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DI BT JRANE D PGE, DEVIAAREN REML FLTHY, BEED PGE, lViAA D Km i)Y OAT-PG DZFive—
L, OAT-PG 2SITAJRANE D F-372 PGE, it A Ch O LS NTZ, £72. OAT-PG KO ~ AR DU R
BT A7 =)L ECO— Ik EE TlE, LMD PGE, & HiAZTE BN A& 5 W DRENAME T L
TEY, OAT-PG 73 PGE, D% FR AR A Z LM FEFES 172, OAT-PG KO~V ATiX, BAEM v A ZHL T, 7'
REGRFZE RVE K ORI O PGE, &AL, BRE K OIRF O PGE, A &METLTRY, BEERTO
PGE, 7V 7 T Akt L L TD OAT-PG DAEEI7S in vivo THEFESIIZ, B EE PGE, L~V EFA LB, OAT-PG KO
VAT AR T AL T, 7 EINAMREO ML = AEME L OT X4 T o HEEBIZ EF LT,

OAT-PG KO ~TADIMJEIX, Tail Cuff {EL T VAN —IEIZES>THIEL ., @A (8% NaCl) & OMEH A (0.03%
NaCl) DY RABELUTZ2, A BRI EZ SN TR0, LosL, OAT-PG KO ~7ATlE, ACE [HEHKOIERHIZ
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FHTHAMREMEIZ DWW T, SR OBRFHREE TH D,

1. AZEEH

TORE T TV (PG T AERNICIEAFAE T DA
IEEE THY, RHITBT D~ 7 A PRRERE O
FHLTWD, FFICBIRIZBW L, 7 rRZ I
E, (PGE,) 1. PR AR PN SO e B D ZZ B f
WAL IRANE BB (777 ) Dy S, A

ENARDULAE - JEIRZ AT D LB I JRE — SRERIK T
AR 7HE) | BFERIREE B DO L =2 3 FHEIL
BHERED AT 2 O LRSI B 2 EE R E MW
REME LU THREL T\ D Y, IT4ED G R A Al
PGE, ZRAEDRIER COX-2 MATET DA AR DI
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DABREPNIZ A EIT- PGE, IZHDEEIZ 15-PGDH 12k~
THOLADLNDZ LT, IEFITNFED RV PGE, 7V

T AERERNE RSN TV D ERIES LS (Figure 1),
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Figure 1. Functional and physical coupling of OAT-PG and
15-PGDH
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fafF, ZNEHWTEF AT AEERIL, F AT~ T A
BT HZETATR I T MEKES LD TH S,
BT I TOMERIE, ~T v T MERE TS
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H53C OAT-PG & 15-PGDH M 3LAF9 DI EAVREN,
15-PGDH 73, Ml D #7267 BIZHIE CTHAET 52
EDERRE T,

3. 1. 2 HEFAEIZKHEE
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HEK293 MfaiZ A HIE | A OHZ 7 Hiikic kb5
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AP IR D ZEDIREINTZ, ZIUE, W DM 5D
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Figure 2. Co-localization of OAT-PG and 15-PGDH in cell fractionation. a, 2X HA-tagged OAT-PG and 3X FLAG-tagged

15-PGDH were expressed in HEK293 cells. b, membrane fraction and soluble fraction were prepared from mouse kidney

cortex.

-85 -



d Input IP:HA IP:FLAG _b_
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Figure 3. Co-localization of OAT-PG and 15-PGDH in coimmunoprecipitation. a, 2X HA-tagged OAT-PG and 3X FLAG

-tagged 15-PGDH were expressed in HEK293 cells. b, immunoprecipitation using anti-15-PGDH was performed on proteins

prepared from mouse kidney cortex.

Table 1. Biochemical parameters at basal condition

WT Oat-pg”
Plasma

Na“ (mEq/L) 146.5+ 1.5 144 + 1.1

K" (mEg/L) 6.95+0.82 6.97 + 0.27
CI" (mEqg/L) 113.3 + 1.63 112 +15
Creatinine (mg/dL) 0.28 £ 0.03 0.28 +0.05
GFR (puL/min) 326.9+36.4 388.5+32.7
PRA (ng/mL/hr) 10.8 +1.2 8.2+16
Angiotensin Il (pg/mL) 483 +79 460 +129

3. 2 OAT-PG /YITF7ILIVADREAE
3.2 1 BHiBESLVMEERE~DEZE

OAT-PG &{x 1D /77 ME, PCR, W:x&/?‘uy
N OV fﬁ%ﬂh%ﬂ%ww_o OAT-PG I, % 338
DBFEBIAR S, RIS EHLT 43 fﬁ‘A“CEJZ
KL~z %ﬁé%@f‘ RE 07T MERIE, tHFE-

BN B B O E I EgRIx
BRI O TIHALHR R ITRE L, B

WHER Bgr o~ e A Y|
R IX, RSN oT,

F72. OAT-PG /y&??%vﬁxki%éﬁ”v?Xfm%
BIREZ IR LT-L A B AT T, IR
W, Na", K", CI', 71/77“:/11_ Ak :,’cfocf))of:
(Table 1),

3. 2. 2 BAMIRMED PGE, MYIAH~D OAT-PG
nNEHEE5

OAT-PG (%, B UL IRANE OMIER IR R L CHET
DI, Z DTN RAE D PGE, BUDIAIA~D %52
INZTHIZDIZ, OAT-PG /o7 T U~ AL AR

II~7ru
PSIpRAY ik

DREITNLIRANE D PGE, BUIA A REA LR LTz,

OAT-PG KO ~7 A BB D% L7 BB R A
A T, PHIER PGE, @H&D@Jf%rﬁmbf:&
AT RES I TR ATIE, AR AT
BVIAHBEREDAR T 23 o407 (Figure 4a) , kfHREL T
BIE LT [MCY 3T 7R B IREED A F I IRE M D 2%
137273- 7= (Figure 4b), ["H]PGE, BV A DR RS # %
R L7245 % Figure 4c¢ (R A%, B4R ~F o aR
E I T TR ZADNETERDIAFSEIME FL TV,
B AR~y 20D R B B B PR AR SRV D PGE, DY
IAF DR FEFRIVFEAT D5 R4 Figure 4d (2737773, ffn
HOEIARTHY, Km E2Y 91.648.0 nM EH HIH
77 ZHUE, =7 Z OAT-PG @ [PH]PGE, HiViA 70 Km i
118.33.0 nM L30TV Ml Y720 | OAT-PG 3B B L2 H 0
T PGE, ODHIARZA) FHIRNT L AR —2—ThHZ
EMEFEE N,
3. 2. 3 TREFRKSHIZEITS OAT-PG DF S

OAT-PG I, PGE, DfUil## CTdh% 15-PGDH &4)1
AT B LT T TITRLEZD, FHISE>TRIRD B
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Figure 4. PGE, transport by renal cortex tubular suspensions prepared from wild type and OAT-PG”" mice. a, ['H]PGE,

uptake by tubular suspensions from wild type, OAT-PG" and OAT-PG”" mice. b, ['*C]PAH uptake by tubular suspensions

from wild type and OAT-PG” mice. ¢, Time-dependent uptake of [’H]PGE, by tubular suspensions. d, concentration

dependence of [’H]PGE, uptake by tubular suspension from wild type mice.

FfES PGE, DZVT Z0 AN BT 5B 2 65,
THUTE ST, AL RANE MR ISR PGE, 2 H
VIAACTHREIL T TH ERR] (B ~ft 32281
2%, 2O ERACH &2 FEBRAICRL, Z4~D
OAT-PG D% 5 & BN T 572012, NI AV 2V
WL RABE SR DO EE R A T o 7o, FIEICHE,
7 AT b BT RS MR DO R EF R ATV,
MIEEIEMNC PGE, Z¥RINL . TH EIEOFEENR FIZ8ND
PGE, Rtz HlE L7,

Figure 5a |2/ 31012, A~ AT AL RS HE
DINEERE Tl NI AT 2L D AL ERF =)
—IZ PGE, ZWMU7ZBRICIX, TH EREMITF = R —(Z
PGE, DH SRR INLTZ3, AR /2o T
TR~ AT, PGE, Rt D53 W3 BRI A 7R L

770 F£7=. T EEAIF =2 R —IZ PGE, ZEAINLTZERITIL,

IS A =2 /X —1Z PGE, NI HBL 220> 72
(Figure 5b), ZAUZEY, 7 RME AL, PGE, D—
FiaED T R ARG 2D Z LM ERES T,

3. 2. 4 BREBLVRFD PGE, BLURBME
M OAT-PG OEF5
BT 72V IRFE T, OAT-PG /> 7T U R<T A

I FE AR~ AL LT, B RE PGE, L~L (R

&, BLORF PGE, &, IR REEITIE, Zidan

-7 (Figures 6, 7) . ZAUZXIL T, 7o EINAME T2

LZAH BAERTE E O PGE, D _E5H- R &Eo L&
BROYRH PGE, ®D L5, JRAOEH D LA 2BIEZ

SHVIZH, OAT-PG /v 7T IR~ AT, BRI L

THBRE T PGE, NEBLICHEFEL . PGE, i3t L

~VETCH LTz (Figures 6, 7). $72. /R PGE, =111

ARNZ L CEBIZ AL, PGE, RT3 AL~ L&

T LT (Figures 6, 7)., ZO#EH1L. OAT-PG 73, &z

'GJRFTD PGE, 7V T T2 A H T AR —H—ThHHT

&, LT OAT-PG IFENL R AN DML EMIN S PGE, &
EUiA 7, PGE, I JRAE LRGN TS U
WIHNEAANSIR I HRI SN A Z L2 4R R T DB D TH
2o
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Figure 5. “Trans-epithelial metabolism”
of PGE, by trans-well monolayer culture
of mouse proximal tubule cells. a, PGE,
was added to lower chamber (basolateral
side), whereas PGE, metabolites was
measured in the media of upper chamber
(apical side). b, PGE, was added to upper
chamber (apical side), whereas PGE,
metabolites was measured in the media of

lower chamber (basolateral side).

Figure 6. Measurement of PGE, (a) and
its metabolite (b) in renal cortex.
Furosemide (40 mg/kg body weight) was
administered (IP) and compared with

non-treated control.

Figure 7. Measurement of PGE, (a) and
its metabolite (b) in urine. Furosemide (40
mg/kg body weight) was administered
(IP) and compared with non-treated

control.



3.2.5 L=V—TFUXATUOIU—FILRRTAV R
~D OAT-PG D& 5

B REIZ I NT, PGEy 1 E L = 3 WA A 9-%, FF
WIRFIZIX, OAT-PG /77 7 b= A[XBF AR~ AL b
L C, ML = AR R T XA T v T EICE
(k%720 o7~ (Table 2)

22T, 7 EINAMRFICRIEL /2L A, OAT-PG /v
IT IR ATIE, AT AL I T, mifL =
EHE R O X ATy TEEBIC B U,
3. 2. 6 OAT-PG OIMFEAH~DHFE

WH BB T Tl OAT-PG /7 77k~ AL B
=7 ZDMNZ, Tail Cuff 1 CHIE LI EIZER AR
Mol=l=h | E A (8% NaCl) | KM £ (0.03% NaCl) T
Al B L, il 2 (0.3% NaCl) Ll L7=,

A AMATNS 100~110 mmHg FREEICHERFS Tz

WA EA ML 23 IRHE 0 B DR ) BICYIV X - REC
&, BHERICID 7y 7T IR ATIL85~95 mmHg £ T
KR L7z, UL, KEY 7 NVALEIC XD Bl 4 % &
HZET, AWK LT (Figure 8) .

Tail Cuff {ERIERFO AN RN M EE DR A 15
FTCWDAHEMEBEL, TV AN —EIZE- T, BH R,
R, R EFE RO MERELEmLT=23, /7T
TR~ ALB AR T 2O M, B EARERIIRESN
2oz,

4. % B

ARFFETIX, LR EBE SR BRFFENICRE T 571
ARG Z NG AR — R — LU THRWE LT OAT-PG
M, TaRE T TV AR TS 15-PGDH &5y 14
T HZEIVRENTZ, ZHUZEY, OAT-PG/15-PGDH #

Table 2. Plasma renin activity (PRA) and angiotensin I concentration after furosemide administration

WT Oat-pg™”’-
PRA (ng/mL/hr) 24.3 + 4.2% 36.6 6.8t
Angiotensin Il (pg/mL) 850 + 275+ 1700 + 152°F

"p<0.05 vs. WT mice with same treatment, *p<0.05 vs. same genotype at basal condition.
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Figure 8. Blood pressure of wild type (WT) and OAT-PG knockout (KO) mice fed with low-salt (LS) or high-salt (HS) diet.

Pulse rate, systolic blood pressure (SBP), mean blood pressure (MBP) and diastolic blood pressure (DBP) are shown.
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ERPBIFAE T DAL IR A E LR HEVIA iz
PGE, 7303 RARHS D EIBES LD, TR A
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WA BRI DHE S D2 28D, 37TlZ OAT-PG

O FEM 72 B E R D IRATIIAT 7223, £ DOERIZ
OAT-PG (% 15-keto PGE, X° 13,14-dihydro-PGE, .
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KO T o XA T MEIZZEAGIT RN Z 806 a0k
RETIL, BEE D PGE, 1L, OAT-PG (AT L 72< EL HEEK
FHIZE THAITBRESN TV A LEESND, AIF5ET
1%, 7 BIRARIZE ST, OAT-PG /7T U~ Al
BRI AT, BRELRF PGE, &3 EA-L,
EREERP ORI EDNRT 222 R LT, 20D
Yo7~ 0T5 L TD PGE, DFEAN LR DR T T
X, BREE RFTTO PGE, 7V 7 7 AlZE- T OAT-PG 73
WIADKRA-L72%, L)L@’fk%b% OAT-PG %, FrIZ
FE T PGE, 2 EH-T2IRREICBWT, BREIZBITS
PGE, Rtz 7 I A& L=y — T oL T o
— T NRAT Y ROGIENC R AZ LRSI,

5. §E0DFEE
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Summary

In renal cortex, prostaglandin E, (PGE,) is released from macula densa of distal convoluted tubules and
regulates constriction and dilation of afferent and efferent arterioles as well as renin release from juxtaglomerular
apparatus. After transmitting signals, PGE, needs to be removed to terminate the signals, which is essential to
ensure the rapid regulation by means of PGE, signaling. The PGE, transporter in proximal tubules is supposed to
be responsible for the PGE, clearance in renal cortex because PGE, metabolizing enzyme 15-PGDH is present in
the proximal tubule cells. We identified a kidney-specific prostaglandin transporter OAT-PG (prostaglandin
-specific organic anion transporter) which is expressed in the proximal tubules and transports PGE,. In this study,
we analyzed the phenotypes of OAT-PG knockout mice.

In this study, by means of cell fractionation and coimmunoprecipitation assays, we revealed that OAT-PG is
physically coupled with 15-PGDH. This is beneficial to ensure efficient clearance of PGE, by coupling transport
and metabolism. OAT-PG homo knockout (KO) mice exhibited reduced PGE, uptake by tubular suspension
prepared from the renal cortex. We, thus, concluded that OAT-PG is the major PGE, transporter of renal proximal
tubules. Furthermore, OAT-PG KO mice showed the reduced trans-epithelial metabolism of PGE,. When PGE,
was applied to the basolateral side of trans-well culture of the proximal tubule epithelial cells, less PGE,
metabolites excreted form the apical side in the OAT-PG KO mice, indicating the importance of OAT-PG in the
trans-epithelial metabolism of PGE,. In the renal cortex of OAT-PG KO mice, PGE, accumulated more on
furosemide treatment compared with wild type mice. PGE, metabolites were less in the renal cortex and urine of
OAT-PG KO mice, consistent with the roles of OAT-PG in the PGE,clearance. The plasma rennin activity and
angiotensin II levels were elevated in OAT-PG KO mice compared with wild type mice.

Blood pressure of OAT-PG KO mice was measured by Tail Cuff method and telemetry. However,
significant changes in blood pressure responding to high-salt or low-salt diets have not been concluded at the
moment. In contrast, we have obtained interesting results indicating the resistance of OAT-PG KO mice to ACE

inhibitors, which should be examined in future studies.
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