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BEBEREA SN WD T A4 770V (PG RIRE FRERRIT, 9T PGF2a #FEATH
. FP ZEEENLEIRETERERFEAKTF B2 6N TS 1A, BiIRICHR VT
PGD2 2, PGE2 3|2 X HMRIE FMS%, FP UANO T a A ¥ ) A4 RZEREFRICEDRIETRDS
RIS TWD, ¥HFFECIEFEIC PGE2 ICHEH L, 2O BREROIRIE~DOREG 2R+ 252 &
T, Bl RRE THRERBOREBEL R MAE/LI ZEHENE LT,

[kf% & Jik]

FP 72\ L EP1-3 &% AR O H—&x 174 E KE(FPKO, EP1KO, EP2KO, EP3KO)~ 7 A,

BLOARNY I 7T 00 RIZhbiE5%D C5TBLI6WT) v U7 A& k5L Lz, OPGE2
methyl ester (ME) sifiBi D WT ~ 7 ZAREIZKT 25 28 @QEP1KO, EP2KO, EP3KO ~ 7 A
D HF K OEEIRE, @FPKO, EP1KO, EP2KO £ X U EP3KO ~ 7 X (Zxf4 5 PGE2 ME A
IR DOIRIE TR R, OFFEY) EP Z/IKY 7 & A 7% 3 ONO-DI-004 (EP1 agonist),
ONO-AE1-259-01 (EP2 agonist), ONO-AE-248 (EP3 agonist), ONO-AE1-329 (EP4 agonist)
DO~ AREICHT 52 ®ONO-AE1-259-01 (EP2 agonist), ONO-AE1-329 (EP4 agonist)
DHIRER AR KT H=R(C ) ~DFEEZRFH LIz, O—@OICEALTUIERN 7 VAT a—H%—
WL > CTHRERNIE 2 BEEEICHET d~A 7 n=— RAWE4IC K> THIE L., IREZ{LE(A
I0OP) = AL iE HRHRJE — < RRARARE . RIEZ L3 = ATOP, /%t FRARER I X 100(%) & L THFAfi L 7=,



®IZ B8 L Tl two-level constant pressure perfusion method ° |2 & - THIE L 7=, 2T OIRIE, IRE
AR, BARMHET — X I3FEY (mean) EAEYEFRZE (SEM) THEFL L7z, SMatFEIZBW
TERER SR EAEEDY & LT,

[#5R]

@ 0.1% PGE2 ME A&RIC X 2IREZ LRI, 1 /% T 22.9+ 4.5 (P=0.0051) & IRIE FH-%
L. 2 Rl #% ©-25.5 + 3.0 (P=0.0051). 3 B[ # C©-26.3 + 2.0 (P=0.0051). 6 FF[ 1% C-18.3
+1.5 % (P=0.0050) & A ERIBETEAZ R LT, SR 3 FF# IR K OIRE TR0 R
bz, (Figure 1)

30
20

10

% IOP change
o

30t *

time after administration (hr)

Fig. 1. Time course of 0.1% PGE2 ME-induced IOP reduction in WT mice
IOP was measured 1, 2, 3, and 6 hours after administration by a microneedle method.
Data are expressed as mean + SEM (n=10 for time point).

*: P<0.01 for treated vs. contralateral carrier treated eye (Wilcoxon signed-rank test).

0.1% PGE2 ME 2 RKOIRE FRESHFZ R LT AIR 3 FEEZ I W T O E D PGE2
ME 23R L 72 IR EZE L FRIZ, 0.01%T-15.7 + 2.4 (P=0.0117), 0.001% T -6.1 + 3.4
(P=0.1614) . 0.0001%T-0.4 +2.3 % (P>0.90)T&% Y. 0.1%F L} 0.01%?D PGE2 ME T
AERIBETHEIAONTE, FREMOIREZIFEOE TIX 0.1% & moORERL LW
0.01% & L 0 W & OICHE 2N A D IL(P<0.05), # R AFHITARIE T [ 2 k3
N 57, (Figure 2)
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Fig. 2. Dose dependent tendency of IOP reduction by PGE2 ME in WT mice. PGE2 ME
of each dose was instilled at 18:00 and IOP was measured 3 hours later. Data are
expressed as mean + SEM (n=8 for each dose).

* : P<0.02 for treated vs. contralateral carrier treated eye (Wilcoxon signed rank test).

1, P<0.05 between the two doses (Steel test)

EP1KO.EP2KO.EP3KO 5 L ONWT ~ 7 Z D EHJRE 1L H HF(9:0012 BN TENFh 14.4
+0.2mmHg, 14.7+0.2 mmHg, 14.5+0.2mmHg L 14.3+0.3mmHg. % [4](21:00)
IZBWTENEI 19.3£0.4, 19.60.2 mmHg, 19.5+0.4mmHg 3 X " 19.30.3 mmHg
Thol, FBLEFHO T ACEBWTEMIBREIZAFIEELY bErozn, B - &
il bIC~ T ABIBE TR TOREDZITR -7 (Table 1),

IOP (mmHg)
EP1KO EP2KO EP3KO WT
Daytime 14.4%+0.2 (21) 14.7%+0.2 (23) 145+0.2 (25) 14.3%+0.3(22)
Nighttime  19.3%+0.4 (23) 19.6+0.2 (22) 195+0.4 (21) 19.3%0.3 (24)

Table 1. Baseline IOP in EP1KO, EP2KO, EP3KO and WT mice.
Data are expressed as mean=SEM. Parenthetic numbers indicate numbers of animals.

There was no significant difference in IOP among genotypes during the day and at night



(P>0.05, Kruskal Wallis test).

@ FPKO, EP1KO, EP2KO, EP3KO 8 LU WT ~ 7 Z® 0.01%PGE2 ME # 5- 3 B;[{]# »
IREZELRITZNEN-16.7 + 3.6% (p=0.0117), -17.6 + 2.5% (p=0.0077), -18.3 = 1.4%
(p=0.0117), -18.0 + 3.6% (p=0.0116)% X U“-le 9+ 2.4% (p=0.0117) CTdh » 7=, IRIEZEA(LRIC
LT, FBEETHO~T A TOREZITRD biLen - 7= (Figure 3)
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Fig. 3. IOP lowering effect of 0.01%PGE2 ME in FPKO, EP1-3KO and WT mice.

IOP was measured at 3 hrs after administration. Data are expressed as mean + SEM
(n=8 for each genotype). In all genotypes 0.01%PGE2 ME showed statistically
significant IOP reduction compared to the carrier (P<0.02, Wilcoxon signed rank test).
There was no significant difference in IOP reduction between the four types of knockout

mice and WT mice. (P=0.52, Kruskal Wallis test).

% IOP change

@ 0.1%D&Z BRI E (EP1 agonist, EP2 agonist, EP3 agonist, EP4 agonist) #%45- 2 iF
Mtz OREZE(LFIZZNEiL, -0.5 = 1.6 (P=0.6121), -21.1 + 4.8 (P=0.0173), -0.1 + 3.6
(P=0.8886) and -17.5 + 2.9 % (P=0.0117) £ 72 ¥ | EP2 agonist ¥ X " EP4 agonist TH &
7RRIE TR RN A 57223, EP1 agonist 35 XY EP3 agonist TIXR Hv7e o7z,

(Figure 4)
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Fig. 4. IOP lowering effect of 0.1% ONO-DI-004 (EP1 agonist), ONO-AE1-259-01 (EP2
agonist), ONO-AE-248 (EP3 agonist) and ONO-AE1-329 (EP4 agonist).

Each drug was applied at 18:00 and IOP was measured at 2 hrs after the
administration. Data are expressed as mean+SEM (n=8 for each agonist) *, P<0.02 for

treated vs. contralateral carrier treated eye (Wilcoxon signed rank test).

0.1% EP2 agonist JSIRIZ X D IRIEE LR ITZNEH., 1 FH% T-2.1+ 1.8 (p=0.2626),
2 W51 T-21.1 £ 4.8 (p=0.0173), 3 F§[f#% T-16.4 + 2.6 (p=0.0077). 6 Ff[f#% T-6.4 +
4.6 % (p=0.1282) CGEAIE G-IR xt Wi #E 518, Wilcoxon signed rank test) Tdh -7,

0.1% EP4 agonist RRIC X2 RIEELRITZENZE, 1 K% T-17.2 £ 1.8
(p=0.0117). 2 Wf#% T-17.5 + 2.9 (p=0.0117). 3 EFfi#% T-15.9 + 1.8 (p=0.0117). 6
FERE# CT-6.0 £ 1.7 % (p=0.0173) TdH - 7=, EP2 agonist 5 L O EP4 agonist & 12,

SR 2 BRI ISR R DOIRIE TR %2~ L7z, (Figure 5)
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Fig. 5. Time course of 0.1% ONO-AE1-259-01 (EP2 agonist) and ONO-AE1-329
(EP4 agonist) agonist-induced IOP reduction in WT mice.
Data are expressed as mean + SEM (n=8). *, P<0.02 for treated vs. contralateral

carrier treated eye (Wilcoxon signed rank test).

0.1%? EP2 agonist 35 £ U EP4 agonist 23 K OIRJE TR 2~ L7z GHR 2 R 128
WL ORE D& agonist R IRIEZ/LFEAWE L7-, EP2 agonist 237~ L7 IREZ 1L
HFIL, 0.01%T-8.2 + 4.4 (P=0.1235), 0.001% T -5.1 + 3.4 (P=0.2626), 0.0001%C-3.3 £
3.2 % (P=0.4838) T v . EP4 agonist 2/~ L7 REZ/LR L, 0.01% T-6.7 + 1.6
(P=0.0173), 0.001%C -3.1 + 1.2 (P=0.0357), 0.0001%C-2.1 + 0.8 % (P=0.0117)T& »
77o BREROIRIEZ(E O ik Tld EP2 agonist, EP4 agonist & $ 12 0.1%I2 X D HRE
ZALRPMB ORI XD IREELR LV FEICKE o7 (Figure 6),
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Fig.6. Dose-dependent IOP reduction by ONO-AE1-259-01 (EP2 agonist) and
ONO-AE1-329 (EP4 agonist) in WT mice.

Data are expressed as mean + SEM (n=8 for each dose). IOP was measured at 2 hrs
after administration. *: P<0.05 for contralateral vehicle carrier eye (Wilcoxon signed

rank test) #: P<0.05 against 0.01% or lower concentrations of each agonist (Steel test).

FPKO.EP1KO,EP2KO ¥ X ' EP3KO ~ 7 22 0.1%® EP2 agonist 3 J (! EP4 agonist
ZEIRL, WT =7 2125t L Tl R OIRE TR Z 7R L7 iR 2 &I W CTIRE %
HE L WT ~ 7 A4 5 #5558 & il L 72, EP2 agonist 7% FPKO, EP1KO, EP2KO,
EP3KO, WT ~ 7 A |Z/R LIZIREZELRIZZNE I, -17.4+ 4.8 (P=0.0180), -17.9+1.7
(P=0.0117), 0.1 + 3.8 (P=0.8658), -17.0 + 4.3 (P=0.0173). -21.1 + 4.8 % (P=0.0117) T
HY ., EP2KO ~ 7 AN TIXAHERIRIE FHE%Z R L7z, EP2 agonist 728 EP2KO LL4k D
BT RE~ T AR I OWT v 07 22 KIE L2 RIEE LRI, AR EITR L)
- 7= (Figure 7), EP4 agonist 78 FPKO, EP1KO., EP2KO. EP3KO, WT ~ 7 A2~ L
FIREZ LRI ZENZE ., -15.83 £ 4.3 (P=0.0077). -14.6 + 2.1 (P=0.0117), -16.8 + 2.7
(P=0.0180). -10.2 + 3.4 (P=0.0180). -17.5+2.9% (P=0.0357)T& v . EP4 agonist 73 1&
A RO D~ AR RIE L RIEE RIS, BEAEZITR LN - 72(P>0.9,
Kruskal Wallis test)(Figure 7).
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Fig.7. IOP reduction by 0.1% ONO-AE1-259-01 (EP2 agonist) and ONO-AE1-329 (EP4
agonist) in FPKO, EP1-3KO and WT mice.
IOP was measured at 2 hrs after administration. Data are expressed as mean + SEM

(n=8 for each genotype). *: P<0.05 for contralateral carrier treated eye (Wilcoxon

signed rank test).

® WT v Z({ZkIT 25 0.0056%latanoprost xR 2 Keft O IREMLAAMEREKIEHI= (C fH) 1%
0.0086 = 0.0002pL/min/mmHg . & @t AR 2 B[ % © C fE 1L 0.0056 = 0.0005
pL/min/mmHg T& ¥ | latanoprost &% 5-IR T A EICHEKMHEOH RN AL LT
(P=0.0011) (Figure 8A), 0.1% EP2 agonist, 0.1% EP4 agonist 72\ L, % ORI % SR
L7z 2 BRI o C fEIXZ 24 0.0066=+0.0003, 0.0070+=0.0010, 0.0065=*0.0003
pL/min/mmHg T& V. M agonist & HIZIEEED C M EAEEN 2 ->T- (P=0.539,
Kruskal Wallis test) (Figure8B),
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Fig.8. Effects of EP2 agonist, EP4 agonist and latanoprost on Outflow Facility.

C value indicates trabecular outflow facility.

A. C value by 0.005% latanoprost and its vehicle solution.

B. C value by 0.1% EP2 agonist, 0.1%EP4 agonist and its carrier solution. Data are
expressed as mean + SEM (n=8 for each solution). *, P<0.01 by Mann Whitney U-test.
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WHFSETIE 0.1%PGE2 ME R 1 Brf#Z I W T —HIRERN LR L. Z0RIC TR L
(Figure 1), RARIZIH VT PGE2 fR% . AiFENRIEZ > fc—i O IRE EF#%IZIRE
THMAERTZENRESNTEY 6 UERICBITARE LA LHTENOKIEERIC LS &
Zz b=, PGE2 X FP, EP1, EP2, EP3, EP4, DP O & &K% L CTHEAFLEER =
100, 20, 12, 1, 2 and 2.4 nM L iESWVEFMEZ RS> Z b IRIE FRRICEE S5 2 Z /K
YT HATILZOFREROHRTITRFE SN o T,

%\ T EP1KO, EP2KO, EP3KO ~ 7 2 DRJERE 24T - 72, EP4KO ~ 7 2 |ZB L T
%, BIRE BRAEIC X DT AR BOEME D Bt 21T o 7c, BB LKW TH
v 77 MEKO)w T ZDMREIZ WT ~ 7 2 L7083 EL (Table 1), EP1-3 Z /KT~ 7 &
EFIROREEFEICES LTy, B—25 A0 KO T oz SR RE M
REL. IRJETEEMENHERF STz &5 272,

BIZKO v 7 2AZHWT, PGE2 ORE FRIFRICEEGT /R L mat Lz, Ll
0.01%PGE2 ME #:5- 3 FERi % OIREZALERICEA L Tk, & KO ~ v ARIZH & e 21T
A 53 (Figure 3), PGE2 OIRIE TR RICE 53 2 BBV 7 ¥ A4 7 O EITH K A2 0
>77,

it > T EP1-4 O RIK agonist mIRHE OIRIEZ L2 Metd 5 2 & CURIE FRRICBES T %



PSR T7 24 7O ER ATz, R, EP2 agonist 33 X OV EP4 agonist (2 X » THRE
TREMSALNIZZE T, EP2 BXW EP4 S FKEZN LRIE FREEANIIO ORI
(Figure 4), IRN T EP ZAEOSMMIT~ T 2 L B MZBWTHEHELTWS Z ERRESHT
BY 7, BAEKOTHSCEAICE G T 2 AL CTh UL OFERMG ., SRR, o b AE
BERAEEARE ERICRWTT EP2 XA RN R B L <RI L, THICRWT EP4 ZEKDOIEH
NEB, EP1 BX W EP3 B KORBEUILE A D RN LRI T WD, IRETRE~D
BN R ONRP->T EP3ZRERITIFICEETL3EERGH AN IEBNGI THY B R A
v T Y —ThD cAMP O % ¥ L, EP1ITEIC Ca2+DEN% k5 823, IRIE FRE~D
BH R AT EP2 28RS EP4 AT Gs LE L TEA L FAY BV VY —Th
% cAMP O¥EINZ KT Z ERHHAIL TV D 9, E ZIAE R BRIV T EP210 3 IO
EP4 1% ﬁﬁiﬁl I LD cAMP FEEAIER DN EMl i 2 k3 2 E BRI N TE Y | BRIEFE
T A AR S 2 K D FEKIR IR A, IRE T D — 2L LTEZ LT,

K12, EP2 agonist & " EP4 agonist D RE FEMT 2 METT 2 212, RIR%E OB KR
HRCE)ZBE LZ, $Btar bo—n b LT, ~ 7 RZBIT S FPZAFEREZN LZIRE
TrL COBANHE ZN TV 5 12 0.005% latanoprost /AR% O CEAHIE Lz, S5
Tt latanoprost TiL CEDOEI KA H 541, EP2 agonist & Y EP4 agonist T/ Hv72 )
ST, BARMHEICIEERY = I/AH@EQJ:W‘X7 Ko BGREE A H 0 . 7 R o B R
JEARAFIENER W 182 v, C fHE WY 2 VABBORBEKKHEEZRT EBZZL6ND 5,
it > T EP2 agonist & " EP4 agonist OIRE FEMTFIL, ~ U RZBWTIIBEED PG %
IRE T3 Cdh 5 latanoprost & H72 1 | FITR T R o BRI HTE L O BB 220 LITE
KRPEAI® TH D Z ENRHELE I Tz,

[ 5m
AWFEIZBNTER L, PGE2 DIRIEICHT 2B L~ AT 560 & LTID TR
L7, ®IZ EP ZRWICE R EZ WD 2 & T, EP2 /KL EP4 225K PGE2
OIRETFREERICEG T Z 2L Lz, EP2 ZRIKE EP4 X KEZ I LIZIRE F %
X, vV RIZBWTIE FP B/ EE2 N LEEIRIE TR EITR AR Z 2R L, &7 B BRI
I OB HEEE 22D LI KEAMGIREFIC LD 2 L 2R L,
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