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2 o Protease nexin-1 (PN-1)& @438} ] serine”| & zte B9 d #3) 4 2, ESW, EY4, Eet2vedd 48 54 F
9 gL A A} B AFoME 879 Sprague-Dawley AE-E o435t 228 mRNA B F R JE& 2AHI T PN-19]
ol Yehd 23 e ¥ (AH, ), 4%, 7, A, dh, ¢ Folth o] F &3 @] M 2 2F L A9 AN
F PN-1 fraiates Aol met M2 g2
T4 A4 3 2L #Ho] Y& A2

(forebrain) Fo}t. £3), 4715 FoME ¢A 9 dao dFA % Wo] A= F
wEge) AU o2 3 AXEZ v Fo] PN-12 X% IAAA T 2710 FAHH
2 Yzrd.

ABSTRACT : Protease Nexin-1 (PN-1) inhibits the activity of several serine proteases including thrombin, urokinase (uPA)-type
plasminogen activator and trypsin. Tissue- and reproductive organ-specific mRNA levels of the PN-1 were investigated in
Sprague-Dawley adult rat. PN-1 mRNA expression in rats was found in brain (forebrain, hindbrain), heart, liver, lung, ovary and
oviduct. The level of PN-1 mRNA in male and female among the tissues was the highest in forebrain of the female. PN-1 expression
in reproductive organs was found only in ovary and oviduct. These results suggest that PN-1 expression is dependent on the sex and
may be related to folliculogenesis and early embryogenesis.

Key words:mRNA expression, Nexin-1, Protease inhibitor, Rat.
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M E

od Bl gk A#)A|, protease nexin-1 (PN-1)& thr-
ombin¥} urokinase (uPA)-type plasminogen activatorg X
%3l serine proteaseS 9 AsAE 4#A Ut Urokin-
ase-type plasminogen activator (uPA)+ plasminogeng
plasmin® 2 AN A F& 4L ¢} Plasmin 44
&) (fibrinolysis) 3+ ofuie} wj &, Wit A, 2+, A A

B d7e HA8AR BAYE/ed ey (HMP-96-D-1-1032)

g Ader FYHAS.

4, neoplasia 2+-& 23 A FA (tissue remodeling) | A -
9% 9L o} (Strickland, 1976; Yagel et al,, 1988).
PAE Hjo} (embryo)e] FA7] F<t Bl Ealase &
A& 2=t} (Khamsi et al,, 1996; Rao et al., 1989). 2|27}
7 &2id PN-19) A 8L AZAAEY 4%, =9
23 A} (alzheimer), 3¢t2H2- (antitumor agent), B2 &
T AA Y e o A8 Abo] Y ALE UHA
SATh (Beers 1975; Farrell & Cunningham, 1986; Yagel et
al,, 1988; Meier et al., 1989; Rosenblatt et al., 1989;
Festoff et al., 1996; Hagglund et al., 1996).

Ao A PN-1 §-HAE Gloor 5 (1986)4] &3l cloning
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Hon, HzFdMe SAGAEE gdo] 2AHY, 7,
A BF SoME HEEHA G o] BAHUL, H
2 #xte] 2N TEol F/Hgel #FHUTG
(Rosenblatt et al., 1987, Sommer et al., 1987; Rao et al,
1990; Citron, 1996). Z&1}, WA (X-ray) Hgd 4
(spinal cord)s] A€ PN-1 @@ @ o] ZhAHvte BAvt
9t} (Rao et al, 1993). F2E°] humandi|A 27}4] FE|
Z oPN-1 3} APN-10] B33 on, PN-12 aPN-19] 310
W o arginineo] H7FEHA FFEEol missense mutation
& 7=t} (McGrogan et al., 1988). ©o]& £& 2% throm-
bin 7} urokinase?} AA 2 ZFL3rh 2287, aPN-1< 9]
o] 229 ) g1+ glial-derived neurite promoting factor}
H71Mgo] FYaH, 2= A HuRAdME T
o] B ¥ u} gUr} (White et al, 1993).

gy, AS7HA 879 GAR 39 7 23 3 Y
71#ol A 9] PN-19] BdE A7 =& o ot 28
28 B dpdMEe 7Y 4 =M UE {5, 59
A Zgo FHAdhe 2F A9 PN-19] ddE Q3L
A 3kt

M2 2wy

1. 2+ =%|9| ZHF 2 RNAZ 2

AYZEQ 3AH (Sprague-Dawley strain)& =43 5 ¢
2o g NEIL HA &} 0.1% DEPC A2d 57/
T2 APFEL A3 AHY U BF A5H FERT
g AMgstd g AZdAAY AUY FEe AHH
(forebrain), £ (hindbrain), 4% (heart), A4 (kidney), 7t
(liver), #) (lung), =% (skeletal muscle), ¥]7F (spleen), A4
(testis), H-B 4 (epididymis), A'd (seminal vesicle), %%
(vas deferens), @& (ovary), 33 (oviduct) 2 22 (uterus)
23 &g, o]E 232 dv ¥ eppendorf tubeo]]
Y3y FA dgdid Yol YEAZeH, AH A7A
-70CcY AL WEiLd BAsGTh

Z}zre) %3 L& single-step RNA isolation ¥'H (Chomczy-
nski and Sacchi, 1987)& 7|22 A Z®" TRIzol &9
(Gibco-BRL)S =49 77 100 mg? 1 ml& ¥ EHAE
%, 4co)A SEZF X AT o7]o A F5ie] 1/59] 8
335} chloroform& 23 thA] 4TolA 527 wg 3,
12,000 rpmo2 1587 942 3o € J59q
S Hg 5, o]9t Y3 E29| isopropyl alcohold B
4TAA 1027 WA AT o] 2 & 4T, 12,000 rpmel]A 5

- AP - XNFY - AE3 - o]BE - AL

DPERE
B2 9458319 RNA JAE (pellet)S ATh olofA

RNA AEE 75% d&&2 ARG &, 37] FA &4
5 AZA|7]3 DEPC ¥ 2542 =aA —70C B

2.9 TN 9 58

Fol

2 914 BkS (RT-PCR)

229 total RNAS EFFEAR gsta] 2 58 AT
Z o]& 65T 1057+ HA (denaturation) A|Z T} A
@ RNAY nexin primer #1 (5-ATCTGAGAATTCATGT-
CCCAGCTCAACTCT-3")# nexin primer #2 (5-AGCTA-
GGAATTCTTCAGGGCTTGTTCAC-3)E 77+ 25 pmol
A 93 DEPC-treated waterZ A% 23] 20 dE 9& &,
RT-PCR premix (Bioneer)$} €7 &g3ste] RT-PCRE 4
gt 42CoA 147 & AAL wHEAIA cDNAE 4
3 3, 448 cDNAE FY2Z PCRE AA8Th PCR
& O e 2ACE AYAtt WA 95CelA 687
DNA A(F7)HA (predenaturation) 13} A3 34, 94T
o)A 40%7+ DNA ¥A (denaturation), 57ColA 187 A
WEY (annealing), 223 72TCAA 13 2027+ A% (ex-
tension) 303 AaYg F, 72ClA 587F DNA F(#)4
A (post- extension)& AX T 4Col RASIH T

9J9} 7o] RT-PCRE 4AI8te] ZZ 9 1.2kb PCR &
& Aot PCR AHE-& 1% agarose gelo]| A 71958 5
EtBr2 g4 gte] el& i

ife

T

Z

1. B1F9] Zt =X pN-12] L&

£2 " RNAE o]-&3l9] RT-PCR WY 2 Z nexin-19]
A2 $E-E A3 At FRAME AY, T, AF 29
3, B 23 A 2 wdo] FAHIAT (Fig. 1). 28], 43
dAe A, T4, 4% 283, F2F M 2z 1 w0
FAH A (Fig. 2). AxF M ¢, T2AYdM = £A
vt 2tz A o] FFHAT (Fig. 1 & 2). 282, AH,
2%, HFzF A= PN-1¢] ddo] Ay FFHA ok
o 4R 7Y 7 23 F AHX Y ddHo| 7} =A
Vet (Fig. 1 & 2). B8, FRARTE G A7]6dA
PN-19] %@ 0] tha ZshA vebdo] A=A

2. MAL7| 2 (reproductive organs)ollA{2| PN-I12] el
FAOZRE B4, AL, AW, AdE 4L Us, o2
HE RNAE #8%9 RT-PCR 4§22 PN-1¢] @3 <
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Fig. 1. Expression of PN-1 in male organs of Spr-
ague-Dawley rat by RT-PCR. Relative amount of PN-1 was
normalized with the level of GAPDH mRNA and the level
was calculated by laser densitometer. Abbreviations: Fb;
Forebrain, Hb; Hindbrain, He; Heart, Ki; Kidney, Li;
Liver, Lu; Lung, Mu; Muscle, Sp; Spleen,
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Fig. 2. Expression of PN-1 in female organs of Spr-
ague-Dawley rat by RT-PCR. Relative amount of PN-1 was
normalized with the level of GAPDH mRNA and the level
was calculated by laser densitometer. Abbreviations: Fb;
Forebrain, Hb; Hindbrain, He; Heart, Ki; Kidney, Li;
Liver, Lu; Lung, Mu; Muscle, Sp; Spleen,

AT A3 39 A47|BolA e PN-10] SHHA g
< AT F YA (Fig. 3). FALZRE U, G, AT
Z# o2 5E RNAE £ 8t PN-19 28 & A 43
ol F dasg dAXHAM A9 FUT £ LH &
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Fig. 3. Expression of PN-1 in reproductive organs of
Sprague-Dawley rat by RT-PCR. Relative amount of PN-1
was normalized with the level of GAPDH mRNA and the
level was calculated by laser densitometer, Abbreviations:
Ep: Epididymis, Sv: Seminal vesicle, Te; Testis, Va; Vas
deferens, Ov; Ovary, Ovi; Oviduct, Ut; Uterus,

AFUTh. whebA, PN-1& APFEL dF 9 3lolA 3
o W& GRAM FE L] vehgn. £ AH7RT
g, 4 53 2 47 4471 #eAE PN-10] E3H
Ak, FR AA71HA A&, FAL, Y, FeRYAN e

A PR F5E FAE 5 U
o #

8] A, FH2HA 1.2 Kb¥ FHE band7} #2
g u o2 23 dAE PN-1 band7} ¥l24 FvjstAy
HHAEZ] golA] PN-12 3F 9] 7t 24 FoA H22 A
e gdsEe e gE 2F9Me a9 = A,
d¥o] glEe ¢ AUt okgd $AFH FH 2N
9] Apol& FAHAES W YA 2FA PN-19] LEo] ¢
ZF EA Jebgt) olg @ Aol o PN-19] 23S o5
EHE e Mol & - 4 BE AN A o] §HA o
FHdA Bt g4 YeisteH, FRME HE2HAA 1
23, YAGME 7F 2F A PN-19] 72t S35 o] 4d
of }E 2 7+ WPl Aol7t HAHU (Fig. 1 & 2).

W, A, FAL, AW, A3 e FHY 27
Al #e]g RNASH ¢4, bd3s A7 59 479 44713
o)A £eld RNAE o] &3t PN-19] dd & AN A3
€ HY $79 AY71FeM= PN-19] @¥o] gle
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o g7 AY7FAE FaY dFRFA FFg PN-1
o wdo] #AH[T (Fig. 3). 28y, ATxIqM e
PN-1¢] &glo] A& HA Fth WA, PN-1& A2
HA7NH FoA TR AAMEL A ALZ (ejaculation)
de ZA A43A @ Ao 4ZEn. 2y, dag
dazAdMe PN-19 Wdo] A&E ASE Hol o X F
A3#A (folliculogenesis)s} Z7] M= (early embry-
ogenesis)ol] PN-10] #og 7oz A=Y,

PN-1 mRNAE A 718 Bo] SAEUL, ¥ FAA
5 A5 (forebrain)ol| A &) W& o] £ (hindbrain)ol| 4] Bt}
4 =4 YRt Gloor 5 (1986)2 PN-1¢] 3# )4
ZA A7 HEEE A2 B35, Wagner 5 (1993)
< d5oldA GA] PN-1o] ¥z M7t H@E-E B3}
Ao}t 2@y}, Mansuy 5 (1993)2 A3 (mouse)o| A = 2%
ool ¥, 2%, ¥4, 4%, A%, A2 € A¢ 5 AHNB
742 e 2EEa Y-S Rasdy. agu, £ A7 2
3 87 ()X E =, 474, 9, 7, dast dRzF oA
urgo] golslo] QoM AT AFEFde AT Aol
7t Bkt £3], 571 A3 2 AFdA BaE v gl
T b dazA A e PN-19] d@ e g vlFo] PN-19]
vl gt (ovulation), Wio} (embryo)e] FA# F-4F (abortion)
53T Aol Yg AoE AZE. B, AF A FF
B Ay (seminal vesicle) 22 oA ddo] FHA =
FHEHA Fsirr. 2y, A7 E FEE Y olH T
ZAE FA2 8 Apo|rt A4 4 A8 ofF #A
7t A=A e ok & 5 [l

53], v AHF S A58 uPAg PN-10] FAl A &
A o™, cumulus cellflA= uPA7l BA 2dEHT,
PN-1& &7 &8 =] &=} (oocyte) ] vlTE A&k Q)
So] gel= At} (Peng et al., 1993; Canipari et al., 1995; Li
et al, 1997, Ny et al, 1997). =3}, human®] ejult
(placenta), € 2% (chorion), %=Hamnion) & B (de-
cidua)oll 4 8] &@o] glx|o] glole] A} Y] &
Hyo] Y& AL Z A Ht) (White et al., 1993). 2 &
uPA¢] &3 o] human®] 8-cellof] A HE] A|Z}5]o] blastocyst
AlZlel S F7tete Aol #RIHST (Khamsi et al,
1996). E3k, PCOS (polycystic ovarian syndrome) 32}l A
PAI-1 (plasminogen activator inhibitor-1)¢] &Ao] <F 24
=7 yehdo] BH T (Atiomo et al., 1998). A3 oA
tPA (tissue-type plasminogen activator)?} uPAZ FA]d
knockout A7l FJA & vEgo] 26% HojF2H, & F
3 4-E knockout A|Zl 7 S5-= wighgo] FAF T3t

A A8 - )8R - 43 SPERR

(Leonardsson et al., 1995). &8}, tPA T+ PAI-1S knock-
out A7 A4 plasmin®] FPE7}F A4S FA A2,
UPAE knockout A]7]l A9+ plasming] E4jo] AA9
10% B=rhg fAS A 22U, o WEeS ZANA
s} zbo)7} gl Rol AR (Ny et al, 1997). 2HEE,
Hj & Ao ojn] WBA B F F& I 233+ plasmin
o] Aite] o] FojA & A o2 Azt

A0 F, PN-10] 23 Fo|xoz @dHgloH, 53
AA7NE F Fad dRAAT LA o] gAY AL
Q Eid, A E KA 5 FA o A Bl & A
o2 AztErh B3, A7 e HEEA g 84 &
Z (uterus) 2F oA ¢] PN-1 H&o] YA & oFA =
HA5eA, PCOY 3 Q@AM & F o] EihY
W g 4o #EE Bk g2 A3t dedta 474E
o}

=
g2

r
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