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ABSTRACT

In order to achieve successful in vitro production of embryo, it is necessary to establish intrauterine environment
during in vitro culture. Thus, this study was investigated to establish embryo culture system using co-incubated
collagen matrix gel (CM) with endometrial epithelial cells (EC). Endometrial epithelial cells were isolated from porcine
endometrium at follicular phase, the cells seeded in insert dish for co-incubation with CM-coated culture dish. Then,
culture media treated with/without 2.0 TU/ml hCG or 10 ng/ml IL-1B. After incubation for 24 h, the co-incubated
insert dishes were removed from CM-coated culture dish before embryo culture. Embryos at 48 h after in wvitro
fertilization (IVF) were cultured on the dish for 120 h with porcine zygote medium. We determined PTGS-2 expression
in the ECs, VEGF protein in co-incubated CM with EC and observed cleavage rate and blastocyst development of
embryos at 168 h after IVF. In result, expression of PTGS-2 was higher at co-incubated EC with hCG and IL-183
groups than EC without hCG and IL-18. The VEGF protein was detected at co-incubated CM with EC, EC treated
with hCG and IL-18 groups higher than CM group. Also, cleavage rate was no significantly difference among all
group, however, blastocyst development was significantly higher in co-incubated CM with EC treated with hCG group
than un-treated groups (p<0.05). Therefore, we suggest that novel embryo culture system using co-incubated collagen
matrix gel with endometrial epithelial cells treated with IL-18 is beneficial and useful for enhancing the production
of porcine blastocysts in vitro.
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27H 18gauge FA7E ol 83e] H% WAE A3
313lT). 145 WA= Tissue Culture Medium-199(TCM-
199, Invitrogen)©ll 10% porcine follicle fluid(pFF), 5 ng/
ml LH, 05 pg/ml FSH, 10 IU/ml hCG % 0.01 ug/ml
EGFE 288k W glS o] g-ske] 22413t &2t A< vl
&} th TCM-1999 10% pFF<} 0.01 ng/ml EGFE %7}
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447 7F st A=l v ¥ modified tris buffer
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mM, MgSO,-7H,O 040 mM, NaHCO; 25.07 mM,
Glutamine 1 mM, Ca-(lactate), - 5HO 2 mM, Hypotaurine
5 mM, Gentamicin sulfate 0.05 mg/ml, Basal Medium
Eagle Amino Acid, MEM)°l| 3 mg/ml BSA(Sigma) %7}
oA om 4843 Bt Wik A vk Al
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Table 1. Primer conditions of PCR
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A9 A9 A| 225 Membrane pore size 0.4 pm©]
1, diameter”} 6.5 mm¢! insert dish(SPL)ll 5.0x10°7}/ml
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o] 2.0 TU/ml hCG ¥ 10 ng/ml IL-1BE #7Fst4] 39T,
5% CO, g0l A 48117 3% vidalsitt. o3 wA] =}
TR AT A S} FEudE CMERS A9 vl ol
AHE-EL7] 9138ke] insert dishe} HlFNS A AT 3, 4
2 A8 ujoFlel PZM-3E 33] oA AFE%th o &
paraffin oilS HojF¢] 39T, 5% CO, &7l 3AIZF
B HYE & A9 74 F 48 W] TS &
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Quantitative RT-PCR
Insert dish ¢tellA4] 2.0 TU/ml hCG % 10 ng/ml IL-18
o] H7te GRS olgste] wjgE HA AguE A
JAEE 3|57310] trizolH-& o]&3te] RNAE FE319
th 3]5% A3l RNAiso plus(TAKARA, Japan)E 3
7}ahe] 508 F<F nHkSE F, chloroform= 3 7}ehe] 58
Bob ARke $ 47T, 12,000 rpm 24 3l 58 F ¢
% RNA F9hs #2]8k3lth Isopropyl alcohol<
WHHEE F 47T, 12,000 rpmolA 1057 F<t A4
ASAS AAG T 1239 Y. RNAY] 555
=74st7] 913 DEPC-DW¢®} &393F % Nano drop 200
(Thermo, USA)< ©]&3te] v%& 5433t Reverse
transcription kitE ©]-83l%], mRNAY ¢cDNAZ st
%om, Table 19 A|AI$F PTGS-2%} B-actin®] primer®]
Z7AS Faste fAXE F5E3 $ Ethidium bromide
(EtBr; Bioneer, Korea)S X33 2% Agarose gel= A&
st 71953 H, UvE HdE s FAAE S48
t}. 44} bandi= image] 213 o]gste] X5}
St & B-acting ©]-8-3le] dutsl A7l FH A3 W)

He &S vaskod

Western blotting
gt s Esh FE5ugE cMol A3E VEGE
adS 4317 $13] western blotting 71 S ©] &3}

Gene Primer sequence Product size (bp) Tem.(C) Cycles
F: TCGACCAGAGCAGAGAGATGAGAT

PTGS-2 134 60 40
R: ACCATAGAGCGCTTCTAACTCTGC
F: AAATGGGCACGTTGTGGGTG

B-actin 159 60 40

R: AGGCCAACCGGGAGAAGATG
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<Experimental design>

Insert . :
dish Cell culture medium Embryo culture media
(D/F12+FBS+hCG or IL-1p) |I 24h, 38.5°C, 5% CO, (PZM-3)
1. Remove insert dish (cell) |
2. Remove the cell culture medium s

Endometrial o
epithelial cells

Cell-matrix collagen

1. Co-incubation endometrial cells and

3. Detection of PTGS-2 mRNA in
endometrial cells
4. Analysis of VEGF in co-incubated

cell-matrix collagen type I

Embryo at 48 h
—> after IVF

Cell-matl"ix collagen

2. Embryo culture in co-

5. Evaluation of embryo development

cell-matrix collagen

Fig. 1. Experimental design.
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Fig. 2. Expression of PTGS-2 mRNA in endometrial epithelial cells treated with hCG and IL-13 (A) and relative expression (B), Endometrial
cells (Control) were exposed 2.0 IU/ml hCG (EC+hCG) and 10 ng/ml IL-18 (EC+HIL-13) for 24 hours. n=3, * Values in the same column

with different superscripts are significantly different (p<0.05).
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4% A3E Fig. 39 YepldT 1 A}, Agliet A
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Fig. 3. Expression of VEGF in co-incubated cell-matrix collagen
type I (CM) with porcine endometrial epithelial cells (EC), CMs
were co-incubated with or without EC treated with hCG and IL-1
B; positive controls were used porcine endometrial epithelial cells
(Cells) and endometrium tissue (ET).
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Table 2. In vitro development of porcine oocyte at 168 h after in vitro fertilization (IVF) using co-incubated collagen matrix gel with

endometrial epithelial cells

No. of embryo development to (%)

Treatment No. of oocytes in IVF Cleavage (%) =9 cell Blastocytesl

™M 190 (90.13113.5) (82.165t72~9) (815‘116)b

EC 199 (82.133.6) (74.19%;92.9) (7-95,14)b

ch\f/}w“ﬁed EC+hCG 193 (83_13?12.5) (74.16432.1) (9.0113.6)“‘”
ECHL-18 207 (84_16171.6) (75,18517147) (11.31.6?

! Percentage of total number of oocytes used for IVF, * Values in the same column with different superscripts are significantly different
(p<0.05), in vitro fertilized oocytes were cultured on collagen type I matrix gel (CM), co-incubated CM with endometrial cells (EC) exposed

2.0 TU/ml hCG (EC+hCG) and 10 ng/ml IL-1B (ECHL-1B). n=4.
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5, 2014; Sugino, 2014). EF5 &4 LHS} 134, 7|
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vitro A"(Balazi &, 2012; Bolzan &, 2013; Zhang <,
2011)9F ZHulehs F2at7] 1 in vivo Agol wWol o]
SHCHMISUMI &, 2014; Tomés 5, 2013; Wongkaweewit
5, 2012). IL-1B = WS #+oldh= cytokine &4
T SRR Efs=o] LA A7g, Hofet »
A Atele] glal 1A B AZFAQ] S g At
o] AJe]etal wslol] yholgriGeisert &, 2012). °|2|g
ANAEL Abgol Zg3] PGs @Al Toldte] abgAe
& 2431 Aeg dHA 9o Burton 5, 2007; Herrler
5, 2003), PG-endoperoxide synthase 2(PTGS-2)+= arachidonic

H

-

acidE PGs AFAATE A otal, 24 9 Uy
of #egith= Bav} JtHChoi 5, 2014). 2 A7l
= A AgWEr Ao A el hCGe}F IL-1B S A7)

< ™, PTGS-2 mRNAZ} S7et= & 499 &= 3l
ow, ojfg A= LH7F Aglie] PTGS2E 57
th= A7 A7 Rao 5, 2005)¢F IL-1B8 7} PTGS2E <
7HAA PGE F7HAZITHE AT A (Choi &, 2014)9F
28k, wEba] hCGeF IL-1B8% Abgieh du) A Lo

i ya,
o ol @ ¢
¥ ¥2 > olo

PTGS2E Z7WNAS2H T o] o]FofX|=
A7) A7 AFgEA] ERjEe BES 2EsI0

3l ek
FATY] wdy S FHleky] flste] AW
CReFgh Aeleha gl ekl wshh doju, o] &
a2 AT Agure] way) Ao
o] A0 dolr] wiitel, o5 FHE3H= VEGF=
WG F7] At g dAsk Bdo] lth(Perrarat
Davis-Smyth, 1997; Risau, 1997). gt & Apgujuhe 3
Aol A 8] %= progesteronee] o3l A, @ A
FAZE Sk, Abe ul 3 2Es] Wit 4E
Al A Te] W J43 918 wigh o] % Y] %
g W= 2kguake] dat B wlg- 5935 HGaengel
¥} Betsholtz, 2013; Lihteenvuo$} Rosenzweig, 2012; Shibuya,
2013). hCG®} LHRE 7 &= LHe A uletAl=
9] VEGFE %S7HKaczmarek 5, 2010)A1Z1thH= Ha17} Q)
om, Apguieto| A ] IL-1B ¢ VEGF:= A=z ¥d
o] gtta defA 9ItiTayade &, 2006). VEGF:= &
]

]

i

A7 gk ohdel, AT UGS w|x7
ol VEGFE ©]&3 #Az Atass S3AM7]17
3 22 A7t I E A thBiswas 5, 2011; Dumont 5,
1995; Luo &, 2002).

AAZ VEGFE sk o&40] we} EcMz Agshs
sEo] DA, VEGFSF A3¥ ECME Alxe] A4S
ZHAAZTR= Bzl QJtKPoltorak 5, 1997). B3 VEGF
& sk obv|wat ek whEl ECME AjbshE 5
o] W3k Park ‘5, 1993)317] Wil VEGF7} A% ECM
S o] &3 A7} o]FojA glom, o]t V|EE AXE
o Agsle] TS 2He= AT T o] FojH|aL
UTHGao &, 2011). F=sH AAA] oA I3 1A 2H-8-0]
ket dojub= 2491 4748 ECM % 85%7} collagen
type 1% o]Folx 7] wjiZel, collagen type I°l 2
Fago] =& AxF VEGFE AAiH(Zhang 5, 2009)3)

ATE o]Fo]A 22em, collagen type IS T2
gk patchell VEGFE ZA9AA &9 A4S X838}
Z2Fshel AT wek hitelA WaE e A
ot Gao &, 2011). wepA] &2 Aol A o]8-% collagen
I cell matrix AFg= A Eof| A £1]%+= VEGF
Age & Qe ETE gaEo] Add) o33t
Az 7 AFATel ] GA AU FIAESL
A FE] CMol A Abg et A A 2o} Aol Bl e
VEGF7} 234 Ag dd 34 B8 Felsialon,
olg) gk CME o|&3ate] AFAS S W A5
o wiukE PFAEo| Ttk AL FRlslch o= &
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ox i R e
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