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= Abstract =

Since the blastocyst is broken and spreads out on a flat plastic culture dish (two dimensional
culture) during in vitro development, it has been difficult to study the implantation process. It
also has been difficult to analyse the interactions between endometrial epithelial and stromal cells
because of the lack of a long-term in vitro model which can stimulate in vivo characteristics, as
these cells eventually fail to proliferate or cease to express differentiated functions.

Recently nontransformed cell lines, CUE-P and CUS-V2, derived from rat endometrial epithelium
and stroma were reported. In this study, morphology of CUE-P and CUS-V2 was examined and
oxytocin gene expression by CUE-P cells was demonstrated by RT-PCR. The CUE-P cells have
a cuboidal morphology and CUS-V2 cells resemble fibroblast and exhibit a spindle-like
morphology. In RT-PCR, same size of PCR products of oxytocin gene at hypothalamus, uterus
and CUE-P cells were demonstrated. These results showed three dimensional culture system
could be made by using the new cell lines.
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o FE o] Ef-d 23 9] wjkgrlo] A3
SH 7] W&ol 3x3d e A Apg ol A< ul
ot AIe B atol7t ot 71 &9 22X 4 )
FHEE ]8T wiote] Aduioke] glojd Ak
el A& wiolr) early egg cylinder (EEC)2)
Aol olz2d FEol o QA A9 F
Aol o)A Fe 7t 53] =] o] violRE (embryo-
nic party 3392 0 2 Aheh} w3 (extra-
embryonic part)2 g & o] AE&7]9] vl A
22198 e 2 gt 4ggcte A olt) (Chen & Hsu,
1982; Olovsson & Nilsson, 1993).

wEtA] 344 Mg faMe duAE
(epithelium), 71X 2} (basement membrane), 7H4
(stroma) 5 O.2 o] Fol X g} FALE ok
AASY Fazict oleg wkA A W} A+
B 8ol #ushy (Bentin-Ley ef al., 1994;
Armant & Kameda, 1994; Arsan et al., 1995), Sl
e vl =F Aol ZHE T (1998)0]
33 wikAlAle] S & fE AT dgez
71 ek} Y Matrigel & o] 88} AH ol
3R H FRIAA A FE st 1 AR E
R at glrh

BH o 3] A A S F3 A7 o}
2 FAHe sled, 13-& At Es) 5
FH F Al Al Al S5k Zatn SAY
afel EAE Gojdgla Ao tE Hx=
Walsle Agke] gl Aoltt olehgtol, A3
b 2 o] A vl kAl AP o B FAF
E4& A& A8 E3rd A 3ES] A
7} 2L 7150 2AHBE AF WA 33
o} Zp-gol} wjote] 24 Aol AVl E ¢ 9
o whEbA] B Ao e HZo Add A
g e A E A XY A EFE H L] st
o QA 2L FHAH F4E& FA3heA]
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1. MIZ aj b=

AH 9] gl A A e} THEA T A 7]
€& CUE-P (Cemal Uterus Epithelial cells-Plasmid
transfected; donated from Zingg), CUS-V2 (Cemal
Uterus Stromal cells-retroViral transfected, clone2;
donated from Zingg) 4} £F (cell line)yE Z}7} 100
U/mL penicillin (GibcoBRL, Gaithersburg, MD, USA),
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50 pg/ml. streptomycin (GibcoBRL, Gaithersburg,
MD, USA), 18] 3. 5% FBS (GibcoBRL, Gaithers-
burg, MD, USA) =+ 10% FBS7} H7Md Fl12/
DMEM (GibcoBRL, Gaithersburg, MD, USA) #j %k
Holl A 37C Ei= 32CoAA Hl Fak .

2. =22} M ZollA 2] total RNA 22|

Total RNAYE ¥ 3 ¥ acid guanidium phenol-
chloroform % (Chomzynski & Sacchi, 1987)c} 2|
A At 239 B, AF A ARG
AZE gold F, ulE tissue tearerZ o] &AM
solution D (4 M guanidium thiocyanate; 25 mM so-
dium citrate, pH 7.0; 0.5% sarcosyl; 0.1 M 2-mer-
captoethanol)ol| A} 2t Z2|-& Bt A £
73 9 vl oFel & A A 8} 2L Dulbecco phosphate buff-
ered saline (D-PBS, GibcoBRL, Gaithersburg, MD,
USA)e 2 A A& % solution D pipetting
2 3 U A 2E 1.5 ml tubeE A FYT
22 3 0.1%5-59 2] 2 M sodium acetate (pH 4.0), 1%
sle) £2 £31€ HE Ela 02599 chloro-
form-isoamyl alcohol £3HE (40:1)S ¥ 11 42 4
o] 1527+ =9t} 47, 13000 rpmoj| A] 2087+ 4
ARG F, $4 29 EASHE RNAT 1395)
2} isopropanol 2 & A A ZATE A A E RNAE 47T,
13000 rpmof| A 208t YA R E B3l 2e&
¥, 70% &&= AF s, 10 pLe) 33 FHF
o FRAct.

3. ATAL SEHS (RT-PCR)0|| <[t oxytocin
mRNA &

Sk

cDNAS] &4 & total RNAE A el 87}
o jtolr] 29 ANSYRAE ATAR
o] &l A} o] FojRth GHAE AZ}EL7] Al 7
29" HMAEEA| (Boehringer, Mannheim, Ger-
many) 100 pmolg& ¥ 8 RNA £ 75T oA
108 5 4% 718i4 RNAS] 2xb+2E £
AZTh o} 3 4Tl M 27 SAEHA F, o
RNAG- & 2 ¥ F d-Fof St RNase H™-
MMLV & HALE A (Promega, WI, USA) 200 units
7F Eo17F EFE (4 uL dNTP [Z2Z} 2.5 mM],
0.25 uL RNasin [26 U/uL, Promega, WI, USA], 4
WL 5x QA A 9389 [Promega, WI, USA])
& RNAE& R Y2 & diethyl pyrocatbonate S %]
3 E& o) &8N HF IS B E 20 plit
= A 3t ch cDNA $A3 & AllA 37TA 14]
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Figure 1. Morphology of immortalized uterine cells. A, epithelial cell-derived cell line CUE-P; B, stromal

cell-derived cell line CUS-V2. Magnification, x 100.
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¢ RT
cDNA ¢ TTTT
OTA—.* *D OTB-

OTA~ - 5-CTTGGCCTACTGGCTCTGAC-3

OTB- : 3’-GGGCAGGTAGTTCTCCTCCT-3

Figure 2. A, General scheme of RT-PCR. OTA+
and OTB- are corresponding to exon A and B spec-
ific primer. B, Primers used at oxytocin RT-PCT.
Each primer is 20 oligonucleotides.
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Lt HEA )
EL2 4o
20CoNA Bas
Ao} PCR ¥H8-2 10x PCR 91% <l (Perkin Elm-
er Cetus, NJ, USA) 4 pL, dNTP £85 3.2 uL (2t}
2.5 mM), 1U Ampli-Taq polymerase (Perkin Elmer
Cetus, NJ, USA)7]— Eolzt £ 2 FHAE &
H 2 uLE E2 ¥, 33 FHTE ol el F 0L
7 A A Ak ZE ¥golA 10 pmol
o} PCR AL X E AH83T 22l 3 o2 & PCR
¥t2 5850 mineral oil (Sigma, St. Louis, MO,
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USA) 25 pLg 931 1}A, PCR cycler (Phamacia

LKB, Gene ATAQ controller, NI, USAYE- o] &3] A

ZZ3slgth PCRE 94T A 18, 55CollA 18,

720 A 1.58, 18] 3 wkA ) cycledl A& 72T
ol A 1083 FHEHAT.

2 3
1. CUS-V29t CUE-P M ERHE

A AFHGAEANA 7193 A 25 CUE-
P9} CUS-v29] e+ Figure 13} 7t} Figure 19]
AE AFE A o) )98 M X5 CUE-
Pol 3L Figure 12] B 7HE A T M 7198k CUS-
v2¢] djojth. CUEP AZEEL cuboid S
Ho|i uldo] CUS-V2 A £5-& fibroblastE &
e &= spindle-likedt P & B GTh A siA E o}
ZPAAE 2% 103] o)/3) Athul % (passages)°l
= afe Y E fA s

2. GiXAL Zsidb2o]] 2st oxytocin mRNA
HE

[e]

Azl 2 A x4 7198 4259 CUE-
Pojl A 2} oxytocin §-A2}e] LHARE B2}
93] A exons A, Boll Zt7t Eol 9l AU ES

o] 83} RT-PCRE $8§ 3154 o (Figure 2). ¥4 o
Tog Bz AetR-9 estrusA] 719 AF
22 & o] &3t} 2% ot A AV E 2

MNASE e AZZ2A 9 total RNAS o] &

RT—PCR A3 22 A7le PCR AEd
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Figure 3. Demonstration by RT-PCR of oxytocin
gene expression by CUE-P cells. The calculated sizes
of the predicted products from PCR reactions are
216 bp. Lane 1 is marker; lane 2 is hypothalamus;

lane 3 is uterus; lane 4 is CUE-P cells.

CUE-PZ o} &3t RT-PCRIME B3 2= 919]
t} (Figure 3).

1

[

Azt fALR 3xPI A Q) kA A ¢
g A e AR £ AFAQ A
¥ FAlol ME EAS fA5E Ao I
Zojt}, oo M 5L, 2o Awd, A9
g Zolal 7198 AEEQ CUS-v2st
CUE-PE o] &3l o] NEFo] Fejats 29
3 FAEQA 29 L AFsdr).

CUE-P$} CUS-V2 N 235 BEPn|Zd o2 %
#3 B CUE-PE cuboid B E 71xH, CUS-
V2% fibroblaste} §-A}g HEI S Bolm YL ¢
T AATh o] # g CUE-PS} CUS-V2& 103] o] 4
o ANME Tl = AF2AdA 479} H8 4
EE X WiSge o 328 5 e s &
AFetgith o] 2 & AMd 2 BE CUE-PS CUS-V2E
A F Foll= AAzA 0 FehetA el FAH]

& §A%m e 2 4 oo
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Oxytocin-& supraoptic and paraventricular nucleus
of £j3} gt hypothalamic magnocellnlar neuronol A
z2 gysoAcn FeiA 4ot (inkovsky ef
al, 1988). 18} HZe] Aol o3 central
pervous system 9]oll & &A1 (Argiolas et al., 1990),
241 (Ang & Jenkins, 1984), & & (Nicholson et al,
1984), 12~ (Wathes & Swann, 1982) 18] 32 &
T (Schaeffer et al., 1984)°)| 4] &= oxytocine] &A=
Ren, A9 gt AFANE 2 FHA
W o] &A=t} (Lefebvre ez al., 1992).

E A8 M= CUEP A X34 oxytocin &
Azl7b MAE o] mRNAE AA 2 gAste A
€ gotr7] 938, 87 9] oxytocin HHAA F,
exon Aol %] sense primerZ A 23} 12, exon Bl A}
antisense primerE A1 ¥)&}a] (Ivell & Richter, 1984)
genome’d &} F-H A7} PCRe) 9} 3te] HE =& 7}
32 WA o el Al gt ok A2

F8 EFLo=E o] 43t PCR 2HE9] A7
ST o % %4 WEF £33} CUEP
E oA A& total MRNAE ©)-838}¢d RT-PCR
TR 1 A3 CUE-PL o] &3 RT-PCR
oA A AEHFoL A ZAE o] &3 A FUI
A7)} PCR A EE AT & AT ol 9
Wik A EFQ0 CUE-P7L A ) AFzx21 &
43 F1F S /AL USE ¢ F de
F7 otk kA o] MZFE o &3 37 YA
A EA ALl A7} ohg A7 2 Aol
o] & o] &3t AFHQA FEQA et FAA
TE {3 R EAE F IS Aolth

0l

=

o

o 2 g we

4

B
B ad7e Ao 2 988 e A3
Bre] A Z ot ZHA A 2] 45 A8 Al
A @Fetet F8384 o] 88 Ao AlREE
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A g AEFE o] &3t BT FA3 ¥
o slof @77t ERD AU FuAE
AL A3 AAE AP B R0
g Aoln 3343 wkAA] 43S A 7
4 88 93& FEAE 5 £ Aotk



ol
| -

g & d

Ang VTY, Jenkins JS: Neurohypophysial hormones
in the adrenal medulla. J Clin Endocrinol Metab
1984, 58, 681-689.

Argiolas A, Melis MR, Stancampiano R, Mauri A,
Gessa GL: Hypothalamic modulation of im-
munoreactive oxytocin in the rat thymus. Pep-
tides 1990, 11, 539-543.

Amant DR, Kameda S: Mouse trophoblast cell in-
vasion of extracellular matrix purified from en-
dometrial tissue: A model for peri-implantation
development. J Exp Zool 1994, 269, 146-156.

Arslan A, Almazan G, Hans H, Zingg HH: Charact-
erization and co-culture of novel nontransformed
cell lines derived from rat endometrial epithe-
lium and stroma. In Vitro Cell 1995, 31, 140-
148.

Bentin-Ley U, Pedersen B, Lindenberg S, Falck-Lar-
sen J, Hamberger L, Hom T: Isolation and cul-
ture of human endometrial cells in a three-di-
mensional culture system. J Reprod Fertil 1994,
201, 327-332.

Chen LT, Hsu YC: Development of mouse embryos
in vitro: preimplantation to the limb bud stage.
Science 1982, 218, 66-68.

Chomzynski P, Sacchi N: Single-step method of
RNA isolation by acid guanidium thiocyanate-
phenol-chloroform extraction. Analyt Biochem
1987, 162, 156-159.

Ivell R, Richter D: Structure and comparison of the

oxytocin and vasopressin genes from rat. Proc

-87-

Natl Acad Sci 1984, 81, 2006-2010.

Jirikowsky GF, Caldwell JD, Pedersen CA, Stumpf
WE: Estradiol influences oxytocin-immunoreac-
tive brain systems. Neuroscience 1988, 25, 237-
248.

W E: Growth and degeneration of mouse blasto-
cyst in vitro. Th3HAFE2]X] 1996, 39(1), 121-
126.

Kang BM, Kim CH, Chang YS, Mok JE: Effect of

population density on the early post-implantation

7

mouse embryo growth in vitro. J Obstet Gyne-
col Res 1997, 23(2), 119-124.

AE, A8, AAYG, AT, AE T, A E,
AgA 2o & FE: In vitro culture of

mouse embryo by Matrigel. o] gH4+H5-3] 2] 1998,
41(3), 880-886.

Lefebvre DL, Giaid A, Zingg HH: Expression of
the oxytocin gene in rat placenta. Endocrinology
1992, 130, 1185-1192.

Nicholson HD, Swann RW, Burford GD, Wathes
DC, Porter DG, Pickering BT: Identification of
oxytocin and vasopressin in the testis and in a-
drenal tissue. Regul Pept 1984, 8, 141-146.

Olovsson M, Nilsson BO: Structural and functional
properties of trophoblast cell of mouse egg-cyl-
inders in vitro. Anatomical Record 1993, 236,
417-424.

Schaeffer JM, Liu J, Hsueh AJ, Yen SS: Presence
of oxytocin and arginine vasopressin in human
ovary, oviduct, and follicular fluid. J Clin En-
docrinol Metab 1984, 59, 970-973.

Wathes DC, Swann RW: Is oxytocin an ovarian hor-
mone? Nature 1982, 297, 225-227.



