOTAL) 25, FEBMTX (1mM) {EFTHY AT /2B (NONSPECIFIC
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40

30

10 |

ACCUMULATION (ul/mg protein/hr)

|

MTX FOLATE TCA PAH PGE2 LTC4

Fig. II-5. Accumulation of anionic drugs by monolayers of LLC-OAT-K1 cells.
Monolayers of LLC-OAT-K1 (closed column) or LLC-pBK (open column) grown on membrane
filters were incubated for 60 min at 37 'C with either 26 nM ['HJMTX, 0.5 M ['HITCA, 18 u M
[“CJPAH, 1 nM [’H]PGE,, or 1.3 nM ['H]JLTC4 added to the basolateral side (2 ml, pH 7.4) of the
monolayers. Accumulation of each drug is expressed as uptake clearance. Each column represents
the mean * S.E. of three monolayers.

8

80

A
A

[+] 2/0 40
{pmolmg pr(Xelsnhs min/uM)

v
(pmoVmg protein/15 min)
3

40

. - ——
-———
—
-
-

ACCUMULATION ( pmol/mg protein/15 min )

0 5 10
MTX (uM)

Fig. II-6. Concentration dependence of "HJMTX accumulation by LLC-OAT-K1
cells. ["HIMTX accumulation was measured at various concentrations (0.05-10 . M) for 15 min at
377 added to the basolateral side (2 ml, pH 7.4) of the monolayers in the absence (@) and presence

(O) of 1 mM unlabeled MTX. Unlabeled incubation medium was added to the apical side (2 ml, pH
7.4). Broken line represents the specific component of MTX accumulation. Each point represents
the mean * S.E. of three monolayers.

21



) BELFIVTHRERNLZIAARE (SPECIFIC) #EH L7z, BoNF— 5% I AT
A=A 27T yRICETRIOTRD HN2Kmflid1 4 M, Vmaxffiii31.7 pmol/mg protein/15
min T - 72,

& 5 ICLLC-OAT-K LA D RIEERE M 2° & DPHIMTXAL D AR I RIS HE 4 7 = oF o Hh2k
WOKIFREHRICOVTREEME 7 (Fig. I1-7.) o EWIIHETI00 « MEFE T T
BE Lo COMR, FEBRMIXA R S MOGHEDR YA LTV, 7. 8. JF
catplDEHTHBLANT + 7UETF L A~ (BSP) RUTCA. 7= v 3k BHEH
THHDIDS bV HERREZA LTz, SHICBERT = VHBERICHEART 2
CEPHONTVE 7ORAY K, PAH, 703 F, NV 7OBLEBCHENELA L
TEY. OATKI %4 L Z:PHIMTXEUD A&, HEMICEELEMOMERE 2132
CENFRBRINT,

8

ACCUMULATION (% of control)
(9]
o

o

Fig. II-7. Effect of various anionic drugs on ["H]JMTX accumulation by LLC-OAT-K1
cells. [HJMTX accumulation by LLC-OAT-K1 cells from the basolateral side (26 nM; 2ml, pH
71.4) was measured for 15 min at 37°C in the absence ( control) and presence of indicated drugs at a
concentration of 100 « M. Data are expressed as % of control value. Each column represents the
mean * S.E. of three monolayers. *, p <0.05; **, p < 0.001, significant differences from control.

OAT-K1D & EH Foatpl i3 R MEE I BV TNa' FEEERO BB 7 =4 MBS Y A
HEBRALTVEZEFHMSLNTVB(6), % 2 TLLC-OAT-KIKIEE ORI 2 5 0
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PHIMTX D JABR xS B804 + > | KBS ATPAE &L I IRED B DWW TRE
L7z (Fig.1I-8.) o MMEANa'1 4 ¥ RUCI A % 2 B#R L2546, MIENATPZ Hig s &
HERICHEZELRBRIROON 2d oz, — . WY AR REZIITHH4TITLLS
&, FELOMTXIRD AABDETIEBHE IR,
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 Fig. 11-8. Effect of Na’, CI, temperature, and ATP depletion on ['HIMTX
accumulation in LLC-OAT-K1 cells. LLC-OAT-K1 monolayers were preincubated at 37 C
for 10 min in either normal, Cl'-free, or Na'-free medium and incubated at 37°C or 4 C for 15 min
with 26 nM ["HJMTX added to the basolateral side (2 ml, pH 7.4). For cellular ATP-depletion
experiments, cells were preincubated at 37°C for 20 min in the ATP-depletion medium and were
incubated at 37 C for 15 min with 26 nM ["H]MTX added to the basolateral side (2 ml, pH 7.4).
Unlabeled incubation medium was added to the apical side (2 ml, pH 7.4). After incubation, the
radioactivity of solubilized cells was determined. ‘Each value represents the mean + S.E. of three
monolayers. *, p < 0.05; **, p < 0.001, significant differences from control.
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2 — 2 OATKIZEZRHMDCKHMILIZ X 5 ¥EEEEAT

2 — 1ICBWTHEE L -LLC-OAT-K1f 3. IR EHRTHEONIEREICT
AMTXEXFEE LA LTz, —h, fllliEZ AWz 2 AK70kDad ¥ ¥ /87 3% &
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Fig. II-9. Construction of rat OAT-K1 stably transfected MDCK cells.
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Fig. II-10. Concentration dependence of ['HIMTX accumulation by MDCK-OAT-K1
cells. ["HIMTX accumulation was measured at various concentrations (0.1-30 x M) for 15 min at
37T (2 ml, pH 7.4) of the cells in the absence (@) and presence (O) of 1 mM unlabeled MTX.
After incubation, the radioactivity of solubilized cells was determined. Broken line represents the
specific component of MTX accumulation. Each point represents the mean * S.E. of three dishes.

MFEZHANIZTIAS Y TOy T4 ¥ TOER, #50kDad ¥ ¥ 7327 H*MDCK-OAT-K 141
- Roricgi s Nz, ZOER, OAT-K1AMDCKAIM TIZBRE OB £ 2 TESF
fEL 7%, THEREMICREH T S 2 L AR E N7 (Figure 19.) o $€-> TURBEDEERIT,
BE % A\ TMDCK-OAT-K 1212 X % OAT-K1DHREERHT 21T - 720

RICMDCK-OAT-K IMAZIC & 2 THRIBEME A 5 OMTXEL ) AR BT 5 i EERERIZOW
TR LA, BEOBE LA - THMMEZRLZ (Fig II-10.) . FRAFLD
REIZBITHMY AHE (TOTAL) » 5., FEEMIX (1mM) XETTRIATIE

(NONSPECIFIC) %#Z L5V THRENLBGAAKE (SPECIFIC) 28 M L7, Bo5hi:

T—F2IALN)RA - AT yRICHYTITDOTRD SNA-KmfEiZ2.1 ¢ M, VmaxfEiz7.2
pmol/mg protein/15 minT& o 7z, Z DFERIE, FERME D> S OPHIMTXEL ) AM IZBEE %
LR ZR L LLC-OAT-KIME (Fig. 1-4) iZ X % HIMTXH ) :AADKmfE1.04 M (Fig.
I-6.) LIZIZHETHDDTHo7z, > T, $70 kDaDHEBERIOAT-K13 UNiZ#50 kDa
DIRFERIOAT-K UM L AMTX B2 5 Z L AR E Nz,

& 5 IIMDCK-OAT-K MR D PHIMTXEL ) JARICRIZTHEA 7 = 4  HEY O FAFHE
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RIZOWTERE 2R 72 (Fig. II-11.) o FEWIHTI00 o« MEF T THERET L7z, &
DIER. FEBMTIXP R OBVEEHREF L Tz, 72, ERE, BSP, A1 VY FX ¥ T
YOMOHEDNREEF LT, EHIKTCARUPAHD S5V HEXELXEF L THB Y, LLC-
OAT-K i FE DB EREM 2> & DPHIMTXEL ) A A EXFIE T AR %2 1B 7,

120 t

100
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40 |

UPTAKE (% of conrol)
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Fig. II-11. Effect of various anionic drugs on '[HIMTX accumulation by MDCK-
OAT-K1 cells. "HIMTX accumulation by MDCK-OAT-K1 cells (1 #M; 2 ml, pH 7.4) was
measured for 15 min at 37°C in the absence (control) and presence of indicated drugs at a
concentration of 100 « M. After incubation, the radioactivity of solubilized cells was determined.
Data are expressed as % of control value. Each column represents the mean * S.E. of three
monolayers. *, p < 0.05; **, p < 0.001, significant differences from control.
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1255, BUDPRRL LD o 2BE BT AMIXOMFRERBIIEFEENTH > 72,
COERL LT, NSADHRIZEBEMIXDEZ VT 7V AETHEHEIhTwE, —
%+ Bossuyt (25)5 iZOAT-K1%D 5 € 1O 7 [oatpl #SBSPRPTCA %2 E DS AT =+ »
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‘Fig. II-12.  Tissue distribution of [’HJMTX after the intravenous bolus
administration. Five (open column) or thirty (closed column) minutes after the bolus

administration of "HJMTX (5 ¢ mol/kg), plasma and each of several tissue samples were collected.
Blood samples were obtained from aorta immediately before killing the rats, and then tissue samples
were collected. Each value represents the mean + S.E. of four rats.

DMTXRE % WE L7z, Figure I-12. IIR T & ) ICMTXIZ R E R UBHE I HBEICR
TLTED ., sHOBTRENERMBFBEDSIME, SSHETH o7z, Fio, FFBRICH274E
DRFCTHAL Tz & HIZ305HKICEIT 2 MBTFMIXBEIBEE., SHERUHK
BTENENMEPEREDI23ME, 5844%, 224F512FE L LR LTV,

RIZ, ZOMTIXEBITHICH T 2NSAIDDOEEBICOWTRIT L7ze FL—H— L~
DPHIMTX % BHEE U240 1 molkgDIEEEMTX, A Y FAZ VU RUF b Fugz vk
FiTT v PRBEEIR & Y BREEER S L. SR OCHIMTX O M4 i B K O Mg B 1T 2
X3 B EBERE Lo Figure I-13. ISR T & 9 KCHMTX O M B3, FEERMTX
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BMCETTAZL. AVRAS LY, A Fu 72 0BICE VEZICRSLTWE S
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Fig. 1I-13. Effects of NSAID coadministration on tissue distribution of ['HJMTX in

rats. After the bolus administration of ["HIMTX (2 nmol/kg) with or without each inhibitor (40
mol/kg), blood was obtained from the aorta immediately before sacrificing the rats and then the
kidney and liver were excised. After homogenizing the tissues, the radioactivity associated with each
sample was determined. Each value represents the mean + S.E. of three rats. *, p < 0.05; **, p <
0.001, significant differences from control values without inhibitor.
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OAT-K1D 522V THES L7zo LLC-OAT-K1KIRE DB EER 2> & OPHIMTXEL 1 3A & 12
BRIZINSAIDDEE % 72, Figure I-14 (A). IR T & 9 ICOAT-K1% 43 % PHIMTXEL
NRARBIAYFRAS Y VRUT PO 72 VORFICE DM HEINL I EARB SR
720 & HIilFigure [I-14 (B). IR T & 5 ICHE 4 ONSAID{FIZ L 2 HBIZOWTHRI L&
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Fig. II-14. Effects of indomethacin and ketoprofen (A), and NSAIDs (B) on [’H]_MTX
accumulation by LLC-OAT-K1 cells. (A) "HIMTX accumulations in the absence (O) and
- presence of indomethacin (@) and ketoprofen (A) at a concentration of 1 mM from the basolateral side

(100 nM, pH 7.4) were measured for the specified periods at 37°C. (B) "HJMTX accumulations in
the absence (control) and presence of indicated drugs at a concentration of 1 mM from the basolateral
side (100 nM, pH 7.4) were measured for 15 min at 37°C. Unlabeled incubation medium (pH 7.4)
without drugs was added to the apical side. Each point or column represents the mean + S.E. of three
monolayers. *P < 0.05, significant difference from control.

% Z TOAT-K1IC & 5 MTX#i3% 12X 3 2 NSAID D FHERER 122V THEHT L 720 LLC-OAT-
KIHAZ I & AMTXH Y AADKMIED 1 xu MTH 5 Z &5, PHIMTXi#EE 12100 nM - 400
IMTRE L7 AV FXF S VRUT P77 21305 mMETL.OmME V., 51
7= 3 % Dixon plot (56)IC & Y f##F L7z (Fig. I-15.) o FDER, AV FAF T U/ RF7 b
717 x VIiZ0ATK1 &3 HMTX X ) L THRPIEEL /R L. KifHiZ#h£h1.0mM
ETF19mMTH o 72,

KICOATK UK T A7 0 4 FOMEERICOWTRE L7z, %3 LLC-OAT-K 14143
DREBER D > OPHIMTXEL ) AR RIZT A7 04 FHEY DB T/, Figure II-
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Fig. II-15. Dixon plots for inhibitory effects of indomethacin (A) and ketoprofen (B)
on "HIJMTX accumulation by LLC-OAT-K1 cells. [HIMTX accumulations at each
concentration of 100 (O), 200 (@) or 400 nM (A) in the presence of 0.5 and 1 mM of indomethacin
(A) or ketoprofen (B) from the basolateral side (pH 7.4) were measured for 15 min at 37 °C.
Unlabeled incubation medium (pH 7.4) without drugs was added to the apical side. Data are
expressed as 1/accumulation (pmol/mg protein/15 min). Each point represents the mean + S.E. of
three monolayers.

16 (A). ISR T & 5 IZOAT-K1% /4§ 2 PHIMTXEU ) A& I3 T X b 2570 > O%FFIC L ) 34
CRREINSE Z LR ENTZ, & 5ICFigure 16 (B). ISR T £ H LA DA F O A Fik
EYRIFICL 2HBIOVTRET L7728 25, LLC-OATKIMFL ORI EEE 2> & 0
CHIMTXBUY AAIEF X M AFOICE o THECHESREZ E, A¥T /527 b,
AV VB VIXF VR TARA VABOHENRE*AT A E, L F=Vn
Y TFRFASV Y, AP VA MROTROBOBEENREHT ST LATRENT,
EHICOAT-KNZ & AMTXERE AT 5 25 04 FEEYORBERRICOWTEIT L7,
CHIMTX R BE iINSAIDD BHERER O FEHTHE & FlRE, 100 nM - 400 M TRE L7z, T T
YHUIT A PRT B LI50 u MEU100 £ ME RV, 185 h 7245 % Dixon plot (56)iC &
DT L7 (Fig. II-17.) o ZORER, 72 P A7 0 VIZOATKIIZ X AMTX#%ICK LT
EHREZR L., Kifli373 u MTholzo —H. VIF T V3B RMLHELRLT
W ESHBENI,

% Z THERXDOEIICHC2EWE F, OATKIDEE TH 5 TEEHICOVTHN
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Fig. II-16. Effects of testosterone (A), and steroids (B) on "HIMTX accumulation by

LLC-OAT-K1 cells. (A) [’"HIMTX accumulations in the absence (O) and presence of testosterone
(®) at a concentration of 100 uM from the basolateral side (100 nM, pH 7.4) were measured for the

specified periods at 37°C. (B) PHJMTX accumulations in the absence (control) and presence of
indicated drugs at a concentration of 100 uM from the basolateral side (100 nM, pH 7.4) were
measured for 15 min at 37°C. Unlabeled incubation medium (pH 7.4) without drugs was added to the
- apical side. Each point or column represents the mean + S.E. of three monolayers. *P < 0.05,
significant difference from control.

720 LLC-pBKMEREIE FICLLC-OAT-K 1K O Bl EERE M 2 & D552 BT B PHIMTX. [“Cl4
YFEAZY Y PHIVTH VY, [HIT A PR7T0 YO Y AALE % #i%E L7z (TABLEII-
) o ZO&KE, OAT-KIMIRZIC & 2 PHIMTXEL Y A& LTI h s BT LiHE S
ARL7ZEYORY AAIL, LLC-pBKMRE L ORI ITDLNL o7,

S HICOAT-KIIZ X AMTXEZICTT 5 Z NS EY DO BHESFE DS, OAT-K1 K BHY %
bDTHBEDPEPITOVTHRET L7ze LLC-PKMIBTICIE, BRI RS CH YT 5 iR
ROEEBIF 4 VEERESEAL B, 2ORBMLEEET PSS FNVTVEDY
A (TEA) ZHWABEEICHET 24  DIEBRPHEET 5(57) %2 TLLC-OAT-K14
RICHELLERIF A VBERIOTT AN OEYIEFOXBIZOWTH~/ (TABLE
I-I) . LLC-OAT-K1AAE D BIEEM A S D[“CITEARL Y ;A& IZ3F L THEBRTEAN R
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Fig. II-17. Dixon plots for inhibitory effects of digoxin (A) and testosterone (B) on
’HIMTX accumulation by LLC-OAT-K1 cells. "HIMTX accumulation at each
concentration of 100 (O), 200 (@) or 400 nM (A) in the presence of 50 and 100 uM of digoxin (A) or
testosterone (B) from the basolateral side (pH 7.4) were measured for 15 min at 37 °C. Unlabeled
incubation medium (pH 7.4) without drugs was added to the apical side. Data are expressed as
1/accumulation (pmol/mg protein/15 min). Each point represents the mean + S.E. of three
monolayers.

TABLE II-1IT
Accumulation of methotrexate, indomethacin, digoxin and testosterone by
LLC-OAT-K1 cells

[H]Methotrexate (100 nM, 28.5 kBq/ml), [“C}Indomethacin (35 uM, 5.7 kBg/ml), [*H]digoxin (48

nM, 28.5 kBg/ml) and [’H]testosterone (8.5 nM, 28.5 kBg/ml) accumulated by LLC-OAT-K1 cells

was measured for 5 min at 37°C. The accumulations are expressed as uptake clearance.
e — ———— — —— —— ——————

Drugs Uptake Clearance
LLC-pBK LLC-OAT-K1
pl/mg protein/5 min
[*H]Methotrexate 1.6 + 0.0 3.0 £ 0.2%**
[“Clindomethacin 11.2+03 9.7+ 0.7
[’H]Digoxin 35+£02 2.8+0.2
[’H]Testosterone 98 +0.4 10.7 £ 0.1

Each value represents the mean  S.E. of three monolayers.
***P < 0.001, significant difference from LLC-pBK.
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BMVHERIREZ A LTBY) ., LLC-OAT-KIMROREEM 21378 ELLC-PK MBI+ 5
BEBHF 4 VBEBENMRREEIN TS Z EIRER T E 72, OAT-K1IZ X 5 PHIMTX#i%
WAt U CBHE LR RBERRZ R LFEEBMTX, A Y FAS VRO M 707 2 i3
NHTEARL D AR T H A B RHESRIIRE Lo —F., OAT-KLIZH T 5 e
RYGHEERHZR LYV IX Y VRBOWEHIBHEER AT A7 A AT 0 viddkic
LLC-OAT-K1\W X A TEAMIE * HEICFHE L 720

TABLE II-II
Effects of NSAIDs and steroids on [‘C]tetraethylammonium accumulation by
LLC-OAT-K1 cells
[“C]Tetraethylammonium accumulation by LLC-OAT-K1 cells from the basolateral side (50 uM, 2
ml, pH 7.4) was measured for 15 min at 37°C in the absence (control) and presence of NSAIDs (1
mM) or steroids (100 pM). Unlabeled incubation medium without drugs was added to the apical side
(2 ml, pH 7.4). After incubation, the radioactivity of solubilized cells was determined.

Drugs Accumulation

pmol/mg protein/15 min

Control 5293+ 445
Methotrexate 4354 +278
Indomethacin 4288+ 9.5
Ketoprofen 435.2 +£30.5
Digoxin 388.6 £ 2.1*
Testosterone 55.9 £ 0.5%**
Tetracthylammonium 30.4 + 0.6***

Each value represents the mean + S.E. of three monolayers.
*P < 0.05; ***P < 0.001, significant difference from LLC-pBK.
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MTXEL ) AR TEMEAHERR S N7 IR BHMIRE % IV T, MTXOBEHER%® 47> 7 (Fig. [I-18.
) o —EEOMTXZIBMALICEAL TEWE & 2VRERICERE, ThENOk
BB 2 BHRAREMIXEZHIE Lz ZOKR, K255 2 ICOAT-KIFRIN
BERREC BT A MTXEEH G . S RICHRTHEEICE 2720 $€o T OAT-KIRE
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Fig. II-18. Efflux of [3H]MTX by Xenopus oocytes. Efflux of (HIMTX by water (O) or in
vitro transcribed rat OAT-K1 mRNA (@) injected oocytes was assayed for specified time at 25°C in

incubation buffer immediately after load of 50 nl of "HJMTX solution (20 pM). Each point
represents the mean £ S.E. of five experiments. An oocyte was used for each experiment.

SOICTRIER (BFRMAER FREICHY) ICOATKIFRET S Z L BRI
MDCK-OAT-K141f2 % Fi V> TMTXHBEHUE M IC D W THRET L7 (Fig. II-19 (A) and (B).) o
MDCK-OAT-K 141} % U'MDCK-pBKAMIAZ 1237C. 155 B TR BELHMTX 2B Y AT €7
B, EWEEILVATATAICERLL, BOT—ERMA Fax—F L72%, #l
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LLTELSIK ZEITL o TRD, MDCK-pBKAEAL & H#k LT, MDCK-OAT-K11f2 1>
£ 537C, I5SFBORY AARIZ, FRENDBET2 ~5BBETHo72, ZOKE.
YPA-LV2ERENI0%E LTHEN L E 25, MDCK-OAT-KIKIAE I & 2 MTXHEH
EHIE. 1 o MIZBWTEL (EH 272, Figure I-19 (O/RT &£ 9 121 ¢ MTHOMDCK-
OAT-K1HIfZIZ & 2 MTXHEH 3 2 $1130.148 & HH &1L, MDCK-pBKAHZ (0.01) & Mg
LTHISERW Z L AR I NIz, i > TMDCK-OAT-KIMIRLIZ X 2 MTX#iz%1x, BLD AAR
W ITHEE L o 2l F T OBRiER R L, SRR L XIS AR %1872,
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Fig. I-19. PHIMTX efflux by MDCK-pBK cells (A) and MDCK-OAT-K1 cells (B),
and ["HIMTX efflux rate constant (C) After the "HJMTX accumulation at each concentration
of 0.1 uM (O), 1 uM(@®) or 10 uM(A) for 15 min at 37°C (2 ml, pH 7.4), wash each cells and
incubate in efflux medium for the specified periods at 37°C (2 ml, pH 7.4). [HIMTX remaining in
MDCK-pBK cells (A) and MDCK-OAT-K1 cells (B) were measured. (C). The efflux rate constant
of MDCK-pBK cells (O) and MDCK-OAT-K1 cells (@) were derived by the integlation plot of
efflux curve at each concentration. Each point represents the mean + S.E. of three experiments.
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BOZFICBNWTET., 77UVD VAT T AVIRBHBEEEVCIZO0— LSV AR—%
OAT-K1DEWEHEIEIZ OV TFHE L 720 A DEWZHV/RREHI L V. OATKIIZ
MTXRXPERLBBRTE VIV AR—FITHLIEHIRBENT, ThOHDFERIL. OAT-
K1 mRNAHIBRD % >3 7 D5 OMBBEICHA S WA Z L, PFVAR—-FLELT
KYBEREL A TLILEZ2RTIDTH 5,

RIZ2HEDOAT-KIZERFMIE LB L. BREERT 21T o 72, UMMEE A2 5 28
VRNV TORITREREZHETEZ S L, OAT-KUILLC-PK M TIIA LT 1 Ty v
N7 ELTREBICERL TBH . MDCKMM T BIRE O BH % 517 /M F1E L 72 %%,
FHIRICRAET A2 LARBEN/: (TABLEI-IV) , M5 Y ARE— ¥ DEBEMIZOW

TABLE II-IV
Comparison of molecular weight and membrane localization of the immunoreactive
OAT-Kl1-related protein among rat kidney, LLC-OAT-K1 cells and
MDCK-OAT-K1 cells
. —————————————— — — — ————————
LLC-OAT-K1 MDCK-OAT-K1 Rat Kidney
Molecular Weight (kDa) 70 50 40

Membrane Localization = Basolateral Membrane ~ Apical Membrane  Brush-border Membrane

TPascoe b (58)i%, REMBARM /NI~ b5 AKR—-% (GLUT-1,-2,-3,-4and-5) %
MDCKMIRZIC P TV A7 2273 a v LTRARTV S, InvivoTIZMMERIZAY 3 2 fI
WCRET AT Y AR—%H, MDCKMIMLIZ B> TGLUTI & GLUT2IZFERE . GLUT3
CGLUTSWHTERBEICRH/T A2 LERLTVS, ShE. A—D 773 — BT 3 +
FYAR=S BV O DERTEURESFET 2 MHEERBT L0 THE, —
5. BREREABEOTEABICRET ANV 7Ly ¥ Y HEMDKF ¥ » F VAQP2%LLC-
PKiMBIZCFNS VA7 20 a vy LIcE, 7074 3 —FAZ L BRBD%, AQP2
BIRAR T2 CBEKBEICRET S I LPRENAG9e ZOFKRIZ, 5y PRUTRE FT
ZEEMICREST S5 23725, LLC-PK MR CIME RIS+ 2 MERICEEA SN

B EERLTVS, OATKIDEFEILIZIZ, GLUTT7 7 3V —RAQP2TRIE S AT W



HREADE TV AR=5 A RERTEMBBEIGEET 2 TREISEZL NS, — K., I
0atpl D& ) ZFA—FFD I 7Y AR—5 3, FRUBICBTRAELRDORZ 2615 4%
ENTV5(16)o K> TOATKIDERIELRIEIL, ¥V X0 DET B IV F i BT
FIHIELERONLY, ZOHK. MHOATKINRHET 288 hs futy v
FEEZEUCERBEBEI R REL R L LB END, 2 BAEIIBNT,
OAT-KIFUMFEZ H VTR & /2% 2327 5, LLC-PK KB O & B ) O"MDCKA A
DIRAIER. BILMTXEUD AARD LR IS SN BEICRBIT 5 2 L 2T HLEHN
b, Tz, BOREFFMILIE CICFRMER TRECRE SR 5 vy OB
MeELHRTHENTLILIZL), OAT-KIDEHMN D EO 7/ F L L RO
BROVHOPIILBEEZDL, EHICKFRIIBVWTEBRRN 270y v Y BEOFELES
FREINT, EOEKTHIBHBMEOEMFILDO L LB ERET A2 L1, B
HORES Y37 BIEALBEOBBICBRI DI L, COBHBEICL 2L T AK—¥
DMBEEEHBAREZERN & LFrHOEMBERICCAKOE W L HEE IR,
2D+ 5 Y A7 x5 4 PLLC-OAT-K 1IR3 U ICMDCK-OAT-K 1413 % I V> 7= # ik
HrO#ER. OAT-K1 cDNAEAIZ X Y MTX R UEBOR ) AARFETEIZ LA L, Thd
R ERR BV THOLNAEREMNTT A DD TH Y. OAT-KIASMTXIE UFIC 2
BREDBTDI G VAR—FITHEILERETEINDTH S, $70ATKIA AT 2
- MTXEiXICBIT AKmEIR2BOMBLIC BV TENRENRLIO u M, 2.1 yuMEET B L DT
Holzo EHICFigure 120 ISRT LI, 2D SV A 722 % ¥ MZBIFAMTIXELD
RARIZTEAT =4 U UEYOE T 5 X FHEN R BIFLHBERLERL, 2R
HORRL Y. OATK12 ¥ 37 1358, FEBHAILICEB L 7-MTX#8i5% OB U0
EYERZHERE L TVDLZEFHELNI R o7z, €5 T, OATKIY X7 D2+ 5~ A
7x78 Y MRHEBILSFEOMEESIT, £& LTOATKIOMBEREICHFS TS
&, OAT-KIDOMTX#iE IS 2 R BIIB/NRTH B Z L HTRE E L7z,

Dk, OAT-K1id. LLC-PKMIFICIIFE L 2 VAT v M ERUMDCKMIRE b 5,
FERB OGS FAUBEER 2 & U BEBAREIC X > TRIFRES CICTEMEIEA S K
5T EWRB I,

BRICB W IMTXIZAMR, SR oy v F Ak SR 4 5% D B Ic %
REhBY©60-62). & P TIHEORBFVREMEL LTRIPHEESI S Z 35N
TW5(46)0 MTXDE L MEBHEVBER TH LI 0, ChFTHLOERATANT
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Fig. II-20. Comparison of inhibitory effects of several anionic compounds on

[HIMTX accumulation between by LLC-OAT-K1 cells and by MDCK-OAT-K1
cells.

MTXRPHHEBRIEOM AN 2 ENTE Y, L OBRIERENTVAH(63-69) I b
DFEFRRP OMTXIZ, RAENEERMN? S Z20ABM 2 BT 285 RIC X D BEY
RRIRBAELY AA % T B T L(66,70), 7 FHBERME % H W HFRIZB WV TMTXD
RAEBATIIENRME DS2R US35 i, Bl S IEALRME A > EEH b7 2 HEHT
BT LR EN TV 5(65)0 FALELRMIE IZOAT-K1 mRNADH: b i Bl S -
RiE. OATKIHRMESE P, MIXBHEEEOR OB VEMICB W THRELTWEZ L
ERRTHUDTH B, —F. BEEMRITHREICIZATPRES R UFHEREROL R LD
MOWMABEIFLEL . MIXORMEDTWZBANT 5 2 L HE XN TB Y (64, 68, 69)
« MTXOBEBIIMEDRLZLEL DI S VAR—F 2L o TSN TWS EHEEX
N5, Bhandarib(71) 5137 v FERIFERE L AV IMTXOEENEDEY TH L ERD
BWEABRBICOVWTRAE LTS, ZOKR, RIFREIERICN L TREBIZES L%
ERTEDIAVR—F Y 2ATAHI L, ZOKmfEIZFNEN0.67u MEU 1.1 4y MTH
L5 LEBEL TS, OATKIAMT7 =4~ } 5 ¥ A F— % OMTXIZxHT AKmf#iid.
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LLC-OAT-K1#lIf2 TiZ1.0x M, MDCK-OAT-KIMIFE TI32.1 xMTH 5 Z L H 5, BRITF#
BICBIT 2 BBAMOBEBED —HFICOATKIVHES T L MR T30 TH
5o

T MIXEBRIRECEBITT2EYWTH 24, —HIFBIT L CTIHHBER %2 5217 5(72)
o Hone & Reed (73)i3 AR/ ME 2 BV 7-REFORR, MTXIZ b T Y AR— 7 HERD
BEBRIC Lo TMIRICED AT L2 L, NaRHGRFERERTH L L, EEHS
ThbHI L, SHITHENCERRLT =4V HOWEL CICERFERIC L > THES
haZeabzHELTVAE, FERAMBEICIZOAT-KIORED Foatpl BSRBELTHE Y,
MTXDFRBRBITZ BN T L L EZZ ONLPHBHICB T2 Z0BHIIHEE L v, —
Fi. E NFAERT =4V} Y AR—-FOATPIIMIX 2 BB L 22 L9 5(25,74). T v
k FFoatpl Z 414 A MTXDAERIAEL ) AABEOFIET 2 MEEHIIEVWEBbh s, LU
k. ChOFEAMEEIC BT 2MTXE#%IZ, OAT-KIDAE T 5 MTXEEEME L3 ind 5 2
EDTRENTZA, OATKUIBOAIIRET A L2 EXE5 L, FFERME I
BICOAT-KI L BT ARAD T VAR=FPBHL T A LPHESI NS,

OAT-K1DABHRE % BHIEICT 5720, MTXEEROEYWHEERICOWTERL
720 In vivoRlRRST A EEBRICB VT, KEEEIK & ) BREHRS SN MTXIEE R 2 BRI 5
MTHTE, FOBITHIIFESEMIX, AV KAV RUF Vo7 v ofEIc
DEEFIRTTAIEIRENS, COFRIL. BRICBIIAMIXOB 2 75 2 Ak
TIERNY S, MTXOMPRE LR LEERARBRE V- -BR % —HFHRT LN TH
5o =\ MIXENSAIDDHRIZ X o THEHAT 2 E NI, MIXOERICER T 5 EH5M
ThHbHIEDHRESINTVES(SS,75,76) ZMIINSAIDEEA IZ X o TERITT 2MTXD#H
HEVFBLT HICE Db 5T MTXORMESWANSAIDIZ L > T AESR TS
D, EREARFEEICBITAMIXENSAIDE OHEERIC L 2 BENREHLRB L TW
5o RBFFRIZBVWTIRETL/ZNSAID ([ Y FAZ Ry b7a7 ) i30ATKI %24
T AHAMTXEE 0t L CHEIBAES R L2205, OATKZ Z OEWH AR OB
BICAR LS -G T 5 2 LA R E R,

In vivoll BV TMTXDAEAENREOHIEICBE DS P T Y AR—FHIHEEF /37 Hnv
C2OPI ==V FELIIBEEINTEY (77-87), AEEDEER - EERYMTXOE
NEIRRICOWTHREHENDDH %, TABLEN-VICZ N OMTX I 7213 Ry P32 (&%
BHEE] ZonTT LD, BIIMIXOBRE 2 G T2 LELONLMLEY vy
. ENENFpMP LBE uME WV IMTXICHT AKmiERXELTBY ., && LTHE
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HWHOILVMIXEEFR Y P T =2 2R L TWAI EPHEINSE, Lo TERM

TABLE I-V
Comparison of methotrexate and folate carriers which recently
cloned and characterized

e _—————— " — ———— ————————————————
Carrier* cDNA (bp) Amino acid M.W. (kDa) Tissue** Membrane Km or Kd (uM)

OAT-K1 2,788 669 40 [74] K Brush-border 1.0 for MTX
IFC-1 2,274 512 [58] SLLK,B,H,Li - 2.0 for Folate
hIFC-1 2,644 591 [65] P>SI>>Li>K - 0.71 for Folate
hFOLT 2,175 590 [65] P,Li>Ln - -

hM&xT 2,863 590 [64] - - -

M-FBP 1,126 257 40 [30] KB cells,P,B - -

FBP1 - - 30 K Brush-border 4.2x10° for Folate

cMOAT 4,918 1,541 190[173] Li>K,D,I Canalicular 296 for MTX

*OAT-K1, kidney specific organic anion transporter ; IFC-1, mouse intestinal folate carriier (84);
hIFC-1, human intestinal folate carrier (85); hFOLT, human placental folate transporter (82);
hMitxT, human methotrexate transporter (81); M-FBP, rat renal membrane associated folate binding
protein (77); FBP1, human folate binding protein from KB cells (78); cMOAT, rat canalicular
multi-specific organic anion transporter (84, 86)

**B, brain; D, dodenum; H, heart; I, ileum; K, kidney; Li, liver; Ln, lung; P, placenta; SI, small
intestine

FEEAROEEMRFEEICBET 20ATKIIE, F& LT MOBEFRIZBNT
MIXOBZEBI2HE T2 S5V AR—5THAZ LIHEINT,

CHhODERLY ., BRI TFRECB YV TEBMMEOMTXEi% % OAT-K1 SN 3
Z &, MTXENSAID & O EEHTM & L TOAT-KIATHEE T 5 = & ARM Sz,

SR g ¥ UM ICMDCK-OAT-K 1HIAZ 12 X AMTXBEBIEHORRIZL D, OATKIAST v
FERFRECB W TIMTXORMEFWEBENTE ISV AR- 5 THAL I EBREE
N7zo 72, OATKIDFE DT FoatpliZ X 5 FgMAI A 7 = 4 ~BSPO#i% i3, HeLakl
ReBWA—BEERARICBV TR AARUHEROm ARG ERT ESHO ML 25
72(23)0 SHLICREBMNLRELBR IS VAR—F THAGLUTI VI —R F 5 ¥ AR~
¥773—id, TNFRORHETIHABRICBVTEANDOEEIZH>/D-FVa—2X
WXEELRT(88,89) OATKIIZINS F SV AR—F L EDL ) RREEHE NS VA
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R—=FT77IV—EBTHHDLEEZLND,

INETORRDP L, OAT-KIERT =4 ¥ b T ¥ AR~ 7 3B RN BERAE ORI
EREHTHAZ & MTXE2ZBTAHZ L, REFBRD F TV AR—-F 773 =12
BTAZEFHLNPIIR o7, EHICOAT-KINC X AMTXEEAS, BUY A A FICHEH &
Vo ZIABTHS I EWRBRENT, —FH. BREICERITT AMTXIE, RMEL
BARAR A & ERERERL S, RIFRREEE A3 5400 EMTXAER 2 ERT 5 &LE2 b5,
OATK1id, ¥ DRELHBEIZH > EMTXDRME T W L ENTH T VAR -5 THL L
RENTz, R, RITFHEOPAHZ LEIM 2 BB L TAFERT =4 V#ERIZE - T,
MTXIZRMAE DM EZIT S EEZONTEDNG6). PAHERBR L 2WA LT Y AR-%
OAT-KIPMTXDIRME T WA B L b —HFSE L TWBE I LA RBRENT, TOHKR
X BBO S NI Hh ORI SERAER FEEICBEATAIART A VT VR
R—% - 2y T —27 OFFELZFT 5 L HIC, BEMICOATKI L HFEME RTF /X
7RBUCEDIN T VAR=FHB, T4 Y UEYWORTHREICHBEEL T35 2 & 2RE
LTwh,

DL, BREMAERT=F ¥ bS5V AR — FOAT-KHIZHLY A A & HEH DT J )ik
XA TAZLPHL DIk o7z SHICOAT-KIDAEBKY BRI IZOWTHL ORERY
AWTHERE LR, OAT-KHIERMER FHEIC BV TERO BRI —HBES T 5
&, MTXORMIE N2 A5 2 L ARBE N7z (Figll21) o $6- TOATK1E,
MTXDOEERICERT 2EHORRBMICEDEL VIV AR—FTHL LEZ LN,

LUMEN CELL BLOOD
METABOLISM\

CORTEX
sty FOLATE

OUTER ' )
MEDULLA

T MTX
INNER
MEDULLA BBM BLM

Fig. II-21 Typical diagram of OAT-K1
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BINE LHE2EEZRERITBRERERT =F Y SV AK—%
OAT-K2DcDNAZ U — = 7 L ¥k - MDA B OB R

BRAEICBTLHRT =4 U, EENRYBRE LT LFROPLH LR
BEETH), FLLREACENELTBEL VP SEKLANVICELRKLZEDRE
MPED LN TV 5B, FRME OB FERRFRER O 2 AR B 3 ER SR K
DIEBEERENTH I VAR PBEBRELTB Y, EWOANBIREL BT 580
TEELZEAURTE L THNEMITORTWE@), FIZRFBNZ TR LS I12, B
REHOFRAERT =4 9V AR—F0ATK1iZ. MTXORMETICES T2 &
PRREN —F, BART =4 VEBRERORERNLEE L SN TWAPAHIZ, OAT-
KNI X ZMTXEE IS L THEREESHREELA L T2, OATKIDEE L LTHHX
NV EAREN, PAHRZ R LD ETH 7 =4 U UEYORMEST W2 KED b5
VAR—IDHERETAHILOIRBENT VS, o T, FICIZOATKIBIESY v 87 % &
CECDIFVAR—IDPRBLTEBY ., L#HR7 =4 Y HEWEORMESTWEEAN LT
WBREEZLNDG,19) COLIICRHIEERT = VELRIIEBED PS5 VA F—
FROBEEINTEY, BHAD [AB7F VEEFY T —2] 2BRLTWEIE
BGFLARNVIIBOTIHRBENTVE19) SRORMSFICBIT2EYONEEE. AL
ERRYOBRERBLRENICEBT L2010, 555 7V AKR—F ¥ VNI DfF
EEREIELD [ART=F8ERy VT2 ] OBHEIVLETHL, —F. LG
F 1t DK\ >Nonspecific ¥ 72 i3 Multispecific 22 W RBIELE T L 2 EPRATERT =4~
BXROREHIEHE LTHONTBY, 20— bt 5 A K- 5l 4 DEYFBE
DFEEH - ERIZ L 2MAEYOBEEORIE, ZhIlET EBEROFRFHIZLERT
ReEZEZ 5,

AETid, Multispecific 2 EERME R TRBEABR T = VHERICBTL LTV R
K= DEABHEZHI L LT, OATKINDNAZ O— = 7 L FF KBS 758
cDNAZ FWVTKRET L72o 185 N72cDNAD I — K5 % /37 30AT-K2¢ &, %0
g - M - BRSOV TRIT 21T o 72,
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# 18 OAT-K2cDNADZUu—=r7 - {&E

HIE TR L 9T, Foatpl D 7 I / BRACY % &% (Zdegenerative PCR% 17> TR H 1
"DNAWTH 2\, v NBDNATA TT7YY =% A7) —=0 7 LR, v FOAT-
K1 cDNADZ O — =V ZIZEE L7z, TR EFEBREIC, Ag22AR7 & —ICEA L7ZHAR R
77— VD boatpl RFOAT-K1 & iZ R4 AtE7 0 —> (MOAT-K2) ZHEEL7Z, Ih&
DDNAZHIH L7z, cDNA% 79 A3 FRZ % — pSPORTIICH 770 —= 7L, &5
TIAR— AT TFFVEICL o TRERG 2T L7z, TOMRER. EBEICEII L
54 FEOAT-K2 cDNAIZOAT-K1 X Uoatpl & 13 B 72 2B HERFI» oHH b Z &, BIEF
F—F R—=2AERE LA ROAT-K2UIFRAODNATH 5 Z EW55h o 72,

B XN7/-OAT-K2 cDNAIE, 1494382205 2 2 FFRER L . ST & 3|0 EhZhs563
Yadk, 4a15HEEDOEFRERS L2, ER2ANEEN P OSBRI ND Z 83007,
F 72, 3EIFERIEREIEE T ICidpoly ADTR B S vz,

cDNADKE KBTI LHEE SN B0AT-K27 V37137 I /BASE LR ), FD5F
355,185 Tdh o 720 OAT-K2D—kHEE L8 % o v v v Y ABRFIPHFLET 2 RE
L& 25, cAMPIKEN: ) VIBALERALAS, 211, 4T3FBB DAL F = U 5RE L 455, 4773
Hov) YBREIZ4y T, TOF4 U FF—ECIZL 5 ) VBILEMAS, 211, 473FHD
AV A= BRIy A L72@®) (Fig. II-1A) o 72, N-7) o b—2a VEfL
25, 311, R0FHDOTANT FUBREID2yFFEL Tz, & 5IZ0AT-K2% ¥ /371,
5 v POAT-K1X91%. FFoatpl £65%, & FOATPL53%. BT v MR & V) Wl S L 7-Na'
R ERT =AY V5V AR—Foap2&62%. T v PPGTE35%. & FPGT&31%D
TI/JBAEEELTHBY (Fig. MI-1A) . BUKME7 oy b (Fig OI-1B) X Y#EE S LD
BKMEDORVa-~N) v 7 AEBASEKELET ST b, OAT-K2IIBRIEEEBI DS

NI ThHAHILDVHEINT,
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A

Rat OAT-X2

Rat OAT-K1l 1 :MGDLEK~~-GAAT-RGAGCFAX 53
Rat oatgl 1: 53
Human OATP 1: 53
Rat oatp2 1: AK LALT-C-A-- KSLSGTYMNSMLTQIERQFGI 53
Rat PGT l:MGLLLKPGARQGSGTSSVPDRRCPRSVFSNIKVFVLCHGLLOLCQLLYSAYFKSSLTTIEKRFGL 65
Human PGT l:MGLLPKLGVSQGSDTSTSRAGRCARSVFGNIKVFVLCQGLLQLCQLLYSAYFKSSLTTIEKRFGL 65
R AT K = oo e o oo o o e o e e o o e oo e e o o o oo e e

Rat OAT-K1 PTAIVGFPINGSFEIGNLLLIIFV YFGKKLHRPIVIGVGCAVHGLGCFIISLPHFLHGRYEYETTILPTSNLSSNSFLCMENQTQ QDPAECVKEVKSLMWIYVLVGNIIRGIGE

Rat oltgl ST WMGLINGSPEIGNLPFIVFV‘YFGTKLHRPVVIGIGCVIMGLGCLLHSLPHFFHGRYEYETTISPTGNLSSNSFLCMENRTQTLKP TQDPAECVKEMKSLMWICVMVGNIIRGIGE
Human OATP PTSLVGFINGSPEIGNLLLIIFVSYFGTRLHRPIMI GIGCVVHGLGCPLKSLPHFLHNQYEYESTVSVSGNLSSNSFLCHENGTQILRP—TQDPSECTKEVKSLMWVYVLVGNIVRGMGE
Rat oatp2 PT'IVGLINGSPEIGNLLLIIPV:YPGTKLHRPIMIGVGCAVHGLGCFLISLPHFLMGQYEYE-TILPTSNVSSNSFFCVENRSQTLNP-TODPSECVKEMXSLMWIYVLVGNIIRGIGE
Rat PGT SSSSSGLISSINEISNATLIIFIS YFGSRVNRPRHIGIGGLLLAAGAFVLTLPHFLSEPYQYTSTTDGNRS-SFQTDLCQKHFGALPFSKCHSTVPDTHKETSSLWGLMVVAQLLAGIGT
Human PGT SS_SSGLISSLNEISNAILIIFVSYFGSRVHRPRLIGIGGLFLAAGAFILTLPHFLSEPYQYTLASTGNNS RLQAELCQKHWQDLPPSXCHSTTQNPQKETSSMWGLMVVAQLLAGIGT

ﬁat 8&;-5% ¥PIMPLGVSYIENFAXSENSPLYIGILETCKMIGPIPGLLLGSFCASIYVDTGSVNTDDLTITPTDIRWVGANWIGFLVCAGVVILIS;PFFPFPKTLPKEGLQENVDG”ENAKEE§¥§E
at B T T T T T D

WWRININN o b b e
COWVWOLN  ODJddd
NERRONNO & a0

Rat oatpl T..V...I....D ..VA
Human OATP T..L...I AT,
Rat ocatp2 To..... I....Diiiei MT. .
Rat PGT V..Q.F.I..VDD..EPT..... .FAIAVF. A Y.
Human PGT V..Q.F. I VDD SEPS ...... 5. FAISVP A Y
Consensus Py PP
Rat OAT-K2 238
Rat OAT-K1 410
Rat oatpl 410
Human OATP . 410
Rat oatp2 NS.T. . .K..H. .C. . 409
Rat PGT RGSLMDFI .R. RL MNPLFMLVVLSQCTF SSVIAGLST NLF. FG.IL VFPLQ IPRV. »A*IITISMILCVPu FMG. 419
Human PGT . SRGSLVDFI. R PCI «RL . MNSLFVLVVLAQCTF - SSVIAGLST N F 4FG.IL R VFSLQ IPRI.~-TTIITISMILCVPL. FMG 420
Consensus
;at 8:¥-K§ DNVPVAGLTNSYERDQKPLYLENNVLADCNTRCSCLTKTWDPVCGDNGLAYMSACLAGC EKSVGT—-GTNMVFHNCSCIQSPGNSSAVLGLCNXGPECTNKLOYLL‘LSGFLSILYSFA ggg
at e e e e e e e TR Y LR S LG PLS TLYSE
Rat oat 1 LLAAL L KGV.HQ . HV.SK........... S.N... .. Vo . LF.. . . N R, . TIII FI. 527
Human E.SS‘V.INT. GIPQD. V..DIF....VD.N.PS.I. . ..S.L. .. .T.X. . . ..D...D. .4.F. FI. L 527
Rat oatp2 F... .T...GV.HQ. . V.. K......... N S.N.. . .S D. F. IAI GCFI 526
Rat PGT -EV- PPSTS SIHPQQPPA RRD. VSGGSA QDR, MPHVLRA- LLLPSI F. . SFAA. IACT. 532
Human PGT -EV~. PPSTSS SIHP~ QSPA RRD AKTCSCPVPCAHFLLPAI F SFVS IACI -H S33
Consensus
.________.ﬂ7____._____ ——
gat SA;-§§ AIPGYHVFLRCIKSEEKSLGIGIHAFCIRVTAGIPAPIYFGALIDRTCLHWGTQKC GAPGACRMYDINSFRRIYLGMSAA“RGSSYLPAFVIVILTRKFgLPGKINSSEMEIAEMXL%E
at OAT- R 3 e

4

6

Rat oatpl P . B .V.L.T... . LV L B .. HOLOULPTL Ll F.L..M...QF..D.D..ATDHT. . M.G. &

Human OATP . . FV..LI.L..L..CH..  ENA..GT.LI.T.VKG g
. .L

[

6

Rat oatp2 G' LZ" b A IS T ; _F.LR...T.QF..D.E..KTDH.
Rat PGT .SLY.L...S8. NYL-A .LOMVYKALGT LL F.-S- W HKKNREYSLQENTSGLI
Human_pGT JFAL VOFLLM LL WL ALY LT! JHS; b4 NSL-: LQMGYKALGM LLCF ; -S-W . VKKNKEYNVQ-KAAGLI - -
onsensus «

Rat OAT-K2
Rat OAT-K1
Rat oatpl
Human OATP
Rat ocatp2
Rat PGT
Human PGT
Consensus
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OAT-K2
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Fig. III-1. Comparison of the deduced amino acid sequences between 7 transporters
belong to oatp genefamily (A) and hydropathy plots (B) between rat OAT-K2 apd
rat OAT-K1. A. Conserved residues between 7 transporters are indicated by stars. Putative
membrane-spanning domains are lined over the sequence with numbers (M1 - M8), and poténtiz'll N-
linked glycosilation sites(O), potential protein kinase A phosphorylation sites (A) and protein klhnase
C phosphorylation sites (@) are indicated. B, Kyte and Doolittle (11) hydropathy plots w1th a
window of 13 amino acid residues. Numbers between plots indicate putative membrane-spanning

regions.
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# 28 OAT-K2 mRNA D5

7 v P OAT-K2 mRNADRRET AR DOWT, /H 70y MERD RT-PCR EIC X ) f#
Fri7: (Fig.MI-2) o %8B, TXRTOMBKICITIZH —ICBBLTVAE I LATRB I TW
57)ENVTVTE F3-Y) VBT Fu¥ +—¥¥ (GAPDH) %, F¥tE L7-&HEmRNA
DEEMEXTH & LTRSS L72(82,90) 7 v b &HEEDpoly (A)' RNA 3 ug# KNV A 7 3
FEREW®T A —ZA7VICE ) 5HER, ChEFAO VAV TSVIZNT VAT 7 —
L. £ 1HTHONIZ0AT-K2cDNA 2 7 ¥ ¥ 575 4 LT & > T[PPl-dCTPCEEZ L 7=
bDETO—TELTINAT) A XTAHERNAZBIT L7:L 2 A, BRERVEEICH
2.5kbDFRN Y R &7z (Fig. 2A) o £ 72GAPDHcDNA% 70— 7% L CTHW/
AR TRTOMBRICY 7 FUHRBO SN, OAT-K2mRNADE IR BHL TWB I L
PWRRENT, 51T, OAT-K2F 72I3GAPDHICER A ) TX 27 LA F F - 754

Fig. IlI-2. Northern blot analysis (A) and detection by PCR amplification (B) of
OAT-K2 and GAPDH mRNA in rat tissues. A, poly(A)'RNA (3 ug) from the indicated
tissues was electrophoresed, blotted and hybridized with the whole OAT-K2 ¢cDNA (upper) or
GAPDH cDNA (lower) as a probe at high stringency. B, poly(A)RNA (1 pug) from the indicated
tissues, of OAT-K1 cRNA (25 ng), OAT-K2 cRNA (25 ng) were reverse transcribed, and the cDNA
synthesized was amplified using a set of primers specific for the rat OAT-K2 (upper) or for the rat
GAPDH (lower). The PCR products were separated by electrophoresis through 1% agarose gels and
stained with ethidium bromide.
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v—ZE L. 7 v FBHEEDpoly (A) RNA lpg# ME2E+ 5 2 &2 & 0 155 N 7 first-
stranded DNA% §%1 & | TPCR%Z T o 7245, OAT-K2 mRNA IS TidtE X v
BRENICEBALTVS Z LWL DI 5720 —7F . GAPDH mRNAI§~ T D #i |2
BWTHRH E N7 (Fig. 2B)

3 E SRR & B AT

In vitrof5 B L 720AT-K2 mRNA F 7213 K 2 SRR 17 EA L, 18CC1-30/ 1 >~ % =
N b L7tk BYEEERBRICH 72, Figure II1-3. I37R T & O ICOAT-K2D#iE HE % 4
#f L72AG R, Froatpl DK TH 2 TCA, OAT-KIDHE TH AMTXRL V¥R, PGE,. PAH
T EHER ISR EYRTORD ARMMIOWT, WL CHEEL FAETID LR
726

800 |

700

(023
o
o

UPTAKE (nl/oocyte/hr)
N W
[ o
o (@

100

TCA MTX  FOLATE PGE2 PAH

Fig. III-3. Upteke of anionic drugs by Xenopus oocytes. Uptake by oocytes was assayed
for 1 hr at 25°C in incubation buffer containing 1 2 M of "H]JTCA, 500 nM of ["HIMTX, 150 nM of
['H]folate, 5 nM of ["H]PGE; and 15 uM of [“CJPAH, 2 days after injection of 50 nl of water (open
column) or in vitro transcribed rat OAT-K2 mRNA (closed column, 40 ng/oocyte). Each column
represents the mean * S.E. of three experiments. Three oocytes were used for each experiment. *P
<0.05; **P < 0.01; ***P < 0.001, significant difference from the uptake by water injected oocytes.
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S OICOAT-R2IZ L B84 7 =4 YR DOEY :AA FADZRD O - Si IR % v
T, TCAR Y :AAH DRFEMAFMEIZ DOV THET L 72 (Fig. I4) o OAT-K2Z IR M2
L ATCAR Y :AAHIT, JAFFEERMBE D LRI > TERT L, BHEEH (1C50) 12104
MEBH SN, —F, FRICAT o 72 KIE AR O TCARL Y A A IZHE I HD S i
PolzZ b, THLDEENPOAT-K2FEHRIZE S Z EHWRB I N,
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Fig. III-4. Concentration dependent inhibition of unlabeled TCA on ["H]TCA uptake
by Xenopus oocytes. Uptake by oocytes was assayed for 30 min at 25°C in incubation buffer
containing 1 M of ['H]TCA in the absebce or presence of various concentrations of unlabeled TCA
(10, 100, 1000 u« M), 2 days after injection of 50 nl of water (O) or in vitro transcribed rat OAT-K2
mRNA (@, 40 ng/oocyte). Each column represents the mean + S.E. of three experiments. Three
oocytes were used for each experiment.

FA4HE OAT-K2EERILR T A7 BEEE AT

ATET ORI & 2 BEEBT OMR D 5. OAT-K2IXTCAR#0 & T 5 ZH 2 W
WAEEAT L P TV AR=FTHH Z LRI NI, T2, 65%DT I/ BAFENM %R
TOAT-K2D R E 1 7 fFoatpl i3 TCAR #5300 & T AL Ei k RE AR A AT A L v SN
TW5BQ25) —H. 9%DFET I/ BHENE 2 AT 50AT-KIIMTX R £l % A+ 2
2%, TCA, PGE, X U'PAHZ#IE L 2V LSO NI H o TWE (BIE) , # 2 THE
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ML TR O M- R O X FOAT-KIDA § 5 KW mxtgrE L OB HM L L T,
OAT-K2EZERBREMER L. BB 21To 72, 2 BHENEICBVTOATKINZERH
Ml THRONIAREZ S LIC, ZORBEEIT v FEMRE L OS2 /R L 7-MDCKAZ
rERLEEMRE L THY .
75 A3 FXZ % — (pSPORT1) IZHA SN TV50AT-K2 cDNA% BFLERB Y

% — (pBK-CMV) X% 770—=V 7 L7, LTOERICHW:, FOELFEKIC, ¥
770 —=" 7 L7:pBK-CMV/OAT-K2D5 K U3 K% D3R EELY| = MR L 7-1%. ) YV B&A
Vo a3ikEEIC X YMDCKAIRBIC NS Y A7 227 ¥ a3 ¥ L7z, Figure 512789 & 9 12
G418ii ML D 5 5 PHITCARL ) ;AAIEHR DR b B\ 27 O — ¥ # OAT-K2 & & H M
f2. MDCK-OAT-K2& L T35 L 7zo MDCK-OAT-K2#ifE & 1) total RNA % #liHi L T/ — ¥
Y7y T4 YT ITV, OAT-K2mRNADREREZHER L7z RBRIARI Y —DA%YE
A L7:-4f2 (MDCK-pBK) #*xfi& L THW/z,

TCA ACCUMULATION NORTHERN BLOTTING
—~ 3000 r
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1000 ¢

ACCUMULATION (fmol/mg protein/hr

OAT-K2 TRANSFECTED CELLS

Fig. III-5. Construction of rat OAT-K2 stably transfected MDCK cells.

RICEHHMET 1 V& — EICKEE L 7:MDCK-OAT-K2/If2 12 & % PHITCAEL 1) ;A A D J51h]
BIZOWTET LAz 2 A, THREERM A S5 OB AR ICEEE LR ERAFEBO 5172 (Fig.
-6 (B)) o & & IZHIECHEA & THMEIRE Ak ON i THRIRE A & B EE J5 8]\ D HITCA @ A4l
Fadiak = et LR, THEE 2 SRKE A ANOERXIC EASRBDOONLZ Eh b,
OAT-K2IZMDCKAFE D TERIEBICHIR L TV 5 Z L ATRM E 17z (Fig. I11-6 (A)) - HE-
TUABEDEERIE, KEMICHEM L 7-MDCK-OAT-K2481C & 5 BREEMRAT 24T - 72

48



500 +

400 |

300 |

200

TRANSPORT (fmol/cm?)

100

ACCUMULATION (fmol/mg protein/hr)

0 15 30 45 60 pBK OAT-K2
TIME (min)

Fig. IlI-6. Transcellular transport (A) and intracellular accumulation (B) of ['"HITCA
by MDCK-OAT-K2 monolayers. Monolayers of MDCK-OAT-K2 (@,4A) or MDCK-pBK (O
,A) were incubated for 60 min at 37 °C with 250 nM [’H]TCA added to either basolateral (@,0O; 2
ml, pH 7.4) or apical (& ,A; 2 ml, pH 7.4) side. Unlabeled incubation medium was added to the
opposite side (2 ml, pH 7.4). Appearance of radioactivity on the opposite side (A) and accumulation
(B) were measured. Each point or column represents the mean + S.E. of three monolayers.

F 7-. MDCK-OAT-K2HfIC X 2584 7 =4 VHEP O Y AAERZ4T- 7 (Fig. TI-
7) o PAH, A Y FX 5TV FAMRTRY, RV TH T VIZDWTid, MDCK-pBK
Mg OBICEIIR ON Loz, —H. TCA, MTXKR UPGE, 72 LR ICERMEZ R
ZVEYOR Y AKICEEL LERAFED SN, MR THEOWAERLICT S D
D %1572, $€- TOAT-K2iE, Multispecific’s EWLMEEEZ HT 5 Z LSRRI NI,

RIZMDCK-OAT-K2MAZIC & A TCARU Y ;AADBERFEHICOVWTRE L2 A, &
BOBRBE LA THRA%ER LA (Fig. II-8.) . TRFNOBEICBITAINDAAE

(TOTAL) 6. FEFERRTCA (500 x M) HFTTHY AT /-8 (NONSPECIFIC) %%
LW THREN ZPGAALE (SPECIFIC) 2BH L7z, BONARBREICBIT A AA
BEIATVR - Ay FRICETITDTERD S5 NA-Kmf#I310.3 £ M. VmaxfEid30.1
pmol/mg protein/15 min TdH o 72, L7z o TARARERHATHRON/-KmfEiZ, MRS
BRIZBIT A1 p MPHITCARL D ;AR 5 BB A OBREER (10 4 M) &ITIZ—%
TH5LDTHo7z, DEDEETIZ, TCAZOAT-K2DBEINZEZ L L THW 2,
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Fig. III-7. Accumulation of anionic drugs by MDCK-OAT-K2 cells. MDCK-OAT-K2
(hatched column) or MDCK-pBK (open column) cells grown on 35-mm culture dishes were

incubated for 60 min at 37 C with either 250 nM [’H]TCA, 0.5 M HIMTX, 2.8 nM [’H]PGE,,
15 uM [“C]PAH, 1.5uM [“Clindomethacin, 1.1 nM [’H]testosterone, or 62.5 nM ['H] digoxin

Accumulation of each drug is expressed as uptake clearance. Each column represents the mean *
S.E. of three experiments. N.D., not detected
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Fig. III-8. Concentration dependence of ["H]TCA accumulation by MDCK-OAT-K2
cells. [HITCA accumulation was measured at various concentrations (0.1-30 M) for 15 min at
37T in the absence (@) and presence (O) of 500 uM unlabeled TCA. Broken line represents the
specific component of TCA accumulation. Each point represents the meantS.E. of three experiments.
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EDOAT-K2EBRRIZBV T EDREERBOSHMITRE SN2 Z L h 5, MDCK-
OAT-K2MHfaiZ & A PHITCARUY ;AR RIZTHEA 7 = F U HEYORERENEIZONT
RatEmz 7 (Fig. I19.) o EWIIHETI00 u MEFET CHEHRRET L7-e DR, BSP
BRUAYRAZ U HFROBACHEHREFL T, /2, 7OXRAY F, MTX, 7
OEIF, M4 A THe3 /0 RHEHL A 70392 VIBVHENREZALT
W7z, 2HIIDIDS, PAHRUNRY I NR=DV ) VY HFFWHES RS F L Tz, —4.
NVTORRIZ, AEZHEEHREREZAE L TVikd o,
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Fig. III-9. Effect of various anionic drugs on "HJTCA accumulation by MDCK-OAT-
K2 cells. [H]TCA accumulation by MDCK-OAT-K2 cells (250 nM; 2 ml, pH 7.4) was measured

for 15 min at 37°C. Data are expressed as % of control value. Each column represents the mean +
S.E. of three monolayers. *, p < 0.05; **, p < 0.001, significant differences from control.

RIEHBRFEERD—DIZTCAIZE T NS Z L H 5, MDCK-OAT-K24if21- & %
PHITCARR ) 3AK 2 R IZ$HE 4 B B EA O RFREHRICOVWTRFEMZ 72 (Fig.
M-10.) o EWIIRTI00 u MEF T CHERE L. ZOKR, AR TOBRRES
HARITHCHESREZE L TWAZ AL R o7,

S HICTCANDHENFETH S AT 04 FERICEH L. MDCK-OAT-K2MIf312 & %
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TCA:  TAUROCHOLATE
GCA:  GLYCOCHOLATE
T DCA:  DEOXYCHOLATE
TDCA: TAURODEOXYCHOLATE
TCDCA: TAUROCHENODEOXYCHOLATE
GCDCA: GLYCOCHENODEOXYCHOLATE
UDCA: URSODEOXYCHOLATE
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Fig. I1I-10. Effect of various bile acid analogues on ['H]JTCA accumulation by
MDCK-OAT-K2 cells. [’HJTCA accumulation by MDCK-OAT-K2 cells (250 nM; 2 ml, pH
7.4) was measured for 15 min at 37°C. Data are expressed as % of control value. Each column
represents the mean * S.E. of three monolayers. **, p < 0.001, significant differences from control.
N.D., not detected

CHITCAR Y AAICRIZ T4 OB LEBEEFICATOA RRNVE VRPEYDOLFHE
RRIZOWTRE A 72 (Fig. M-11.) o FEWIRT100 o MILF T THEBHRRES L 72,

Z D¥E R, MDCK-OAT-K28I8312 & A PHITCARL Y AAICH LTI TH I v 2w 7RA &
WWEVWHENREE L TWAEI L, 20MDAT O FEIBTHEEZHENHRELAL T
HZEBHLPIIE o7,

OB TR & ) ICOAT-K1 idoatpl %1 LD & T AN FEKEHD VT Y AR—-F 7 7
INV-RKEBTAZEEHLNPIC LT, £FZTOAT-K2% T ATCABIED 1 + VKW %
FARD 20, MBSNG', CIA 4+ ¥ OEBIZOWTHKRE L7z (TABLEII) , MDCK-pBK
M2 B 'MDCK-OAT-K2 M2 X 5 ['HITCARL D ;A& id, h &M TI2B T b g
MER LA EBELREMRBOON P o7z, L72d > T, OAT-K2iZ0AT-K1%oatpl 72
EDNa'IEMFEERT AV N F VAR 77 I )BT A LR ENT,
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Fig. IlI-11. Effect of various steroids on 'HITCA accumulation by MDCK-OAT-K2
cells. ['HJTCA accumulation by MDCK-OAT-K2 cells (250 nM; 2 ml, pH 7.4) was measured for

15 min at 37°C. Data are expressed as % of control value. Each column represents the mean + S.E.
of three monolayers. **, p < 0.001, significant differences from control. N.D., not detected

TABLE III-1

Effect of Na' and CI' depletion on ['H]TCA accumulation by
MDCK-OAT-K2 cells

MDCK-OAT-K2 cells were preincubated at 37°C for 15 min in either normal, Na'-free, or Cl-free

medium and incubated at 37°C for 5 min with 250 nM [’H]TCA (2 ml, pH 7.4). Each value
represents the mean + S.E. of three experiments.

Treatment HITCA accumulation
MDCK-pBK MDCK-OAT-K2
fmol/mg protein/5 min
Control 459.5 +20.9 597.1 £31.3
Na'-free 4823 + 274 6103+ 2.7
Cl-free 553.3 £ 28.6 684.4 + 31.6

Each value represents the mean + S.E. of three experiments.
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E5

SEIIE Tid. OAT-K1cDNA & 3t H# X M 7-0AT-K1BIEDNA%E FlV: TR 217 -
720 SOCDNADERFEIRICIE, BELSHL T =+ U HEYOFEEICHE T2 H8A
B7 =% b7V AKR—F DOAT-K2052 — F I N Tz, IBEEH % e L 7o FR.
OAT-K2iZOAT-K1 & Uoatpl 21X L L T Soatp BIZF 7 7 IV — BT HHHDNATH
B ENTHPoTe FATABLEN-NZRT L 92, 7 I /BEFHO—XKEEITBWT
OAT-K2i3MDoatpRIZF 7 7 IV — BT B TV ARy EMAMEZETHI L, H
IZOAT-K1 L I/ VMR EZ R Z L% h o 72,

TABLE III-II
Percentages of amino acid homologies between the transporters belong to
oatp gene family

OATK1 OAT-K2 oatpl OATP oatp?2 rPGT
OAT-K2 91
oatpl 72 65
OATP 65 53 67
oatp2 76 62 76 71
PGT 35 31 40 39 39
hPGT 39 31 40 40 40 82

Abbreviations: OAT-K1, kidney specific organic anion transporter 1 (Fig. I-1), oatpl, rat liver
organic anion transporting polypeptide 1 (6); OATP, human liver organic anion transporting
polypeptide (74); oatp2, rat brain organic anion transporting polypeptide 2 (91); rPGT, rat
prostaglandin transporter (10); hPGT human prostaglandin transporter (92)

FIBETRR L) ICOAT-KLIFREZEDBHBERIC L ) H40kDaDFTBEHFT S5
Y7 E LTRIFRIEICERT 5 2 EFRmENT, —F, FLOAT-KIFLIEEREE 24
B L7HERTF FO7 I/ BREFIIZOAT-KI (Thr651 - Leu665) K UFOAT-K2 (Thr480 -
Leud94) FICBVTH—ThHo/zZ & H b, 5 1EDFig. 1-6. TR EN7/Z0AT-K1% ¥ /3
ZWZHYT %Y 7 vid, OAT-KIRUOAT-K2DW A ICHET 5 Z LR E N, L7
%2> TOAT-K2% ¥ /37 IZOATK1 & [k, BRAERIFRERBEBLDO T Y AR—-FTH
B lhHEBINS, FAFig 6. THLPC R o2k 512, ZIMET 1 Vy — RIKER
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L 72MDCK-OAT-K241f2 % F v 7285422 . OAT-K2i3MDCKAR D THAERI$ 2 b bR
MEDEVERRFHREICRBRT A I LR ENT, TOFKERIT, HFIOATKIFILE = H
WTELNZY T VICETNB L EZ ONB0AT-K2Y X7 DFEREFETEHHDT
Hb, —FH. BRHEENLY V7 OFFRIZHA0KDaTH 1), OAT-K2OHEE S F2HIS5
kDak ) H/hE W &7 5, OAT-K2iZ0AT-K1 & IRk DO FRZ B 8212 X DESsTIEL
TWAZ EDHEBEINS, T /Fg M-12IS7RT £ 9 ICHOAT-KIFMEIC L - THRIi S 1
7:%540kDa®D ¥ VX7 LT H T I VBRECHIE, T P U AR - BICBVWTRO TH
WHERERL TS, 4, OAT-KI1 & HEMEV Y %2R TOAT-K2DHEEF 2R T
I E BTN (OAT-KIDHEEFE R VBT EEIMIICHY) IHRINLMBANV— T %
B LR 2R T A2 L12X ), OAT-K1I R UFOAT-K2fEl 4 DIEFIE LR FD /25 v 8
LRI BIT BB EITT A EEZONS, 72, OAT-KIDERE/NY FLiEhaE
BICX DS, BAEOHME TIIRH T & 5 o Z2NK G 5 D B3R K% U IC

£ 5T, OAT-K1if FIZOAT-K2D R ERITARIE L IC BT 55 FHEEFBAI NS LEZ
Bo EHLIZEIETHRARZ L I, Foap IZBFIZB W THRBEOBEHBARE % Z I HES T
LRI FRIECRET A EFHSNTVA(16) TN Soap BEIZF 77 IV —IZBT
B3ED b7 v AR— 7 HFFIEVRMEICBWTRT A2 HREOBHARE K VERBERE
L, AERYEYE OBRIPGEE NI R & v o 72 BREE O£ BRRE ORFZE - RRICH

OAT-K1 OAT-K2

)

OOH

Fig. II-12. Predicted membrane topologies of OAT-K1 and OAT-K2. Closed circles
represent an amino acid residue that corresponds to an identical residue each other. Open circles
represent either amino acids not conserved between OAT-K1 and OAT-K2.
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LWHER525b0LE2 5,

Db, AEIZBWT 70— MUICEI L-FRAERT =4~ b5 ¥ 2K — ¥ 0AT-K2i
FEREBRTH S I EHLPICE o, T 720AT-K2H50AT-K1 & FkOFRFZES FLE
iR ETEEAR FEEICRRT L Z LRI N,

7 71) A AN OV EERIRE & UMDCK-OAT-K2HH3 % H W 7- B8 RE AT DA 13, OAT-
K27 Multispecific2 HEEBMERT P TV AR—I THEILERBTAIDTH B, —
75 OAT-K2 mRNA7EASR A T2 5 M 7-PAHIL Y :AA D LR IZ. MDCK-OAT-K2#
RTRBEIN L7, COERE LT, MERREICBT S ERFABOAT-K205F
BOEV, OAT-K2DFEHRT 5 FNENDEREIZ X 5 0AT-K25r F O WA EEDE N &
PEZONDIFBERHTH B, L7 { & HTCA, MTXR U'PGE, % OAT-K2H i+ 5 =
id, MRHEARICE IO TAEERLE LTREN, & 5IIMDCK-OAT-K2MIfZIC & %
TCAI D AR ICRIZTHA 7 = Y UEY DR L 72 FEHELRIZ, OAT-K2 R I
ERLEYERBRT AL, EHICATUOA FEREAETH2EYORBEIBN I LY
OAT-K2DEHRABBRBHH IR OHEHREE X 55D TH S, —H. OAT-K2IIX T 554
WIHERIREZ R LEWOHIZIZ, TAMATOURA Y F AT 0 EOAT-K2D ik
HERELTERBINLEVDLDOPETNTEY ., OAT-K2DEWRIRIPAL & @B & D
WiZ, REe2MEPFEET A LV HEIN,

TCAR I LD L THBHBFEKICIITAF I a— VB S ) 22— VEE R LIZIZREE
KHBRINENESDORTZDOI NV O B ICHRBIEGHERD L 5 ICRMES W2 %) 5
bDEIZKIIENS(93-97)0 Wilsond7)DENRLRIC L 2BETD S, BRMAER 3R
IZIITCAL CIBHBE A BREIHEAET A 2 &, Na - KFERRU-FHEKFEROA 2 & b2/
DEEBEIFET 5T LATRENTz, HE. T v MFHRNSEKFHEAFER N~ X
AR— ¥ Ntcp (98,99 FIZT v F RUNL R Y —DEEHENa KM BHEBE N5~ 2K —
ZISBT (or ASBT) DcDNAD 7 O —=r 7 &, JBHBOBIFERICET % 5 FHME
PHERE L TV 5(100 - 102) T ZZISBTOMMET A % 78R, mRNAL XVIZBWTH
B>ER>BERICERAL TWAZ LPFHESIRTVA101), Ko THERITFHEEICBITS
Na" KRB B R 8 13 E & L TISBTAH S T4 L HBE N TWAH(101) —F. Na'
FEEEEDBEH BB EBEICOVTIISHETAETH o7z AT ¥ AR—F0ATK2
N2 IR EDTCABE LR L -2 200, —ROEHBOBRINF i3 eBtBo
RAETWICEGTAZ LFHEEINS,
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OAT-K2IZTCARMTXDMIZPGE, b ik E & L TR T A Z LA RE Mz, COER
IZ. OAT-K2HPGE, %413 L e A4 —7 a2 FOBERIZELL TV AR—FTH A
CEERBRLTVS, BREEAFEBICHEET 2 MEMICB W TAEEK S LA PGE) i,
MANGUENESE L I TAEPL 7y —BICHENER L 7213103, 104), B
BIIRAIE ERAIRE L D RebpHEE S B 2 A S TV 5(105)0 Z DR ZPGE,D
RAME T WIZOAT-K20SH G- 55 Z R INS, F-8YL L THEF S N/PGE 1324
R LRI R G BOHN60%IRHBEEE NS Z & T v FinvivolZ BT 515D 5 PGE,»
RABRIIE 7O REA Y P EBEAERT =4 VR RORKN L HER L HEERT 5
ZEDHREINTBN(33). EMNERMEIZBIT APGE,D 7l eHE 124+ 5 OAT-K2D [
b DIZEKERAES -5, —F, Kb L > TPGTF BRI I IV b TV AKR—
7 ODmRNAIZBFAETHIEC BB L TV A I EATRENLD, PGTOEREZ O -EW
BB OVTIIBAERHTH 5, Lo TPGTOHAT HPGE ik i, /1 EKIE 5
FMERNOBRETH LD, F2I3RMEFHERBEL TWAD0E W) FOEBHE
FZOVWTIIKRFRTH 5, T, ENRMEOUEBERART =4V FTF UV AR—F (
OAT-10rROAT1) DcDNARZ O —= 78N, 7=F yHEYOBEBITHICHET 59+
RIRAD A D DD 5 (106 - 108)s OAT-1I3PGE, ¢ ik HE & L THBT 5 L h b,
PGE, D JRlE LR MBS % A3 5 H &R 2 5 4848 1213, AEEA D OAT-138 USRI F
HIEDOAT-K2SB 57 5 Z L B XN 5(106),

KISV AR—-FOAT-R2OEBHFEIZOVT, ZhI TOEYHEFETHSNT
TCA% & DB UM ICPGE, DB HE) 3§ 5 OAT-K2D B 5 b &8 TR~ T & 7245, H
FEOAT-K2D AR FNI DOV TIEIRHD B IR > T b, SHOAT-K2DE- 2 #E% R
L. BWIEHRICBIT 5 5HM LIRS RETOBEL FICHHEWRIE D 720 O FH % 4L
THI L, BBLHREELE: S,

TABLEII-IICKEZETH ONERE T L, OAT-KI L OAT-K2D #2475 72, Bl
BTHRR72LH I, OAT-K2E BT I/ B 2R § 5 E 0 FOATK1iZ, OAT-K2
& FRMTX R EERR % 383% 3 5 45, TCA, PGE, R U'PAHY B L o720 EHIZHY A
AHIECIHEH O A B ERE L B T HRELBRO P T VY AKR—F THD T LATRB &
N7z MDCK-OAT-K2#iifE % F V> 72 TCABi% DEMAE RS 5. OAT-K2IZ0AT-K1D & 5 12
REHBRO P T Y AR—5THBH I LARKEENIZA, PR B ROBERIEICOWTIE
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TABLE III-IIT

Comparison of OAT-K1 with OAT-K2

OAT-K1 OAT-K2
cDNA 2,788 bp 2,472 bp
mRNA 2.8 kb 25kb
Structure

Amino acid residue 669 498
Molecular weight 40 kDa —
(Predicted) (74 kDa) (55 kDa)
Homology with OAT-K1 — 91%

Tissue distribution
Localization
Function

Ion dependence

Substrates

Kidney (Proximal straight tubule) Kidney (Medulla > Cortex)

Brush-border membrane

Na’, ClI' independent

Methotrexate
Folate

Brush-border membrane

Na', CI independent

Methotrexate
Folate
Taurocholate
Prostaglandin E;
p-Aminohippurate

BREAHTH 5, SHROAT-K2DEYZABRE L S ICHZ I IOV T LRI D
TEIZED, OAT-K2DOEBEMREISHL NI B EEZ LN DL, & HIZOAT-K1 & DHEE
B - BEER BB EHET LI EICE T, BIZBIJB0ATKI S VAR—F 77 3
V- DEBBEFPRBEINZbDEER B,
DE, FEZBVWT7 0=V 7V L72HRERABERT =4 ¥ b5 2K — 5 0AT-
K20, HEXE - MUGS A - EWHSEBEEICOWTRIT L, 204N BEICOVWTEEL
720 ZDRER. OAT-K2IZ0AT-KI E RIZBFREDOERT =4 Wkt v P72 IZBT 5
Zl, Tod U UEYLE ERYREFICEDE NS VAR—ITHLE I LDHEINT,
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A

UEZEHI=ZFZ\Cb), BEREMERT =4~ } TV AR — ¥ 0AT-K1 L FOAT-K2
DWEEEBREEICE T AR LTV, LT X ) efHmEE,

BI1E Ty VNEREREBT =4 Y TV AR—-FOATKINDDNAZ B —=2 7
LHEE - Mo - MIRERES

BB 7 =4 Y UEYORFEREEE 2 S FHICEHT A LR B E LT,
BERMLERT =Y PV AR—FTDDNAZ O —= v TR RKAKTz, T M
oatpl D7 I/ BRELH % % |Zdegenerative PCRE T o 72 & 2 5 oatpl L HAIMEZ /R
PCRUTH %8720 THEHWTT Y FBEDNATA TGV —% A7) ==V T L7174
F. BEFRFEBICIZoatpl £ 2% DT I/ BRI ZRTFRART =4 PS5V R
R—FOATK1% 21— FTHEERDNAVEEINT, /—FrT7av T4 IRk
A 7025 % AV 7PCREATIC X - T, OAT-KI mRNAIEBEDAICEHEL T
BY., BIIRMESEHOEMERAEICHE S ERL TV, T2, FEUBZERK
LTYIAY 70y 54T %FFo7 2 A, OAT-K1% » 7327 13mRNA & R
DHIERTHZ L, EEMRTREICRET S EPFHLPIIR o7z, 2B
ENZ0ATKIZ ¥ /327 OHFEITHAKkDaTH ), ZO—KEEPSHE SN
74kDak ) B/ S < OAT-KIPHIRRAN THEi 2 %1T 5 Z e WRBR I M2,

#IE  OAT-K1DHEAE

75 N720ATKIDHEEICDOWT, ZORFAEUBER LRI L &0 TRE
L7zo TR REZLAV, 407 o4 v HEYEHVTHEERYT-
72T AH, MTXRUEBOFEE LRI AR LAIED Sz, RICT ¥ BHREE
FMFILLC-PK % BV S L 7-OAT-KIKERRRIZ. IR R & FARICMTX
PRRMICEHRE TSI L. TOEHXIIMBING, ClICHEKERTHL Z LIRS N
720 T TBREEMBTOREE D S, OAT-KHILLC-PK M OBEBEICRIRT 5 2 L HTR
MBIz, SOICHERIELAVABITL D, OATKLX, £D#ESFEISHET
BHHJTOKDaD ¥ X7 L LTHERT A VMR I Nz, —Fh, 1 X BHR EEM
FAMDCK % Fiv» TOAT-K1EHMIL 2B L 72 & 2 A OAT-K1id#J50kDad /Ny F 5
ELTRBALTVAZ L, MEHEN L VTHABRMICERAT I L REN, £2
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T2REDOAT-KILERTMALIC L AIMTXEEICOWTHREL2L 25, B, B
FOAT-K1id, FIZHLL 7-MTXEE OB FICEYRZELEF L TVwBE I L
Vo712, o T, BREDES TLBMER I, OATKIDEREMICH ¥
TAHIENRBEENT, TS DR SH0AT-K1IE, LLC-PK M IZIZFLE L v
2°7 v P ERUMDCKAIIL I D 2 BIRZIEHEEIC L > TN b, TH
BIRERIC BB T 5 2 LRI NI,

T2, MTXBREICBITAMHEEH L LT, NSAIDEHEH L 72354 M P MTX#EEE »S
ERAL, ERLEVERHORB L EAPHRES N TS, £ZTOATKI%R AL 72
MTX#i% I ANSAIDDEEIZOWT, EYHEEROBBEHOB S S RE
L72&Z 5, OATK1 %4 L7-MTXEi%E It L THE4 NSAIDIZ SV RER R4 AT
BZEAVIRI I URTr a7 2 v 3EHBEERRL, KfEZFRFN10
mM. 1.9mMTH 5 Z EFHLRI% o7z, o T, MIXENSAIDE DAHEEHSR
Bt L —EHOAT-KIDEET 5 Z L RBENT,

% ZTOATK1Z 4§ AMTXEED FIMEICOWTRIT LA 25, OAT-KIEH
PR EHRBE I O IZMDCK-OAT-KIHIfZ 12 BT, #R2 aMTXEEH IEEASEE X
720 12 TOAT-K1E, MTXDOMIREAER ISEHR T 2 HEMRHOBMICFS TS +
FGUVAR—FTHAZ ENHEEINT,

FIE LEHZEERBRETTBERESEERT =42 7V A KR—F0AT-K20
cDNAZ O — =2 7 LiErE - MR AT R UBREEMAAT

BIZiZ, OAT-KIDKESY v X7 2 ELRADERT =4~ b TV AR— 7 BH
RBLTBY, L#EL7 =4 Y HEYOEBTETIRMEFTROR Y VT —2 %
BB LTWwBEEZ bND, &2 TOAT-KINDCDNA & 3t B X h7-0AT-K2i2D W
THE - M8 - BRI 24T o 720 £ DR, OAT-K2IZ0ATK1E91%D 7 3
J BRI EZRT Z &, OAT-K2 mRNAIZOAT-K1 & FIEBDOARIZRE TS 2 L 45K
Sz, PR UL EREMEMDCK-OAT-K2% IV THEEIBIT L7- & 2 5,
OAT-K2i3TCA. MTX. PGE, %z YA #i e R E BN 2 H T ANa TR O FR T
AV IIUVARAR-ITHEIEFRBREINTz, F/20AT-K2IZ & ATCARLY JAA
X, BREBEDT =4 Y HEYREL OJEHBEFES, 2704 FRVEY, R
DEBERORFICL o THEHEI N, 85 T, OAT-K2iIHEEMICEE L EY D
RPPERICE DL TV AR—FTHE T LPHEINT,
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Pk, EHIEOBRBEMRERT7 =4 v b5 ¥ 28— ¥ 0AT-K1 & FOAT-K29)
CDNAZ U=V IO THRII L, £OEEERF L Fhr e Sh b — ki
ZHONPIT L7, SHIE4ADEBNT CICEWBIRHZREICOVWTHAR 24
720 ARFRBRIE. BHAOERT 4 VEHELAY VIV 2 BBRTH-DOEE

BREROHRTH B LI, BWOEDY  ReMORRTHNE L-4BN 2K
GRAMEEICOFHLBRICL L L EX 5,
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KERDE

Dupon New England Nucleartt:

[H]methotrexate (1,417.1 GBg/mmol), [*H]taurocholate (74.0 GBg/mmol), p-[glycyl-"*
Claminohippurate (1.6 GBg/mmol), [14,15,19,20-"H]leukotriene Cy4 (5,180.0 GBg/mmol), D-
[“C]mannitol (2.0 GBg/mmol), [“C]tetraethylammonium (124.8 MBg/ml), [“Clindomethacin (825.1
MBg/ml), [1,2,6,7-3H]testosterone (3,222.7 GBg/mmol), H(G)}digoxin (592 GBg/mmol),
D-[1-’H]mannitol (728.9 GBg/mmol)

Amersham#t
[5,6,8,11,12,14,15(n)-’H]prostaglandin E, (6.70 TBq/mmol), [3',5',7,9-'H]folate (1.52 TBq

/mmol), ["H]methotrexate (285.0 GBg/mmol)

Moravek Biochemicalff:
[3',5',7,9-H]folate (1,232.1 GBq/mmol)

Sigmatt

probenecid, DIDS, canrenoate, ouabain, taurochenodeoxycholate

iﬂ \!/ ﬂ’%l%

methotrexate, folate, valproate, indomethacin, ketoprofen, ibuprofen, flufenamate, phenylbutazone,

dexamethasone, N-methyl-D-glucamine

FTHhGAT A7
sulfobromophthalein, taurocholate, p-aminohippurate, furosemide, NaN3, 2-deoxy-D-glucose,

digoxin, testosterone, predonisolone, spironolactone, estriol, benzylpenicillin, glycocholate,

deoxycholate, taurodeoxycholate, glycochenodeoxycholate, ursodeoxycholate, 17- 3 -estradiol

Z DRDOAFEII T R an & V72,
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FIE EZEROMR

[1] OATK1cDNADZ TO—=7%
1-1. poly(A)’RNADFHH!
B B B AERNAIZ Chigwin & (109)D FEEICHEV, Wistar kBT v b (220-240g) & D i
H L7, 5124 IdT-k )b T — A (Collaborative Research#t) % FHV>, poly(A)RNA% #
1L 72@110)

1-2. RT-PCR

1 2 gDpoly(A)RNA% $E & | Tavian myeloblastoma virus;f ¥ 58 % (Boehringer
Mannheimft) % F\>, first-stranded cDNA% &% L 72, 15 &t/ first-stranded cDNA % $5 %]
ELT, £V R - FF94<— (OATKS) RU7 v Ft VR - 7747~ (OATKA) % H
\WTPCR% 475720 PCRIZ. 10 mM Tris-HCI (pH 8.3). 50 mM KCl, 0.01% geratin. 1.5mM
MgCly. 200 4 M ANTPOBEHI RO 77 1 v — % #h£h2.5,u M, 8% irst-stranded
cDNAZ & &, 2.5 units?®Taq DNA polymerase (Fifi#E) ZiRML TI00x DR TRID %
7o 720 PCRO I, Programmed Tempcontrol System (Astectt) % FHW, 2% (94T, 1
) . T==0r7 (50T, 1) . MERKIG (72T, 257) 219427 VEL T304 70
BDEL 7,

1-3. HEEZ|HRE

18 5 1L 7-PCRETH (#270bp) % HIFRE¥ % EcoR I% U°Bam HITYIKI L. F®EcoR IRV
Bam HITYI#T L7275 A 3 FX7 ¥ —pSPORT1 (Life Technologiestt) 2% 770 —=">
7 LTze 77 10— 4t L 72cDNADIE B iXdideoxy chain—terminatibnif(l 1DICHEV, X
28 —TIA4R—BEVREEA VTR VFF FETTA4v—L LT, BHTIDNAR
YAFG—¥DY—27 T AF v b (Sequenase Version 2.0 DNA Sequencing Kit, United States
Biochemicalft) % B\ T47- 7,

1-4. A7) —=07

7 v M Epoly(AYRNAIZ1-1.ICHE L THRB L 720 H\V Tl gDpoly(A)RNAR SR & LT
FY TAT S 7 A < — %\, first-stranded cDNAZ S L 72, cDNAT A 75 1) — (agt22A
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) iX, cDNAF A4 75 —&H* v b (Superscript cDNA synthesis kit, Life Technologiestt)
ZFALUTER L7z, KIBRYI090ICRE S -MAKZ 77—V ZLB7L—F (4150
mm) IZ—BHAVI0BEDOTFT— B TELELIICEE, 37CTA vy Fax—FLTAEL
7275 —2%= b0t NO—RE (Schleicher & Schaell, ¥ — L AE254E) ICB LIS, 1-
3.THERFNEHREL/ZcDNAY T ¥ ¥ LT 74 LEAI0)IZ L D[ a-"PIACTP (3,000
Ci/mmol, Amershamft) THEHE L. ché=obobro—RAfEL2NA TNV FL X&H
72 TUNATNVFAL =2 ay BERE) ENATVTAE—T 3y (168:[) 1342TC
T, 30% 7 A VAT I F, 5xSSPE (20 x SSPE; 3M NaCl, 0.2M NaH,P0y, 0.02M EDTA,
pH7.4) . 5 x Denhardt's solution, 0.2% SDS. 25 g/ml MY 7 HEFDNAL L BEWH T
fTo7z0 D2 xSSC (20 x SSC; 3M NaCl, 0.3M Na; citrate) . 0.1% SDS TZif5%. 10
157 DFBEIOHE R T > THEERMNA TV IAE—2a v ilLanNv s 7590
FEERW/®K, X#7 1 VA (FujiRX film, ELEE 7 1 Vatt) 2 HWwT-70C Tk
KEE, BoNBHET7r—Vid, ¥¥¥F)—TTF—27 &pickupl KA 1) —=
VIERITOERRIICE —D 70— Y (0ATK1) & L7z, Bl L 72cDNAI PR B Not Ik
USal IZX VIR L. FONot IR U'Sal BLEE L 72pSORTINZ ¥ — %77 u—=r 7L
TURBEDOEERIZH W,

[2] OAT-K1 mRNA®D MK A

2-1. /=W 7ayrFs >/
1-LICHECTT v PR, SR L 72poly(A)YRNAB25ug® 7+ VAT I FEFEH

THAOA=ATNV (1%) BRAKENZ L > THHEL, ThEFA O VBEICP T VAT 7—L
7o &FOAT-KIcDNA%Z T ¥ ¥ L 754 LEEA10)IZ & Y [« -"PIACTP (3,000 Ci/mmol,
Amershamtt) TE#EL. ChEFAQVELENS TV L X &Rz TINATY S
A¥—ary (BE) ENATIVFALE-T a3y (168R) 1342C T, 50% (High
stringency) ¥ 721330% (Low stringency) 7 # WA 7 3 F, 5x SSPE. 5 x Denhardt's
solution, 0.2% SDS. 25 u g/ml BHY 7 - FDNA%Z &L BE P TiTo 2. TREUHEIZOW
Tk, 14.LFACEHTIT- 72

2-2. OAT-K1 mRNA Din vitrofz 5
IR BEE Not BLERIZ X > THESHIRIC L 72pSPORT1/OAT-K1% $H & LT, 5'Cap (Cap

64



analog, STRATAGENE#t) 777E TT7 RNA polymerase (Promegatl) # HWTEH L2 &
B L72mRNAIZ2-1LICE L TERT F O — XXV THBER, T F T 74703 FTRER
NN FOKRE S HER L TUROERIZAH V2,

2-3. RT-PCR (7 v M&#H#KEIZH 1} 5O0AT-K1 mRNAD5375)

FLICEL TS v P RHEAH, SR L 7zpoly(A)RNAK1 4 gib (F122-2. TEHL L 72OAT-
K1 mRNA 50 ng% Fi\V> T, 1-2.12# U CRT-PCR% 47> 720 ZBPCRICAHWV- T I 4 v —i
LTFo@E)TH5,

for rat oatp
sense strand: 5'-GAAGCTGGAAACAATCAGAA-3' (bases 60 to 79)
antisense strand: 5'-GGAAGGGAAGTGTGCATTCT-3' (bases 2134 to 2153)
for rat OAT-K1
sense strand: 5'-GAGACATCATTAAGGAGTCA-3' (bases -30 to -11)
antisense strand: 5'-ACACAAGGCAGTAGAAAAGT-3' (bases 2013 to 2032)
PCROFUIGIZ100 u 1DFZ T, B (94T, 14) . 7=—=1U 7 (55C,1%4) . HEK
B (72C,2.56) %19 A 20 E LTI0HA 2 VRDELT.

2-4. T v FERMESEDEBE

v MERAME K558 D BB Nonoguchi 5 (12)D it - 72, SPF-SDRMEM S v b

(4-5:8H5. 80-100g) %> PNV E Y — VEEET (50 mg/kg, Nembutal, Abbott

Laboratoriestl) . B LEF 2 EL S5, TRENRDZEBBHIR 5B A B BB THS
B 5. TREERZ EASBUAERMBESMICTREREL, EFSRETRESMICBVTH
BIWMLERIT S, SITEFOMMLEL Y R = F L VIEHRHF 2 — 7 (PE-50, Becton
Dickinsonft) %A L, 10mIBEND LY Y V2 HAVWTHENMEICR S ZWE 5 IZAH (130
mM NaCl, 5 mM KCl, 1 mM NaH;PO,4, 1 mM MgSO4, 1 mM Ca lactate, 2 mM Na acetate, 5.5 mM
D-glucose, 10 mM HEPES, pH 7.4) 10 mICEB Z i T 5, BEBTICEBMEN 22 L
ZHERR L 7-%%. B¥ (1 mg/ml collagenage (type I, Sigmatl) , 1 mg/ml BSA (Sigmatt) , 10
mM VRC (Life Technologiestt) &HAM) 10mICER L., TIXR HHT 5, BREH»S
BEICHO2AFE TN L TUEL1I~1.5mmOBYH 2155, B 5N /-BFUH £2100% O,

PHVTEREL 2B5BREPT37C, 305 HWOERER. KFARTEUR v HEL., ¥
YaF A X L78Fi 282 HVCUTORMEES D * FNENOBENFEE 2
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BCTHELLILTHT 5,
KEgA7OY SRERAE, A HRME., AVERMEE. BEEAY VRW T
B, RE~NY VRV EITH., REEEE. HENBESE. H
BEHRBHRGE
FEREA 7O, EMERMEE. EMERBEEREKB (S3)
BB L 220 2 ARBIISE, ZOMORMEI2mm%Z 192 7V LTA2H (1.7%
Rnase inhibitor (Boehringer Mannheim#t) , 5 mM DTT (Promegatl) & HAM) 10x41A D D
RT-PCRAF 2 — 718 L4T, 15,000[185 CT55 &0 L2, €D EFEZED B X 0AT-
K1 mRNADHRHIZH V72,

2-5. RT-PCR (OAT-K1 mRNAD B RMEANZ )
24THRONIBZERMESE LK T 2 — T 72035 1DOTHEALE (0.2% Triton X-100 (

Sigmatt) , 1 U/x1Rnase inhibitor, 5 mM DTT) % f1Z %o RT-PCRIZ1-2.IZ# L TiTo 72,
% BPCRICAWA TS A<— 3 TO®NY TH 5,

sense strand: 5'-GTAGACACAGGGTCTGTGAATACA-3' (bases 664 to 687)

antisense strand: 5'-AAGGTACTGCAGCTTGTTGGTGCA-3' (bases 1516 to 1539)
PCRO 3100 4 1D F/ TITV, B (94T, 148) . 7=—VU 7 (55C,1%) . MEK
& (727C, 1.5%) 1A 7 Ve LT30%H A4 2 ViR 7,

2-6. PCREY DRI

2-5. CHONIPCREW%2% 7 A0 — A X VTH¥ER, TF VL7003 FEI2LD
Bl L7z & 51ZSambrook & (110)D HHEICHEV 3-8 L 72PCREW % F 1 0 V[ (Hybond-
N', Amersham#t) IZF 5 VA 77— L7, OAT-K1 cDNAZE* &8 & L 72 a -"PJdCTPEE
BTO—TOEREFNIIFGEANATITAE—T a VPREIZOWTIF14. L FLEBT
f1o7z0

[3] OAT-K1% > /37 DMRS A R VB
3-1. XRIFFDERET T 20— MERK

OAT-KID 7 I/ BREFI 2 EIZ, CRmHlO~RTF F (H,N-TDVHRNPKFKNDGEL-
COOH) %#NKHME L ATA Y E LTHER LY (RTF FH) o TAEY 7= (
keyhole limpet hemocyanin (Calbiochem-Behringft) ) v, CORTFFEnarJa
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F—bRER L7z, 73/ BHEBICESSOHORER, ATV 7=V 1mgdh721150 - 163
mMolDRTF FHREIFNTVBEI LB TP oz, VT ay— MI1TmIT210KI25FEL
HAERAF L 72

3-2. HE

vV ay— M3FreundZE7 2 23 b (Difcott) #HWTH -V a %
fofeo =2 -V -5V FHBRRE (25kg) DORIREME 2 HFINE. 1 myP0EE
T2LHBMBETRIE L7z, £RERFICIRIM L, ELISAEIC X W HAMOBIT 2472720 &
TS PR O zk, 2R L THRMIE & L TEERE L7

3-3. KYFZYNTI FINVERKE) (SDS-PAGE)

Laemmli (112) D HFEIZHEVIT o 720 57 F&E~ —# —I2Zid. Rainbow™ colored protein
molecular weight markers [myosin (220,000), phosphorylase b (97,400), BSA (66,000), ovalbumin
(46,000), carbonic anhydrase (30,000), trypsin inhibitor (21,500), lysozyme (14,300)] (Amersham
) 2EHL,

3-4. JIEDIFE ]

PUADKEBLIZSabolic 5 (13)D HEICHE L THro 726 2-7.TEBLHERTF F%215%
SDS-PAGE T/ #f%. 200 mAZE B T T304 HEPVDFE (Immobilon, Milliporett) |Zsemi-
dry electroblotting|lZ & D BEXRMIC P T VA 77— L7z PUERTF FOBEHER Y L2
%, WHELD ., 0.1% Tween 205K + ) A4EE £ ALK (TBS-T; 20 mM Tris-HCl, 137
mM NaCl, 0.1% Tween 20, pH 7.5) HTHE L 720 5% A ¥4 I V2 (Difcott) % &t
TBS-TTC2lRH 70y ¥ 7, HulliE L4CT—HM » F2_X— b L7z#, TBS-TTHEH L
720 RIZZDOPVDFYIF %20.1 M7 L VBB (pH2.0) P TIFEEREL %, BHL
72945 % 1 M Tris-HCIARE ¥ (pH 10.5) % H\VTHHIL 72,

35. DIXF>TOvF >0

RY PNV E Y — VBT Wistars REEPE T v b (220-230g) 5 FHERZEY H L,
H MR BB 43 % Ogihara S (113) D HEICHE > TRAB L 720 T v MERIFRERCHEED
#4813 Takano 5 (A1) D FEIHE VW FEIRFFHB L -0 Y~ 7V I3SDS-sample buffer (2% SDS,
125 mM Tris, 20% glycerol, £ 5% [ -mercaptoethanol) (2T L L2-9. & ] U4&fF T4 L
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720 2-10.& [F U4 CPVDFiE (Hybond-PVDF, Amershamft) (2% V32 % b5 A
77 —#, TBS-TTY Y A L7, KRIZSHAF L INY EHTBS-TTER2BR 70y F
T L7k 5% A% 5 IV ERTBS-TTHRL BREHME (1:50) £4C. —BRIG
3H, FDHKTBS-TTISS, 3EEEBEL 7, £ L TECLILFERENXLF v ' (Amersham
#H) EHVTXR7 A VAICBKE SR, & BREITKR UFERILEM T i2SDS-sample buffer
{2 5% [ -mercaptoethanol Z 1 2. 5 2B 2212 & o TIT o 72,

3-6. ZNIER
§ 7 BREDFERIZ. Bradford (114)DFHEIHE, vy -7 07 Y EHWIRER
IhEHL,

FIE EBROK

[1]  SFERKEAD % F > 2o R BE AT
1-1.  SFELRIRE DB
REERBORWT 7V AV AHIN (EREWMEM) %EH L. KFICK405 BHRE L
TEHNZ L ARBOH%, K EICTHELZ, SIRZE D) B L TMBSEEHE (modified
Barth's solution; 88 mM NaCl, 1 mM KCI, 2.4 mM NaHCOs, 10 mM HEPES, 0.82 mM MgSO,,

0.33 mM Ca(NOs3), 0.41 mM CaCl,, 10 mg/l penicillin, 10 mg/1 streptomycin, pH 7.5) %7z L

72 ¢ 60 mmOBEFEMIZB L. BEIMBSTHET 5, BT THE4 OIRFMRSER T2 &
IR E Y ey PTHE, ZOBRENIBMBBZIERL, XI204%2 557 F —
¥ (typeIA, Sigmatt) SAMBS TIRHEBR TG E Y5, &5 ICRABETHIRRRG S ¥
72tk SNEEMIRE A MBS THRIOIBEH§ 5, SRlah SEEN /IR Db 2 S | B OEWE
LIIEEOMYR & DEFHEHEL SO LB L TH LV ¢ 60 mmOFEEILICE Y 51)
5o & HIZHEMBS TH#E%, 18CT—BKET 5115),

1-2. WEMIRERBRIC L BIY AKEE
BB 2 MBS TR L72BE M — ISR 5, BmaEH25-35umDH T A%~
470427275 —=ICWONT, 5o0n/SRBMREE 25 & 5 ICKE AId22. CRBL 7
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OAT-K1 mRNA (400ng/u1) %84 OIBMBLICEAT 5, SFEMILIIMBSTI8TC, 2-3
HEA Y Fa~x— MR, BERERICHV, EPBLERIISmBREOTA 7 0F 2 —
TERCT, 1 Fvdiz)3 - MEOIMRL %8 L TiT > 720 REEZREY % oocyte
uptake buffer (100 mM NaCl, 2 mM KCl, 1 mM MgCl, 1 mM CaCl,, 10 mM Tris - HCI, pH 7.5
) WAL, SEENERE & —ERERIBUS M. k¥ L 7zoocyte uptake buffer C3[EI¥ER L T RE
2FIE L7z BUD AR B OFFME XS0 B % 10% SDS TH % 1L#%. ACSI (Amershamit)
PHOWTHEY Y FL—va VEIZE W4 oBREHESE % I L7z,

1-4. LLC-OAT-KIMIDTER

pSPORT1/OAT-K13f FIZHFALERI 7 F A I KX % —pBK-CMV (STRATAGENE#)
% FIFRBEE Not IR U'Sal ITEIMT L, 1% 7 # 0— A% )V T4y #prep-A-gene DNAKGEL ¥ v
b (Bio-Radtt) %MW THliti L7, = DOAT-K1cDNA% T4 DNA ligase (Life Technologies
) ZHWTpBK-CMVICH 727 0 —=" 7 L, OAT-K1 cDNADHEEEF| % 1-3.125E > T
BR L7, B5N727T X3 FpBK-CMV/OAT-K1 % OAT-K1 &5 BB AR H V77,

7 5 % L BRLLC-PK #i#2 (American Type Culture Collection, ATCC) . 10% FBS (
Whittaker Bioproductstt) &% DMEM (Life Technlogiestt) T. 5% C0,-95% air. 37CHE

BT THELZ, 6-8HIZ LI, 005% F 1) 7~ 0.02%EDTA (Life Technologiestt) T
MRS % FIME Ukt L 720 10 2 g»pBK-CMV/OAT-K1% 7213pBK-CMV % LLC-PK #2121 ~
BRANY T AREEGHICE>TIPI Y A7 2233 » Lz, BIb. 40~60% confluent|Z
158 L 7oAIBEIC . CaPO,-DNAZEILY) % MIBIRE 2 LB IS T L. 15K IR £ i
L7zo S HIC48R B BAXDIEEMIZSH T, 1 mg/mlDG418 (Life Technologiestt) FF7E T
FIZEEEE L 72, pBK-CMVIZ A A~ A ¥ VINEBIZFE2ETHI 00, h i &Y
Y—=A—b Lz, ZDRER. GAS Mg 122 u— B 5/, RT-PCRRU —H >
Ty T4 TRENENLI2RU2- 1562 725 OAT-K1 mRNADEH AR S /267
O —ZIZOWTMTXIU ) AREE (154285 -72) %2BIEE LT, BEHICOATKILRE
REBMPILLC-OAT-K1 % #15 L 7zo R BpBK-CMVDA %Y b5V A 722 a v LRI,
LLC-pBKZX B & L THW 72,

1-5. LLC-OAT-K1MFdIZ L 2 B k% ELE
LLC-OAT-K1##ifg ¥ 72 i3LLC-pBKMfi % K ') 7 — K — } ETranswell™ ( ¢ 24 mm (code.
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3414), ¢ 12 mm (code. 3402), Costarft:) _F125X10° cellsfom’ THEHE L 720 Ky (AR
122.6ml ($24mm) F72i31.0ml (¢12mm) . TRAEMIC15ml (§24mm) 7212033
ml (¢12mm) %ML, 5% CO2-95% air, 37TCOEETSHMREE L, HEMIIES
XA EWEIEEERITSaito 5(GTDHEICHEL TTo 72, BB, ML —Y—FY
% & % 72\ uptake buffer (5 mM D-glucose’ & HPBS (Dulbecco's phosphate buffered saline; 137
mM NaCl, 3 mM KCl, 8 mM Na,HPQy, 1.5 mM KH,PO4, 1 mM CaCl,, 0.5 mM MgCl,, pH 7.4

) ) T31C, 1057V A ¥ Fax— b RBEER 72 TR O 5 ICRURR L 72
M) % & truptake bufferlZE# U7z, FOGH Duptake buffer d FIRFICER L7z, —E R
b B2k, RHI %R RO Duptake buffer 2 FRINLT 5 2 &2k ), MEAERE
i3k % uptake buffer CEEH . | NNaOHTHIRE 2 B35 2 L ICX D & S & EIR
L. B Y FL—vaviEilko THIE Lo T/Nafree X 74 7 AldNaCl&
Na,HPO, % % 1L £ 1LN-methyl-D-glucamine & KoHPO4IZ, Cl-free X 7" 4 7 A 1ENaCl, KCl,
CaCly, MgCl, % L€ sodium gluconate, potassium gluconate. calcium gluconate, MgSO4iZ
BHRLUTHAELZ(5N). & HICATPHESM X, 20 mM 2-deoxy-D-glucose & UF10 mM NaN;
SAPBST204 M. 37CTHll 2 AILEE L THRER L 72(116)o

1-6. MDCK-OAT-K1/8 D1ERK

A X & Rz HEMDCKARS (American Type Culture Collection, ATCC) 10%FBS#& 4 DMEM
T5% C0,-95% air, 3I7CORE T THER L2, 6-8HTEIZ, 0.1% M) T ¥, 0.04%
EDTA TR % 28 UL L 72o pBK-CMV/OAT-K1% 72idpBK-CMVD F S5 Y A7 27 ¥ 1
ViE. 140280 72 BBBINCHV2G4I8DEREIZ0.5 mg/ml & U TH22AMBREEEL &
B, G418t Z /RIS u— UG oz, ROMTXED AAFEE (174 -72) OF
v 0% MDCK-OAT-K1#Ifa & L T, OAT-KI mRNADREH # 83t L 7o RT-PCRETT/ —
o TavF 4 v T FNFRI2RU2-1ICHE> T o728 25, OAT-KI mRNADZEH
DHER E NI, ZBpBK-CMVDAE F5 Y A7 27 ¥ a v L7z, MDCK-pBK % 1 H§
& LTHWw:,

1-7. MDCK-OAT-K1¥If81Z L 5 E Wi R
MDCK-OAT-K 1}ifa 3 UFi2MDCK-pBKAlIE % Transwell ™ |2 #68 L IV 55613, 1-5.&
A U4 TiTo . EBRIIBEHSOE TIT o/ F72, WML ¢35 mmEEEMIC2 x 10°
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cell/cm’ THEME L 72, BEEWII2mIZ /ML, 5% CO»-95% air. 37COBE TFSHBREEL

720 BEEWII2H B I L 720 BYHY ALERIZ, DLTFOLHIZLTIHFo2, b

L —% — W% & ¥ %\ uptake buffer (5 mM D-glucose 3 APBS) 2mIT## L. 0.8 ml.
157E371CTT LV A4 ¥ % 2 X— MMk, RUEZBREY % & Lruptake bufferiC B L7z, —ER
MG & ¥ 727, JKi51% BSAE A uptake buffer C1[H, BSA % & ¥ 72V uptake buffer C3[E
#LT, O.SNNaOHTHIREZ B L7z WISV F L —2 3 ViEiZ X D RAELY 5AA
ErllE L7, $7-BWHENERIT, B AAEBOFEICHE > TEYE FOAML, &
BREYWEE L2\ 1%BSAEHEPBSICERFE S HIC—FERMA v Fax—F L1, EB
TR I 2 B L. 0.5 N NaOHICA#E L CHIBEPIR YR v e L. & BHEH
B ALEERDOAZITo 1256 DHBENEREX 1000 L THSETE L,

1-8. AP E 5 0 FH
FBIZTFEAMAL (LLC-OATK1, LLC-pBK. MDCK-OAT-K1, MDCK-pBK) ®iflifif
B4 iZconfluentiZ3E L 7l # PBS THER:, REV A — AR, 3518 L TiTo 72

1-9.  Z » Finvivo IZB1} 5 MTXDMGEHATHE %

WistarREEME T v b (220-240g) 2RV MV E Y — VEREET (50mgkg) J v MEK
DO RBREIR K N KBREIR ISR Y = F L VRERF 2 — 7 (PE-50) A L. MTXBRR: %
HEBR®1T572(66)c PHIMTXZEIRBIOF 2 — 7 & W5 L T—EHR 0%, BiREO
Fa—TENHERANRY Y (FHTAH) AVISmBRDOYA 7 0F 2 —7 (B
F) ORI L 720 dpCHERICHIE, Bim L. 88 . O, B, PR, B OB
JEER) | BB, BERE. BRE) TIYHE L7, MY v SVIZER. 10,000HEDE
BOLFE., BIbMEEFARL 7, MY~ 7VIIHER, KET25WVSFEY 2 — b %
AREEKEAVCCHREL., EBITTHIMIXERRAY ¥ 7V E Lz, ERIZMBER IR
TEYR— P EKI00p1ZRER /N T VIZHD . 0.5 mlDONCS tissue solubilizer (Amersham
) 2MRS50C, 2MEMIRE T 52 LICL D —RBH L Lize THICACSIZEMZ, Wik
YYFV=va B o TR R EIE L7z, 72 BNSAIDRE R 5 FEERIZ Z hic#E D
TiTo 72
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BIE EBRoOL

i

[1] OATK2cDNADZU—= 7% - %
FIELFEULEHICTITo 72

[2] OAT-K2 mRNAD MBS i
2-1. /=¥Frravrs>r

FIEI-LIZEL TS v FEABD> S L 72poly(A)RNAZ3 4 g% 1 2-1.1C0 - T
BEXRKBIZLoTHHML, CThEF ATV BEIIMNT VAT 7~ L7z, £F80AT-K2cDNA
VT LT T4 LBEAI0IZ L Y [a-PlACTP (3,000 Ci/mmol, Amersham#t) THESE L .
INEFAOVBELEENAT)TIAXER e NATVFA -2 a PTid, B1E
2-1.L R C&HTiTo 726

2-2. OAT-K2 mRNA®in vitro#z 5
pSPORT1/OAT-K2% $ Rl & L CHE1E2-2. L A LM TITo 72

2-3. RT-PCR
BIE22IIHEL TTo 70 RBPCRICHVATIAv—RUTDOEY TH 2,
for rat OAT-K2
sense strand: 5'-GAACATCACTGCCAATGGAA-3' (bases -399 to -380)
antisense strand: 5'-ACACAAGGCAGTAGAAAAGT-3' (bases 1501 to 1520)
for rat GAPDH
sense strand: 5'-CGGCCTCGTCTCATAGACAA-3' (bases 10 to 29)
antisense strand: 5'-TGGTCCAGGGGTTTCTTACT-3' (bases 1028 to 1047)
PCRO 3100 4 1DFR TV, B (94C,15) . 7=—=1Y > ¥ (58C,1%4) . HER
& (727C,25%) 213470 E L T304 4 7 Vb EL7z,

[3] OPEMIRERIR B VBT
BIELRF LEBICTITo 72
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[4] OAT-K2ZERBLR%E F - 1REE AT
OAT-K2 cDNA % pBK-CMVEFLERIRAR 7 ¥ — 1l 77 u—= v 7 L72%. MDCKHIH
WhSYR 72023y L7, BT, EERHMEMDCK-OAT-K2D/ERE UM 2 SR Py

FEERIZOWTIL, £0E LF L&EBFTITo 7%
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