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Expression of Fas and TNFRL1 in the Luteal Cell Typelsolated from the
Ovarian Corpus Luteum
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The corpus luteum (CL) is composed to various,cglich as luteal steroidogenic cells (LSCs), lutesal steroidogenic
cells (LTCs), luteal endothelial cells (LECs), @ibtast, immune cells and blood cells. The life spEL is controlled
by proliferation and apoptosis of Iuteal cells. fEfiere, this study investigated apoptotic factorsiieal cells derived from
bovine CL. The CL tissues were collected from bewimaries and luteal cells were isolated from reigidilase CL. Then,
LTCs and LECs were separated according to cellntaphology from LSCs. The expression of Bax, Bdkds and
tumor necrosis factor 1 receptor (TNF1R) mRNA aradgin were analyzed using quantitative RT-PCRweestern blot.
Results show that, Bax and TNFR1 mRNA expressiae significantly increased at late group than eanlg middle
groups, otherwise Bcl-2 were significantly decrdasdate group than early group<0.05). Fas mRNA expression were
significantly decreased in middle group compareekidy and late group®€0.05). In addition, Bax and Bcl-2 mRNA
in LTCs was lower than LSCs, Fas mRNA was highan thSCs. The Bcl-2 protein expression was lowei&s than
LSCs, especially Fas protein in LTCs was signifigalower than LSCs and LEC$€0.05). Otherwise, TNFR1
protein of LTCs were similar with LSCs but highengpared with LECs. In conclusion, we suggest tiatésults may
help understanding of apoptosis ability in lutedlscaccording to cell type during CL regressioresfrous cycle.
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& F PAEE A9 Fd 75 dale A4 W ] granulosa cells (GC#) theca cells (TC8} Hj&+ 3
o} &do] F=2A<2l progesterone (PH EH|3H= 7o)t} luteinizing hormone (LHJl <J3] A3} © A|¥2l large
(Tomac et al., 2011; Chouhan et al., 208)= 447} & luteal cells (LLCs®} small luteal cells (SLCS} =¥ T}
o ¥4 o7 vascular endothelial growth factor (VEGF), (Abulafia and Sherer, 2000%] 2]l #A1E FAsH= AX=2
tumor necrosis factar (TNFo)oll 2]8] 2250 o]zidt & P8 435 Iuteal endothelial cells (LEGH) fibroblasts,
e BT wpel AL AARIAke 2 A8 immune cellsE o] oM o|F AlE= Ao A e
59 A¥R o]FoixltiBenyo and Pate, 1992; Tamanini and 2H-8-& f-#|8l=d| ©]-8-¥ tl(Schams and Berisha, 2004;
De Ambrogi, 2004) 5+ o 2 23| 2218 p4E A5 Berisha et al., 2016).
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shA 9l Ae]shs] EAJo] WMslEtiLei et al., 1991)1H
SR LLCs= g F 10744 S2jo] Lot 5 WA
Hu o]F A el SuEH 1 7)eRke FAIsH
Al ©thzZheng et al., 1994; Yoshioka et al., 2013)A| 7+
Axlo] FRix=] eFom AgellA R prostaglandin
F2 alpha (PGRR°ll ©]ato] A|x219] E o] dojit=
luteolysis’} A sh Z4 o] Feje} 727} H s
Z4] B d(structural regressior) A Uloll A FH]E= P4
gdo] Zol=i= 7154 E d(functional regression] o]
“H(Devoto et al., 2009; Tomac et al., 201)A 2 PGF2.
o 93] VEGF ¥ fibroblast growth factor (FGFE3} &
ARz} 7 BHe] LA HeS Swshtli 1
31E A tH(Neuvians et al., 2004)3193‘: A=A s
= PGFaE 4ol F8kals wl 1243 5 A %7
VEGF$} FGF, VEGF recept®! mRNAS} proteire] & o]
Tiehe s glstglon, gAE FAshE ddx
2] tumor necrosis factar-(TNF-)) 2 interferony (IFN-y)<}
2o AFEAE BE9 cytokine =7HA7 luteolysisS
f=3t= 1a7) 9lti(Davis and Rueda, 20025214] &2
Aol e & FAERA T o] TG SAIA A
apoptosi¢} A QIAES EAs] fla wAHF]
A 223 o] 2 E-E E# ¥ steroidogenic”] 52} theca
celld] 544 AYar 9l luteal thecal steroidogenic cell
(LTCs), LSCs™! LECsZ ©]&-3}o] apoptosisthd QA=
£ AT

Aol AHg3E sEARS AT sEAEE
% 1(KTACUC-17-109)2- Wro} f-2]& o= 433}

3] 5
e, & FAS ?@3}71 flate] Qe mFA A =
Aol

O

S tHMiyamoto et al., 2000; Kim et al., 201834 £ 5

7] A =HE FEsialom Ax 2EE 9t AldE
22 %45 0.65 mg/mL collagenase A (Roche, Switzerland)
2 50 U/mL DNase | (MGmed, Kored) 715 Dulbecco
Modified Eagle Medium (DMEM; Sigma, USA)* 30T
oA 907+ 1 HHe ¥ DMEM/Nutrient Mixture F-12 (D/
F12; Sigmadll 10% Fetal bovine serum (FBS; Cellgib)g--

€ s A S AR e dRas davel Fig. 1. Morphological characteristics of LSCs (A), growidtCs
(1,800 rpm, 1@H3te] A5HS AASIATE o] & AlEH] (B, upper area) and LECs (B, lower area), isol&le@s (C), and
oFol(D/F12 + 10% FBSY 771+ % 100 mm culture dish  -ECS (B), White scale bar, 2g@n.
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(NUNC, USApI &3 ¥ 38.5C, 5% CQollA 16~244] (sc-7382), mouse monoclonal anti-Fas (sc-7454Q)senmono-
b w) F2E MAEThS LSCs (Fig. 1AE B8I3ltk o] clonal anti-TNFR1 (sc-84363 mouse monoclongb-actin
Z28= AlZ] morphology (Fig. 1BE 7150 % LTCs  (sc-47778% 1:5000.% 3]A3lo] 4T oA O/N A% o
(Fig. 1C) ¥ LECs (Fig. 1DE 7¥3} 5 cylinderz ©]-83F 23} 34 1:10,000-2 34 % goat-anti-mouse IgG-HRP
o &) ek & Agel o] &3k rhFig. 1). (sc-2005E ©]-&3to] HAolA ARt &9k A2 4 vk
)| 2222} A|3Z2] mRNAE RNAiso Plus (Takara, Japan) A1Zth @A 7FA|81E $]sle] ECL kit (Thermo Scientific,
= o]-&3lo] %3 5 cDNA synthesis kit (Takarg ©]-&  USA)S AFE-19.©™ EZ-capture Il Chemidoc (ATTO, Japan)
3lo] cDNAZ F43512th 4% cDNAE TNFRL (5° & ALg3le] A|71818F 3 Image® o] &3] Walts
ACT GGT GCT TCC AGC TCTGT 34 5'CTC CACCTG  Fx[3} 3}3ith.
GAA CAT TTC GT 3), Fas (5' CAG GAG GGC CCA TAA  A3lof|A dojxl Axl= 57 T2 13 (SPSS, USAY:
ACT GTT TGC 32 5 ATG GGC TAG AAG TGG AAC  °]&3fo] 4 oA 7 A (Least Significant Different test;
AAA AC 3, Bax (5' TTT GCT TCA GGG TTT CAT C 34 LSD test)> 4-8-3F Duncar®] multiple range tesli 2]} &
5'CAG CTG CGA TCATCC TCT 3 Bcl-2 (5'CTG CAC  ¢]xKP<0.05) AAS A8kt
CTG ACG CCC TTC AC 3% 5'GCG TCC CAG CCTCCG  WAF7|dl| ul& A|z4] oA MzAPE #A Qa3
TTG T 3} 7 PCR premix kit (Bioneer, South Koréa) & xjo]& ER1sl] 913l 27d+7] 8 44 9] TNFRL,
o]-g&te] PCRS 480319l on A= 1.5% agarose g8l Fas, BaxZ Bcl-2 mRNAS] #2413t A3= Fig. 2 e}
o]-g-3sto] 100 WllA 20& &< 7195 5 uvel == WiSlth Baxet TNFRIS Z7|(Early) % 5 7](Middle)l H]

N A onAZ 13 & Image J softwareZZ 1(NCBI, 3l F7)(Latepl| A Fo4 o2 716t o Bel-2:= %
USA)S o]&3sfo] HdagS 4188t 71 mlgte] 7] Bl 7] FolHow At

FAAES] g FAL V) S §835ke] 4 (P<0.05). 13 Fas mRNAS 71914 2] % (P<0.05)2
3 tHHan et al., 2017). 2pg] ©HAS acrylamide geb- = ZAs o 7] @ I f-o)F el zpol7} vk
o]-g&to] A7]A%5S AASH T polyinylidene difluoride  YFA] @¥QttH(Fig. 2). ¥kA o w2 A= ¢Jalo] A HE |
(PVDF) membran€ = transfeis AA|gF ¥ 1AZF 59t koW ApgollA] 1] E= PGFael o]ate] 7324 2 7]
blockings: 2 A3t A glel A8 &A= Santa Cruz 54 E& 7} 37 apoptosigl 718§ E ti(Stocco et al., 2007).
Biotechnology] A5 ©]83kalom 13 &A= mouse 371 ¥ &8k luteolysiy’t Yojv= s<telli= apoptosis
monoclonal anti-Bax (sc-23959), mouse monoclontiBah-2 Ao F diEdez 4HA A& TNF receptor 1

>~I'

X
F

Estrous cycle 2.0 - [Jearly [ Middle [ Late
Early  Middle Late
* *
Fas e 127
K]
(7]
o
TNFR1 S
5 104 Bl =] h
Bax 2 x
2 *
2
Bcl-2 0.5 +
B-actin
0.0

Fas TNFR1 Bax Bcl-2

Fig. 2.Change of Bax, B&; Fas and TNFR1 mRNA expression during estrous @ycorpus luteum, corpus luteum tissues wessidiec
to early, middle and late according to morpholayy genes expression of middle and late tissues@vasalized to early groupP<0.05.
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(TNFR1)} Fag’} g3} ®th(Penny et al., 1999; Taniguchi 1 THStocco et al., 2007 A= 3] S7]o= HIAAEE
et al,, 2002).4% AT-Adl M= 2o F2jo] Zhsl o] F7tell ok A H &) Frleb ol whet H37]
dojufi= 27] FAxZ = TNFRL mRNAH 7483 o] S0l Fagth Fasle] -] S7hdvkar Bas v
U Hgo] dojipi= F7)oi= apoptosisT=&41¢] WEY  (Kuranaga et al., 2000%- ATAdol M= 4] AA
o] T7ket A& RISt AA= TNFe mRNAE wijgk o] sHdshA| dojuli= 2719} luteolysig’t w4 3HA o
F-13~18Y o]% HI7|o A A oA FTITAL B U= $7]ol] Fas mRNAY <Fo] SRl ol A
Jl(Sakumoto et al., 2008)3} o1, & HFoA = $7] F FHe= 7]EY] Had Adet dX§ AS glsigith ©
Aol A TNFR12] mRNAZ}F 57138l H o] TNFue S A Aulef| $x|5le] apoptosisHlE AT E =
Z-go] ghitelr] 95k Zloje} dvkEn) g A 1 2=ol ol S7lehs wEFZEE o 9]F24] apoptosis
o] EAsH= Fags WM Lo =A131= Fas Ligand (Fasl) $1AH52] Bax 2 Bcl-2 T TNFR1 ¥ Fag'} S716t= $
o} Agtaste] FAAES] apoptosis gt A 710 Bax= 57FsHal o™ Bel-2= HAsisith olefdk 4
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Fig. 3. Change of Bax, B&;, Fas and TNFR1 mRNA expression in LSCs, LECs i@, luteal cells were isolated from middle pl
corpus luteum. Genes expression of LECs and LTGswamalized to LSCs groupP%0.05.
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Fig. 4. Change of Bax, B&;, TNFR1 protein expression in LSCs, LECs, and LT@sal cells were isolated from middle phase as
luteum. Protein intensity of LECs and LTCs was ralized to LSCs groupP<0.05.
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= A=A A uteolysigt Dol o W EZE=g] o}
2|4 apoptosi& cytokine apoptosis=£AEol 23] &
38} "dhar saE

W 3=7) W A 22 o)A apoptosisT&A S} M ER
Zgjo} o]&H apoptosis?IAFES ERIs & S 4
3= TFFSh Al MR apoptosisl HEE QA BA
317] flstd F7] FARKE el SRz A E
A1E mRNA 2 protein 93-S Fig. 3 2 40| YElgT)
Bax¢} Bcl-29] mRNA 2&d 2 LSCl| 4] LTCse} LECsH.
t} #2 FroE WAE a1, Fas mRNAS LTCs?} LECs
oA LSCsith 7] Hadd 30w 1% om, TNFRL
o] 7% AE ¥ mRNA 2ol 9] Fo] 2l x}ol7} 3
o1%] %] 29}tHFig. 3). Ba®l Fas?] protein 3o LECS
A LSCse} LTCsELTE 2 o2 g1 ITh Bel-2i=
MRNA®} -2 sfo] 11T} TNFRL protei> LECs
oA A HEAE 51, LSCse} LTCso] el Ao 7}
gholw] x| e¢tKFig. 4, P<0.05). 2H49] Iuteolysis= ©]=

o

T3 MlrEe] APE=HE A%t Schams and Berisha,

2004; Tomac et al., 2011; Shirasuna et al., 20891 = +=
LSCs ¥ LECs 7 714 E})e] AMaEe] 2Jsto] T30} 7]
o] FAE Bause] 917 wFe old digh A

© e o] Fol#|aL lvk(Skarzynski and Okuda, 1999;

Davis et al., 2003; Lee et al., 201@%3g} LSCs ©] <]l =
LECs 94l PGF2, 78415 2tal gl7] wiio] 3| =3
7o 4] 8] == PGF2el ©]ate] AlEAbEe] dojdtt
(Gwon et al., 2013)2% Ao A= LSCeIA TCs] A
7S ulal 9lal steroidogenic’] s Z+al = A W
LTCsE Eelate] Aol o]8at3lar ofe|gh Al <A
ul EAshH LSCs Wlell A& H&=2 E3FEo] glont
LECsAH F4& 3l7] wlitol] ¥ Aol LSCs2h=
TS AEE st & A o] gkt dAl=
TNFR1, Fas, Bad! Bcl-2 2do] ¢lo] LTCs= LSCs2t A
2 U2 4O Z mRNA 2 proteire] HE = A A
A¥E F3l TNFRIZS-H A 4% apoptosis= LECS]
H]glo] LSCs Bl LTCsOlA TS &ds] dold 5= AU+
S A =Tk SR Fas] A9 ThE Al S| H]s)
o] LTClA AA A== ol A 3 Al |
A3E2] FaslZ} LSCs 2 LECsll H]&ke] LTCs7} B 27
uke-st Zlolg} dekdc) Az s =RE 23 SLCs
o] 7%~ LLCsoll M8 Fas mRNA] o] A wra =)
Ul H.3(Kuranaga et al., 2000) 9o LECs?} vl
A= k7] witel 2 el A AFEE LTCse] 45

Fas '&del 9lo] SLCs?} H]sest B 3S Ho|u; LECse}
o] Hlar}t EA] @9k wlizel o] T LTCsl Uik 714
Q1 o] dasirial dAekEch

mEba 2 AHE Bkl LTCse Al Wl EA15HH
LSCs Ul A& Hl&= 3k AEdS FRlskqlrt. =3
LTCst= LSCs?} th2 7] apoptosigl 2101 Fasil gk s
o] A& ¥hd TNFR19] ¥hg-2 H]5:dk A o7 deher,
" apoptosigl HHE A} B2 LECse} Bl gk
& Holup @A o] A9 LECs H]ske] Fas
2 AL uhd TNFRIE B2 21 13t 4= Q)8lth
2 g ] A8 steroidogenic”] 5-S 3hH
zbal Rl LTCs= SHA| 8 A] 838k apo-
ptosi®ll 210] LSCs ¥ LECs?}= Th2 A3 257} E4)
g Zloje} when) g5 712l HAFE Fato] LTCs
oA EolHor W= AEF-2<1 9 small G pro-
tein A7 AHE 7|Nko R A F o] wAYZF A&
st A Ul apoptosiell tHgk 7124Q0 AT ==&
= zlolet wekerh
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