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22 ~e}a23 (prostaglandin)2 A Aol n
goz Tt AUBAEAZA ooFt 23
Z Yepig. AE e eix]A6 A FEl=
arachidonic acid® A FA =2 A}83}le] arachi-
donic acid cascade FAE AA FAAH AE
o 2AHAAEA 3 A, 4w H, AT
= 4% Fo FoJFo}. Arachidonic acid cas-
cade®] 7] #AAE Fujsl= &EAQ prostag-
landin endoperoxide H synthase (PGHS)¥= cyc-
looxygenase 2} peroxidase Al-S A arachid-
onic acidE PGH:E #3stt} (Fig. 1). PGHS=
PGHS-13# PGHS-2#}= % 79| isozyme2 &
EAFH, F isozymed FERHOR w3l
FARE B A4S 7S, aspiring E¥3
vl AH R o] 24 2GR (NSAID)o| 28l &4 o
A€o}y, PGHS-13} PGHS-2%+ 77| o2 #
2ol 2}l 4] encodeX T} YulA ez PGHS-
12 Lol Yy oz zAFHE FAHEL
(constitutive enzyme)o|t}., PGHS-2= 2 o
9} 9gJA|% growth factor, tumor promoter,
cytokine 5ol ¥hgdle] UAFH LR WHH =
f % & 4 (inducible enzyme)eol}, PGHS-13

22

PGHS-2% 77] S¥q m2aebaddd A
A AA A ALt Ao B

1. PGHS-13} PGHS-22| ¥

PGHS-1¢] FA74 (constitutive) &2 gg

= 2}Al2 o] & A7} acute signaling system
o] d¥ete AL oAk PGHS-29] Wy
49 X (induction)E #3A] A]A 7] (lag
phase) & E.33}7] ol Fol PGHS-29 23] A
4% prostanoid= Fe] 83 A2 Hezl
o} wjek® A EoAle] PGHS-13F PGHS-2¢)
2]3t prostanoid A4S 7Z+7] & phospholi-
pase®] Aol o&3= AZAAE T3 A
Aot (Murakami et al., 1993; Murakami et al.,
1994; Reddy and Herschman, 1994)., PGHS-2
o] AAELS Hollx= #A83l=d oA PGHS-
27F goll Aoz FYHQ signale B
= Z& BeodFoh (Morita et al., 1995). 3}A|gk
PGHS-12 o} Z-& 7]5e glvh. weps =
e 5 AYAARE AZHE, FH
L2 Bese glu2 & & o AAHes
Ze T2 el e she] AlEWe AlsAd
A AN T A oA H&E HPdirh
PGHS-13} PGHS-2 =9 3lv}2] HFA=7) v
A5t Zdele] F (transgenic mice)i A
2 o8& {93 (phenotype) S HodFvl(Lang
enbach et al., 1995; Morham ef al., 1995). ©°]
o} 22 A3} F oisozymee] 77 & A=A
7€ 7HA 2 ok A sl of g
ATE EUE Z2reladde AHAZE F
g3ty oh52 7ol 898k 4= gl (Fig. 2).

1) Prostancid¥ PGHS-13 PGHS-2(PGHS-
I Bee A7 Haihe) 448 B &
ZAoA o] HE We= vhe} HO
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Fig. 1. Prostanoid biosynthetic pathway. PGHS catalyzes the first two steps in arachidonic acid cascade
in the pathway leading to the prostanoid products (prostacyclins, prostaglandins, and throm-
boxanes), This enzyme has (1) a cyclooxygenase activity which catalyzes the formation of PGG:
from arachidonic acid and (2) a peroxidase activity which reduces the hydroperoxide group of

PGG: to form PGH.,.
downstream prostanoid synthases.

¢} Nat Ak 2, $1AHEW], A¥7]A
(hemostasis)# 22 9% “House-keep-
ing” 71%5& FAsE AMERHY 47
(cell surface receptor)ell 2r&-%kc},

2) Prostanoidi= W&# el Al PGHS-2¢] =}
48 %3 AAE MEEAT E34]
o] 28314 o}

PGH, is converted to a physiologically active prostanoid by the specific

2. PGHS-1 #|#|

PGHS-17hg W¥3l:= AEe oot 228
Aol FEER uh2sled prostancidE A s}
3, AFA A= prostanoidE A EZF ws) A
(intercellular mediator) &4 A|E wlo)r} zha
s gch Abgrel Waws Erle) Ane
AFs] M) X (renal collecting epithelia)® PGHS-1
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Fig. 2. Model of prostaglandin biosynthetic pathways involving PGHS-1 and PGHS-2.

1/PGHS-2 SYSTEM, prostaglandins (PGs)

In ER PGHS-
are synthesized in response to extracellular stimuli.

After synthesis PG exits the cell presumably via a carrier protein (C). Extracellular PG binds to
its cognate cell surface receptor (R) and act as a local hormone to generate intracellular second
messengers. This signaling pathway is mediated by the G protein (G) coupled receptor and the
associated effector enzyme (E). NUCLEAR PGHS-2 SYSTEM is detailed in the text.

W sl M2 oo, AAATFAR
W el Al (endogenous) arachidonateB -] A}

F 2 (]: thrombin, bradykinin)e]v} &}
¢l Al (exogenous) arachidonate2} 7 &4 gto)
v Mol AFF A E (collection tubule epith-
elia)E wjeFA] 8 prostanoid AAE=E 7}z
TxA:8 PGE:7} A= (Marcus et al.,

=

[
Hy

Ny

]_’L——.
3
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1980).

TN ZAgol& /=4 phospholipase A,
(85 kD cytosolic (¢) PLAz and a nonpancrea-
tic, Type II, secretory (s) PLA2)7} prostanoid
Aol FAR-E Aol B 1 H ]} (Dennis
et al., 1994), Fig. 2= PGHS-1 A AA 2 4
7% cPLAz-mediated arachidonate ®H]Z »



&} cPLA: 4% TxA, A4 (Riend-
eau ef al., 1994) AMxF W3} AM X (endothelial
cel)®] PGl A 3}+A (Bartoli ef al., 1994)¢)
HPste] gk ol o] cPLA: ol
8] fejol Hbgste] E53}A AEA 9 €t
M A (cytoplasmic surface)sl| 233}
(Glover ef al., 1995; Schievella ef al., 1995).
oA cPLAE: 2XA 9 #2973 (lu-
menal surface)ol] 918t PGHS-13} $)A}7)3s}
34 (topological) 22 ##AFojglt}, sPLA,:=
dFAHE A PGHS-1 AMAE 28 arachido-
nate F¥]¢} #H = o)glv} (Herschman, 1994).
ol 7% sPLAx: ¥¥|=e] M Zato] 2% o
214 2 €] arachidonate® ®2]A]#A arachido-
nate7} w84k (simple diffusion)el] 2]s8] A x
HE, oleja £ZA2 Bz 4 QA g,
XA S} A&t e EojFeigl:
PGHS~1& A FA ¥v|% arachidonate® PGH,
2 A #A3} (Otto and Smith, 1994; Regier ef
al., 1993; Rollins and Smith, 1980).

PGHy&= 4% A 7o Ql¥ PGHS-19) 2
22 AT 2FTAE AX (ARFA 52
Hgoh) 2z Ao M EA™e] 928 TxA synth-
aseY} PGE synthase®} -2 F4o) o] AE
FHez AL uE prostancid’t o}t (Ruan
et al., 1993; Tanaka ef al., 1987). MEA YA
% prostanoid (¢ll: TxA: or PGE;): A E uto
2 2u|Ho|oF S} PGH, ot A X% o)
F3Adel Haleh. T Kanai et al.(1995)
prostanoid #8]o] FTedsl= Aoz WA=
prostaglandin transporter?] cloningg ‘Z3¥3)
c}.

o) ofs] PP TxA9 Aud M Eo
o3} ¥A4¥ PGE:x= T2E ATF 15~60%
Well ME wlellA] BART (Marcus ef al.,
1980). Ayt #dA TxAE Hrlshd €3
of WA}, FARSHA M xBA Eo| PGE T
% 7}vsbH vasopressin-induced tubular water
reabsorptione} WA ®lr} wialM TxA,9
PGE.E M Eylel] Hrlelgl g of =iz gein
253 BRE whgol doldeh o9 2w
£ Y3 alYge] 2x)8l= G protein-linked re-
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ceptore] & /) €l} (Coleman ef al., 1994;
Ushikubi et al., 1995). Z-= PGHS-1vhg 2y
B Hanst Axd AEoA JAE prosta-
noid®] A} FAo) A& AFHE oLw
2 A2E WE 4 g & prostancid: #
At 328 213 29 M X2 PGHS-1
AAE T3 FAH NEA §A € prostanoid
t 54 HHAE B ME glez EuEd
WAt ¢4k G protein-linked receptor&
3 283+ (Fig. 2).

3. PGHS-2 #H|A|

TE2H 22 PGHS-1& 2¥sle Hfod=x
(fibroblast) ¢} &M ¥ (monocyte)ol] PGHS-2
9] X (induction): M EW PGH2] A &A o)
1.5~2uj2} 22 Frlwbg dLo7lt (DeWitt
and Meade, 1993; Evette et /., 1993; Ha-
benicht et a/., 1985; Lin ef al., 1989; Raz et
al., 1988). Z o|u] PGHS-1¢] wraigl A EoA
PGHS-2¢] f= ¥ PGH. A& A= el
%7k =24 947t PGHS-13 PGHS-2%& w4
& S Ao asEzg 9es) AfolNE
v M E oA PGHS-27} prostanoid A A
< 33 FRIFD B S goh oSl
7§12 PGHS isozyme2 PGH.o] WAL <3
77] o2 A A9 arachidonate® AME3LT o)
# arachidonate® #2l37] 8 7] o=
phospolipase”} AH&-HE o2 Modzlo} (Red-
dy and Herschman, 1994). PGHS-13} PGHS-
25 AEA L dolN 2F WA a2
PGHS-2%& S 534 Ao AHF i
(Morita et al., 1995), o]&} 72 Aale= N FE
M PGHS-13 PGHS-27} £84o o3te]
7bed g A g AF7ka oA blae
lipase systeme] 34} PGHS-2 (£ PGHS-1)
S dAF AL ohish Q39 He] PLA,
o] Y- PGHS-28 ZAste 2L Azl ¢
] ZAH ST (Anger ef al., 1994; Chepenik et
al., 1994; Doerfler et al., 1994; Hoeck et al.,
1993; Hulkower ef af., 1994; Marshall et a/.,
1994; Roshak et al., 1994), °]71-2 cPLAy7}
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o

txE88s w2y

PGHS-2 AZA AA g A4 UFE &7
3tch, 22} Madin Darby canine kidney A%
o)A} sPLA:7} PGHS-29} dAA=H = i}
ol=} (Schaefers et al., 1995).

TxA synthase: retinoic acid-treated HL60
celll A} A AzARA Ao EAf gt
(Ruan ef al., 1993). PGl synthase: & %2]
Hetat WM 2] AFA 9 ol $12]F o]
olo} (Smith et al., 1983). YA H2] TxA syn-
thase$} FA]7] Areie] WA E2] PGl synth-
ase= PGHS-1 system3} dA=o] gloofut g
o, a8} #e TxA synthase 42 HL60
M Eo) retinocic acidE AMelgoezA F2EH $
qlet. #utel] Ea)d= PGHS-29] frxi= Al
HEe] WM Ee 93 PGL A F7e HH
Atk (Jones e al., 1993). webr 5& 27 3}
o) 4] TxA synthase2} PGI; synthasex PGHS-
28} dA=e] et #uty nucleoplasmic
Edo] &A% 4 itk T dd PGJ F=A
7} peroxisomal proliferator-activated receptor
-7(PPARNE #A A7 Aoz d=izn
(Forman et al., 1995; Tontonoz et al., 1994).
o] 52 AN FHEHE G protein-linked prostanocid
receptor &} THEE
ceptor® Hodzlc},

nuclear prostanoid re-

4, PGHS-11} PGHS-22] targeting

PGHS-13} PGHS-2+ M9t shfao| 31 A
T A2 N Hede) signal peptide®] EA%<
wedg 7k ek, PGHS-19] signal peptide
= 24~26708 ol x:ALS 7}x]w PGHS-29
signal peptide: 177§2] o}v]|xAlS Zh=t}. <
87 »E PGHS: C-awte] PTEL, STEL,
SAEL 59 widg zZerh ole} 22 widE
A A9 lumend] EAS= AEF iz g
$2 71%& $q3t= KDEL widz}t w|Lsich
(Nothwehr and Stevens, 1994; Pelham, 1990).
PGHS-13} PGHS-2% A¥A 2] lumenZol A
WA E 7] W&o P/STEL w2 o] 42| ER
retention signal® 2H&3icty F&F} o]
B3 HT QT C-gxdo] WY FAH o]

26

PGHS7} cos-1 cellol A 18A}7} overexpression
Z738le M Golgiel AFHATE Bd4FH
(Song and Smith, 1996). o] A} C-Lxte]
XXEL wjde] PGHS®S] A XA targeting signal
2 AL AL gAgd. $9, PGHS-2
7} PGHS-13= 2] dute] 55317 target
= 71" R obF d7€ Bt g 7
isozyme®] o}u]|xAl MAEAM Az} A Ao
£ Holx ¥/ 7 d vleldo AHA F
$]*= membrane binding domain (PGHS-1¢] 7
4 residue 70-120, PGHS-2%] 7% residue 62
-112)e] 2 F HAE C-Udel 2H9 49 18
amino acid cassette?ld}, PGHS-2e9t &%}t
™}, PGHS-22] #% targeting domain2 2 o]
T 5-9lo #g d77}t 7=l
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