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ddo] Frlel= A%dS Uehlleon 233 Foe 44l ol B g AT QA2 RE o]
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prostaglandin®] A& A= 715 S A¥sL 3L Y& Aoz FHdrH

(A2l : Acyl-CoA synthetase, cPLA2, COX1, COX2, Prostaglandins, Mouse uterus)
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Acyl-CoA synthetase(ACS)2 ATPEA] 3lol| =9t}
FAAY A(CoA)E ZHAA o}d-CoAE T &
oty & g4 23t A4HH olA-CoAw PIEZEE 0}
o HEA|Fo| A= pAES ] 9t E3E o] RS A
Abeta, AxANAE ESSEAE, QXA Y 2HE
o zE Fof A& A4, A A = A 5o
ARAE 5 FHYsHA o] &H = Faz A} FhA o)
(Butron 5, 1968; Kumar, 1975).

1990 £ 549 327 Ao 2 F4E £ dA7t
A 24 BolQda 7]d Bolyo] UE 55FY FHA
(ACS1~5)7t Bag 3 itk o] fHAEL T2 713
EolAd 93l 271A] FEFo 2 EFHTE ACSI (Suzki
5, 1990), ACS2 (Fujino 5, 1992), ACS5 (Oikawa %5,
1998)= ZH|EAL F e 23], EXA|HE )2
2 o] g35ta oprat M EL AR oF 65%2] AEA]
& vehlz ok ACS1S F2 70, A%, Aol A,
ACS2:E= Mol A, ACS5T 2%olA 7 L&t ACS3
(Fujino 5, 1996) 9} ACS4 (Kang 5, 1997)= AT E
Ao AFAQ] oty =4tz ofo] FALHE | A 7] F
2 o] 83}t ACS3E T2 ¥ oA, ACH= F4, o, 7+,
i F AN 204 2Pt 9o, 53] ~HE
olT AatzAo| M A L3 ok ACS39F ACS49]
ol A MEL oF 68%9 JEAE JERL glow,
ACS1, ACS2, ACS59F= 9F 30%9] 4542 Jehl L ok

EF, ob-CoA TAALE ol B4 thAatel] QlolA

83 9g-e st k. olely| EAbs olo] FALHE}
o xihe ZREAEEHHY FAEZA 59 A S
7171 ololFAR-ol =] AF Ao, M Eute] glx|FAZH
E] phospholipases A2¢] 2]3to] fre]ldct a8 ofel]
Ak dR-ES AREgo] & TRAESAUY 2
Egloz WMol 43wy, AR, B4, ¥
ok, A EAL 5 sk BkSo] o] 2 ETthBonvebtre, 1992
Abrahamsohn®} Zorn, 1993; Bonventre® Koroshetz,
1993). 23u FEj® thiFE9 olgr|E4k2 obd-CoA
Ao 9lsle] olg}l7| = d-CoAR R 11 ThA] Q1A E =R
Aol 2El 23t} o] 7] 5ol o5t AlXu ofo] FAL
wolz9) T2Vt 2T ALE BuHI drthMajerus
3, 1983; Lin &, 1992; Lin 5 1993). ©]¢} Zo] o}g}7| &4k
< Al Aol T Avkatolw obd-CoA FEEA
4ACSH)E ol =4tk diste] g BolAQl HsdS
vERl= ALR B uso] gltkKang 5, 1997). ACS4T
oe] A WPkt B3] HAl, i, 239 steroi-
dogenic celld] £AsHHA HDL-FH2HE JLHEE
CoA thiocesterZ Ao ~El 28t Ao g Busli v}
(Kang 5, 1997). Cho (2001)2 ACS4 A §&e] o
Ho] AAE heterozygous A NM = ELAT A FH
2 Q8 FAE AR Bjolrt Shetekn Baskal §)
o} oE|a i gAY Age] AL AE 6THEE A
T Wiol s R2FFANE Az A 2719 F
7he} B2 G (cysts)o] B A Husta ok
1253 9] AFAFl 9194 PGE2, 6-keto PGFla, PGF2a
o] & A% A ARG 20 ol =& FEE
veho] T2 2t Aitel] #odhi 9le Btk o
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T EE 2 AFeAME TE22E28Y Ao #o3)
= cytosolic phospholipase A2 (cPLA2), cyclooxygenase
1(COX1), cyclooxygenase 2(COX2) 3=} & o] g}l7}
AF A Tl YolA ACSA FHAS] B A R-E
glstaat Ak
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A 12A7 A5 2417 &59 =27
Uﬂ E3 °‘W}€L(¢J°W HAXE)E F
A& %é%ﬂ?iﬁ} DAL YalAe A *MQ} 112 Z}Oﬂ
M E fFEsPoen wnl gl XE‘ZJA 58 &2lsle
Ago &3 AFAFHE YAl 0, 1.5 35, 4.5, 5.5
7.5,9.5,11.5, 135, 155, 17.5¢, £UAF 9.1 104 A5
& AFEEHoE A% 3 AFH3to] ufg AFF L0
B#siglon dal 559% Eib EHOPQ} EjREE AlASHS
o} dalde AAo] ol olAL 05UE AT

RNA H X% RT-PCR

Total RNAE  02g9] &3S 1 ml9 Trizol Reagent
(Gibco BRL)ol| ¥ 11 #2353 F oflehE AH S 5343t
353431 2™ RNase-free water®l] o] AM&A714] - 70
Tol BE3IAT

Total RNAS A}8-5Fd Superscript I RNaseH-reverse
transcriptase(Invitrogene)®} random primer& ©]-§3}]
olgle} 2ol first strand c(DNAS FA3FITE HA total
RNA 5 g Random primer 240 ng< 12 w7} HES g
ZF 70°ColA 1082 A2 oh 4 w09 5x first strand
buffer, 2 4 0.1 M DTT®} 1 @ 10 mM dNTPE H7}& ot
& 25CelA 1023 A stk 108 M) F 1 4200
unit)$] superscript 1S A7kt vhd 42°Coll A 504, 55°C
A 30w T A&5ted B80T RT-PCR 222 A
SR-7A - 20Tl BE3T

ACS4, cPLA2, COX1, COX2, B-actin SH X9 PCR

ACS49] S Q1817 #lstd RT-PCRAME 1 «,
10xPCR buffer 5 xf, 2.5 mM dNTP 4 1l sense primer 1
14(20 pmole), anti-sense primerl x(20 pmole), super Taq
DNA polymerase 0.5 ©0(2.5 unit, Super Bio A}), i &
335 S o] &3l AA 50 ] BHE Aol A PCRES

Ftt. PCRE 94°C 303, 53C 30%, 72°C 40% %A
o] 28cydle Hl%g S5 F 72C 158 BgAR
PCR ZHE9] Eele %EE_ 20 UE 2% agarose gel

of) A Z47l°356}°4 AT
cPLA2, COX1, B—actin-°4 g2 ACS4S} B WA
o)A PCR 247 Zelste] A3 PLA2E 94°C 30
%, 60T 302, 72TC 40% ZZolA 28cycle HH-& 83}
o, COX1& 94C 30%, 60°C 40%, 72°C 18 302 24
ol 4] 28cycle BH-&-2 =33}31 11, B-actin 94°C 30X, 53°C
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o1A o}elr) EAkel] Eo] A2l Acyl-CoA Synthetase 49| &

Ao A 24cyde W5-S FTHIE B
of

E PCRAME 20 M 2% agarose gelol|lA] #7453
de =k
COX29] 23 #2l1sl7] 9sle] RT-PCRAME 1 1, 10x

PCR buffer 2 @, 2.5 mM dNTP 2 pxf, sense primer 0.5 p4
(10pmole), anti-sense primer 0.5 {(10pmole), i-Star Taq
DNA polymerase 0.5 M(Z.S unit, iNtRON Biotechnology
AD, B TFHT 95 uls o188t A 20 we] vk Al
A PCRE TH3FA . PCRS 94T 20%, 55°C 10%, 72T
302 Z7oA 35cycle HH-3S $33) = 72C 5% wgAl
ZTE PCR AHE 9] FR12 Bh3-F 5 5 10 (UE 2% agarose
gelolX 7)1 gF38kq QJ }%iﬁ‘r

o] Qe [7]%9E F Gel image analysis system
off A ARl &3 1— T} Gel-Pro analyzer 3.1 program© =
BAS%, —Ec*#*] LHFE B-actin FAAe] THYES
o]-&-3te] ®AgsI3itt.
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Cytosolic phospholipase A2 (cPLA2)= A|X% ¢1=|4
9] sn-2 YA E Ao ofgp7| =4k MEAR FEjA7]
= HAFA)- prostaglandins, thromboxanes, leukotrienes
7} 22 eicosanoidsE A= A MR @Al FAs=
F20|tHDennis %, 1991). £ AFollA A YAGAE
cPLA29] ¥¥ & RT-PCRE 415 A} Wr|$F 1.5UA
nRHET 1684 o %‘7—31?} S7FE B3lon A
TR AFHAQ] 35¢7HA HE8Hlyo] FA] =T}
24F 550 FAsA L@l aske A4S BT
FaE IHE F9 AR e} Apole Yot A
Hom 1159, 13597 175900 ¥zt F7hshe d4L
HERATHFig. 1).

AEee] A A2 RE 24 olgt7| = 2 5-E pro-
staglandins, thromboxanes, leukotrienes®} Z-2 eico-
sanoidsE #/43HE cyclooxygenase AR F 7HA]
% cyclooxygenase 13 2(COX13} COX2)7} EA s LAl
J’]”“ ol Aol AAM A2 TE2A Z-dEHE Z0R B
15 31 ltiLau %, 1973; Kennedy, 1985; Johnson®} Dey,

Table 1. Primers for RT-PCR

Target . Product
Primers ;
gene size

Forward ATTCATGAATGTCTGCTTGTGCTGC

ACS 4 peverse GACAATTCTTCAGTGCAGCTTCTAC

431 bp

Forward TATAGTGGAACACCAGTACTCCCAT

PLA2  peverse AGAGACATTTCCAGAATCATTTCAG

378 bp

Forward TGAATGTGGCTGTGGATGTCATCAA

COX1 Reverse CACTAAGACAGACCCGTCATCTCCA

449 bp

Forward GAGTGGGGTGATGAGCAACTATTCC

COX2 peverse CTGTAGGGTTAATGTCATCTAGTCT

862 bp

Forward TGCGTGACATCAAAGAGAAG

Bractin  poverse CGGATGTCAACGTCACACTT

244 bp
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Fig‘.' 1. Expression of cytosolic phospholipase A2(cPLA2) gene
in the mouse uterus during pregnancy. A) RT-PCR analysis, B)
Abundance of mRNAs was determined using Gel-Pro analyzer 3.1
program.
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Fig. 2. Expression of cyclooxygenase 1(COX1) gene in the
mouse uterus during pregnancy. A) RT-PCR analysis, B) Abun-
dance of mRNAs was determined using Gel-Pro analyzer 3.1

program.

1980; Tawfik 5, 1987; Gupta 5, 1989). & QAT A o|&
Frazre] 4EE AAGAE Aol oA 1 A
COX1e mY] ¥ 1.5UFE HGHA 5768, 35400
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Fig. 3. Expression of cyclooxygenase 2(COX2) gene in the
mouse uterus during pregnancy. A) RT-PCR analysis, B) Abun-
dance of mRNAs was determined using Gel-Pro analyzer 3.1

program,

(Fig. 3).

Acyl-CoA synthetase 4 cPLA29Y 9|3}o] QIR A =R
B frej® ofgpr|E4s AETY X AR Ao ~H 23}
ato] olgl7|E4 o2 RE R E TS prostaglandins, th-
romboxanes, leukotrienes™} #-2 eicosanoids®] %4& =&
e Aeg F=8 1 gt Fig 40 Uekd upeh Zol
ACS49] TEL W] ¥ 15900 FgAF 9] 1.524, 3.5Y
o 171¢] BE F7HE Blow o] dojid ¥l 55
AFEE AHBFHAY FAE 2AFS eI

AR Fol| A wiuEE 7] Aol Ade fA 2 Aele
dHe] go] dojum ojad AAH S dntsty g
F, WY et deAEet dEFEY HE HES
o] Al Yoju}al prostaglandin®] A H o2 Holsl=
Aoz RIAHIT QrklLau 5, 1973 Kennedy, 1985;
Johnson®} Dey, 1980; Tawfik 5, 1987; Gupta &, 1989).
Prostaglandins®] A4d-& A M EBbol] ER|ehs 544
of sEER FAQzet 22 AsAHg EFo] st
cytosolic phospholipase A27} &4d3}= o] Q1= 2 9] sn-2
AR E At olgpr| =4S AEFA R fFEjA|Aok gt
T8 o} EARE AEUolA cyclooxygenase 13} 29]
98t prostaglandins, thromboxanes, leukotrienes™ #
< eicosanoidsE ¥ gTh 12y o] g ¥hS HFRt
-&(Bonventre, 1992), *H2l(Abrahamsohn®} Zorn, 1993),
217352 (Bonventre$} Koroshetz, 1993) 5ol% dojup=
Aog2 HaHz Jorn AEd ABHBYEIY eico-
sanoids S+ ZH L v AuA 2dHE 2o A4Z

.
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Fig. 4. Expression of acyl-CoA synthetase 4(ACS4) gene in the
mouse uterus during pregnancy. A) RT-PCR analysis, B)
Abundance of mRNAs was determined using Gel-Pro analyzer 3.1
program.
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Acyl-CoA synthetase 4ACS4)E MELOZRE {8
H olg}F|E4b CoAE dZsls A48 FAHHI eH
olg}7| B4t 2 B H eicosanoids TAlS A AoR
B3 YtHCho 5, 2001). ACS4 HAA} F&Eo] By
o] AAE heterozygous AF A= AE 67FHH A7
Aol gisla 1253 Aae AA 27|19 T
o} B FF(cysts)o] FAHI 1279 AAAZNA
PGE2, 6-keto PGFla, PGF2a9] %2 &4 A3 A8
Hop 2w o] & wEE Ueidoz A T2 AElEdd
At #odgitla B udtn 9ithCho 5, 2001). &3 &
okAgt dAl A2 A8 FAaknt ARE & Elole] 18
veho] ACS4E U AR E Bodts Aoz =
=3 9)r}

£ A7l 4] prostaglandini} 22 eicosanoid Aol &
o5h= PLA2, COX1, COX22] 74} 23S RI-PCRE
SRIZ At M) 744 AR FEH R A 35Y
A= FASA Fleke 23S vehiiglon 24k 591
55¢0l= @do] 354 Bl Al o) dalskx] &
< A AFARGE 22 2ds el o]gje 2
T A Aol Az Hl 79 W3to] 938 prostaglandin®]
Aol gastA olFoX 1 AL&S YeE Aotk &
3] COX12 Ul Z71%at ofel il £711 15599
175900 S7keke 2o JERThFig. 2). €41 $7]9
2ol COX1& o3k Gatg Fasts x| A3 Bart
gloug CoX13 dA1F7] A3 el disixe 4o
2 A7} o)Fo)Hor & Rz A7)

ARoA 2L mu) 3545 22~23A4] Alolo} o}
AL RuEI Qeod wr 359, 454, 559 2
o]A PLA2, COX1, COX2¢9} ACS49] 3L RT-PCRE
#1g A7 Fig. 50 YERd vke} Zo] BE fxte)
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Fig. 5. Expression of cPLA2, COX1, COX2, and ACS4 gene in
the peri-implantation mouse uterus.
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acyl-CoA synthetase 4 -3 2}o] WA X 1.5~1.74] F7}8}
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A7 Ao ~E 23} AthMajerus 5, 1983; Lin 5, 1992;
Lin 5 1993). o]2]dk =gldxe B2 49 olely|E4ke]
daHY T AFA AEgA F2H3L prostag-
landin®) A4-¢ Z7b9 B2 A8 02 acyl-CoA synthe-
tase 4 A} WAL ol Aog 353 9ok 1
2L} B A= Fig. 40 YR bt} o] FrlEE
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7€M T oz coxid Ccoxedl 9J8te] pros-
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Qor ACSE ~HRolE 22 Q2R FAlg
SOANE FATCZ JATAE AT} FAl, Faod
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Hojop #rtm At 2y ZHA4 AF acyl-CoA
sytnhetase 4 +22}+2] ¥E F717} prostaglandin®] 4843
of FHHE FHAe] BHP TR A AL YOoR <l
23 F ACH TR 75E AFsheH A 7R
A5zt 2 Aoz Azpgt
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Expression of Arachidonate-Preferring Acyl-CoA
Synthetase 4 in the Mouse Uterus during Pregnancy

Lee, S. M., H. Y. Park, Y. H. Jeoung, S. J. Moon and M. J. Kang
Department of Animal Science, Insti. of Ag. Sci. and Tech, College of Agriculture & Life Science, Chonnam National University

ABSTRACT

This study was conducted to determine expression of acyl-CoA synthetase 4(ACS4), which is involved in
converts arachidonic acid to postaglandins, in the mouse uterus during pregnancy. In arachidonic acid
metabolism, acyl-CoA synthetase plays a key role in the esterification of free arachidonic acid into
membrane phospholipids. Following its release by the action of calcium dependent phospholipases, free
arachidonic acid is believed to be rapidly converted to arachidonoyl-CoA and reesterified into phospholipids
in order to prevent excessive synthesis of prostaglandins. Here we demonstrate that ACS4 gene are
differentially regulated in the peri-implatation mouse uterus. During the preimplantation period(days 0.5~
3.5), the ACS4 gene was expressed in the uterus until day 3.5 after which the expression was downregulated.
The expression of cPLA2, COX1, and COX2 gene was similar to that of ACS4 gene in the preimplantation

riods. However expression levels of COX1 gene show much variation on the various days of pregnancy
examined. These data, suggest that ACS4 expression in preimplantation period is involved in initial
attachment reaction with cPLA2, COX1, and COX2 gene.

(Key words : Acyl-CoA synthetase, cPLA2, COX1, COX2, Prostaglandins, Mouse uterus)



