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[ Abstract]
Prostaglandin (PG) E; produced and released from macrophages (M) plays important roles in
inflammation and immune response; however, its secretory process remains unclear. This thesis aimed
to evaluate role of a prostaglandin transporter OATP2A1/SLCO2A1 in PGE; secretion from M¢g. Mouse
Oatp2al protein was found to be expressed mainly in the cytoplasm of murine peritoneal Mo (PMo)
and Mo-derived RAW264 cells, and co-localized with PGE; as well as lysosomal markers. PGE,
uptake by subcellular fraction containing light lysosomes was reduced significantly with OATP
inhibitors as well as in Slco2al™ PMe. Extracellular amount of PGE; from Ca?* ionophore-treated or
lipopolysaccharide (LPS)-activated Slco2al™ mice-derived PMeo was significantly lower than that from
wild type mice (WT). Protein expression of cyclooxygenase-2 and 15-hydroxyprostaglandin
dehydrogenase was comparable between LPS-treated PM¢ from Slco2al™ and WT. In addition,
OATP2A1-mediated PGE; secretion from Mg was also observed in newly established Me-selective
Slco2al™ mice. These results demonstrate a partial contribution of OATP2AL1 in PGE, secretion from
Mo, where loaded PGE, by OATP2AL1 into acidic compartments, including light lysosomes is secreted
in an exocytotic manner in response to Ca** influx induced by inflammatory stimuli. Our findings
provide a new rationale for function of M¢ related to PGE,, which plays a major role in inflammatory
and/or immune disease.
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Tua Ak 77V (PG)Ey X, cyclooxygenase (COX) /prostaglandin E synthase (PGES) #% &
ICED T TR RUVBHOARSNDIEEAT 4 =— X —Th D | RIEFILIZ LV FEA BD R
L. RIERELUNZE S5 5, PGE, IXMIfEN TEER S v, MfEICRELT 5 PGE &K
(EPs) \Z/EA L7=%%, o0 TilaN~BOAE N TRE S D, PGE, OHMIIEN~DEGA At
R BT Dt O@ X I X VBl S5 25, —RAICHIED B D PGE, D43 Wi
T 1) HGMER, 2) Wk iR T ErE, 3) =2 Y Y — A EMER ERERLD D, RIESUSIZB
TEM ST~ 7 v 77— (M) DO S5 PGE IIRIERIL OHERICEA G- L, U >~
RERDOHFERL L2 FRET LAERIG & BIES B 523, Mo 225 D PGE, 3 WS B3 2 1
LRSI TV D, Mo 75 D PGE, 23U IE Ca2t A A AMRAFNE[L]RR U VY — LFEHE DS 7
ExX VA b=V AZMHEBIENRE SN TR]EBY ., BEAO PGE, /Wit & 58 L7auy,
U ClI. PGE ICE WBFEEZ T 5 7 u 2% 75 ¥ kR OATP2AL/SLCO2AL 7%
PGE, BiiEFHEIIN - ThH D Z EME L TE 728, &6, 27 u 7Y 7R FHM#EEERE Mo (Z
OATP2AL1 NFEIHLL TWD Z ERHEINTWZ[4], L7=2i-> T, ARBFFEIZEBWV T, Mo 128
I7 % OATP2AL DIEER L UNHINEN PGE, BhEZ B ST 5 2 & 2 HRUIZHFSE 2 BAtA L 7=,
ABFZEIC L 0 EH &7z Sleo2al ™~ w7 R & JAN - Sy HERR AL S G 1T K 0 IEIE Mo (PMo) |2
BT OATP2AL MEICHIMEIZHET 5 Z ENRE Tz, & 512, OATP2AL 12X % PGE;
OHIFENENEEI N = VA F—2 R L D PGE, /3 WAMI B D L ARG & 3L CHIFFE 2 it L
TRER. Mo N TAR ST PGE, D—E72Y OATP2AL (2L 0 U VY —hag&iefgita L {—
kAL MZHFRE SH, Ca2P A MR FE R X VA b= R T KD BWMEND Z LB HID T
R I Tz,
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Cre/loxp system (= L ¥ . Slco2al™;CAGcre <= 7 2 5 X OF Slco2al ™1 LysMcre ~ 7 2 & {EH L
7z, B TEHETEN S L7247 & DNA ZHWT PCR IZX VATV, &FIZEIT 5
Oatp2al mRNA, % v /X7 B85 X O R BLE L 2 RT-PCR, Western blotting 35 & OV
KRRE YR X 0 ET L7z, Slco2al”™~ 7 & L PR (WT) ~ 7 25 HEEL7- PMe 5
L =7 2 Mo #ilakk RAW264 #iffaZ T [PHIPGE, BUA 735 1 OY PGE, 4y b ik Bk % % ffi
L7-, Oatp2al ¥ & O PGE, DI RIEI LS s Ml 2 ge a1 & 0 Bidt L7-, Precoll®% &
AL RIS K0 MR E S L, A4 B [PHIPGE, BUA A BR & s iR IC L v 32
i U, BEREZ IR v F L—a v =2 X0 EE LEETE 2 5 L7, MRk
HERR NS O NK M PGE2 1L LC-MS/IMS |2 X W E& LT,
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AHFZETIL OATP2AL DAEFRRIREIZ a7 5 HAY T Slco2al RE~ T AZ{EH LTz, 5 2
BEZER L= L 9T, B & 47 Sleo2al™;CAGere v 7 2 D&Mk LY PMo 123\ C,
Oatp2al @ MRNA FHIIME SN 2oz, F72 WT ~ U AO0 /R - b ok
. WlE_ER . RGE R, BN, BRI ERZICE1T % Oatp2al O3 HLTEIZHHIE
JEIZ A ST, SRERISELD IS PMo ICB W TIEEICHIE IR SN, ZhET, M
FOPNIZ 1T D OATP2AL #EEEIZARIATH 7272, & 3 EIZB W T~V A PMo B L O Mo
Futk RAW264 Hifa 2 VN Mo (ZF8 8L % OATP2AL OFEEE 2 f#t L 7=,

PMo 35 X OV RAW264 M2 3517 5 [PHIPGE, BUA 2113, Slco2al K 8> OATP2AL [ E 7 TGBz
T34 OEHINZ L VD Lo 722 &6 OATP2AL 7% Mo Al T PGE, BUA Zr s (A &
LCHERE L 72\ 2 LAVRIB &S NT-, S 512, PMe & RAW264 #llfid Oatp2al OFMALNJFIER
T ORI PGE, /0 & So i i b 2 el c K 0 Mgt L2, W Mo &5 /LHIIRIC BT
Oatp2al XV VYV —A~—H—B LW PGE, LML RTET 5 2 LR ESiiz, Lehi-o
T Mo IZBWT OATP2AL LY VY — L& GietEa L /i— M A MZBWTHERET 5 &Gt
ZNLTC, MIRENIZHELT D OATP2AL OREREARHT L7-, £7 . BEAME EICED Me %
10 DESIZHE LTz, 56N 10 B0 55, & bEEO/NIWESy (Fraction #1) & kb
FED R ZVWVES) (Fraction #10) 12V Y Y — ABERIEMES B S 72, Mo ICITEEO RS —
FEXED U VY — LHFIE L. Fraction #1 13 light lysosome, Fraction #10 /X heavy lysosome % %
NENGATHEEZ LN, £-. BHEITI T B [PHIPGE, BUAL A Fadt L 7= & 5. Fraction
#1 ICBWTHUAAEN b E <. £ OEGAZIE OATP [HEZE bromosulfophthalein (BSP) <°
OATP2AL L#3E TGBz T34 177E F CHEIZIE T L7, 7= Slco2al™ ~ 7 213k D PMo 25
43T L 7= Fraction #1 TlZ WT & Hili L. [PHIPGE, BUAL A BT LTz, UL EDOFE RN S |
OATP2A1 I light lysosome & & el =2 78— h X > MZ K D PGE, BUAAIZEE G425 Z &8
TRBENTZ, KIZ, Mo 5D PGE, BE N Y Y — AR O W A WS LTz, JOEMERIE &
L C LPS AL L7z~ 7 AHkMEZE PMe (ZHINT 5 &, fifasto PGE, BB LTV ¥V Vv — A4
BERIEVE DS A BICHIN L7228, Ca¥* % L — hAITH 5 EGTA 2T 5 2 & TOFhoni

B Lz, &6, 2O ONWIBIRICH T 5 Ca* 1 4 DFBEERFT 5720, Mo
\[Zk % Ca¥* A A/ 7 4 7 ionomycin OIEM & #iET L7z, = OfEH, ionomycin THLE & 17z
RAW264 FlildiZ T, Mil@gh o PGE, B LV v V) — ARERIEMEIFHE M L, EGTA Z ¥R
52 L TOTNOSWMS A EICHED L=, £7-. Slco2al”™ = 7 ZHi3k PMe TlZ. ionomycin



WINZ X AHliast PGE, EOHINNE, WT &Lk L CHEICHIH Sz, L7z -> T, Mo IZ
FUNT OATP2AL 1% Ca® A AU KAEMED Y V V — KT VA h—L Z5EH PGE, 3 WA 2
B2 E0RESNTc, £ 2T RIEMERIBUIAE S PGE, /3ibds1T % OATP2AL DEAE-% st
T 572, WT & Slco2al” ~ 7 ZH13k D PMe % LPS THIE L. HERPNSL 0 PGE, &4 & L
7=, Slco2al”~ 7 23k PMe TI& WT & L L CHilaS 0 PGE, &30 L, Ml PGE, &
TN L7, RS T2V T, WT 38500 Slco2al”™~ 7 Z i3k PMo [T Cox-2 < 15-Pgdh
DX R ERB I BRI ) o T2, L7223-> T, OATP2AL1 %4 L7z PGE, Zy Wi e
I%.COX-2 <2 15-PGDH & |37 L7~ flifiast PGE, Bk L L CTEETH DL L EZ DN,
PLEDOFERIZE D, Mo IZBWTAK S L7z PGE, ®—#B72% OATP2AL (2 X U light lysosome %
GTANEETE S — R A v R AT &, CaPt A A KRR A b — 3 TR
MRS AP END = & DR EHL7-, LAL Slco2al” < 7 ZHik PMo 75 & PGE, 73474
ENT=Z LB, OATP2AL ITIEAFE L7V PGE, 43 A 71 = X L DAFIERE 2 HivT-,

B 4 EIZBWTIL, Mo [28BI1T 5 OATP2AL MTEM: PGE, 4y A 0 A HR V) 35 4 fif
4252 2B, Me FFEAIC Slco2al KRB L7~ U ZADOIEH ZRAT-, Mo FrEMY
Slco2al KiE~ ™ 2 & LT, Slco2al"™*:LysMcre = 7 2 Z/EH L 7=, Slco2al™™%;LysMcre
7 2BV T, PMo FrEAYIZ Slco2al exonl O KIBN A H 4L, Oatp2al mRNA FEELH WT &t
e LCHI T3%IRA L, B, e, BK. DR, B H L SIS ST PMe THIEIC BN
DUt F 1= SaE I L Y B 0 fE 5 Slco2al™™1o%: LysMcre ~ 7 2 @ PMe 12351 T, Oatp2al
\CHISRT 206 WT &l LTl L=, & 512, Slco2al™ % ysMere = 7 2 Hisk PMe
TIE, WT &l LT LPS LEIZ K % PGE, WS A EASIA LTz, L7ehi - T ABFETHr
BUZ/EH & 7= Slco2al™o%: | ysMere = 7 2123 Tid, Slco2al 73 Mo KFEAJIZKIE L. Me
O D PGE /b B35 Z &b, Mo 12383 5 OATP2AL OAFIMERZMNT 57
HOETIVE L TOARENRI N,

[F&7m

AW TIX, Mo IZ31F D5 LU PGE, 3 WitE & LT, OATP2AL /M 7EM: PGE, 53 WD FAE
R L7z, OATP2AL I3 light lysosome Z & d el NIEEYE = o /X — |k A 7 b~ PGE, DT &
FHUN B S 72 PGE IR ZEMERIBLI IS U T Ca? A A MAEIF =% VA h—2 ZIT LY
MR~ E NS (K1), Me 2> 53w S5 PGE, 1, BN 72 A SRIIE SIS (RREL,
) OFIR BT, Tk

b7 Yo me | B
IR E| & B3 7= ARk | Macrophagic Cell

Inflammatory , > e
AT 7 70 A A B G BRAR Stimuli " '@
L S R BRI IR~ D i \f e @
DR S D, 4%, A RO,
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Ca?*-dependent
& O Mo FrFHY Slco2al K Exocytosis
He T AZEA L Mo = Intracellular Acidic Compartments
BT 5 OATP2AL I 1EME D (e.g. Light Lysosome)

Intracellular
PGE, 4y s P 3%

DN EEN S, OATP2A1-mediated PGE, secretion from Mo
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AHFFE Tl PGE, DAl N HGA #4128 < Organic anion transporting polypeptide (OATP) 2A1(SLCO2A1)iZ
L7 URET TV E,(PGEy) BYREREI A OB 2 B Y & LTz, Ak PGE, ®IXEFARL (WT) I &
W' Slco2al s 7RI~ AWM CTHERZLIZR LT PGE, DEARENE W~ 1 77— (Me) °ff
fied 2 84 | BRI 38U CUEHIIRE Tl e < MBI ET 5 2 L 2 R Le, £ 2T, MlREICHELT
% OATP2AL I% PGE, DHaNBUA A LIS < &5 X PGE, 43 MARED N BV Y Mo % FV OATP2AL 73 PGE,
AN ENREIZ 5 2 5 B OW TR 2 D 7o, ~ 7 ZEE Mo (PMe) 36 L T RAW264 #ifdlC K 5
[PHIPGE; HGA 2113 Slco2al K HE35 & Y OATP2AL FLESAFE FTAL Lgd-7-2 &, Mo RIZHBIT 5
OATP2AL %#BUL Y VYV — AL~ ——B L PGE, LN —HT 52 L, ROWVTIREE Y VY — A
% TN 4312 & 5 [PHIPGE, BUA 2+ 13 OATP2AL [LESKIC L W AEICHAT5 2 &b, Mo 2B %
OATP2AL IFMIN AL 4T 7 C PGE, tHEIICEIK Z & 2R Lz, I BHI0, RIEEEWHE LPS o= %/
B A b — 2 AEHEVER & FF-2 ionomycin [ZIREZ L 72 Mo (23 TRlAESS PGE, 238 B SN L7223,
|2 Slco2al KHE TIEMIRES PGE, 13A BT EZ R L7z, L EL D | Mo 1231 5 OATP2AL I, fEHH”
WTER ST PGE, & MIN/NMaRA N TR T ICEBEIEDL 2 LI Lo T=F YA b= RITLD
RN PN T 595 2 L &R LT, ABFFERRIE, RIAESSEA TR 1 PGE, D#T LWy i 2 7~
THOTHY | EEARELIER L T 5 PGE, BIEEHEIEER OB ~OICHR I SN D720, FEELER

DNIARTR AL GEF) ITET D &Il L7z,




