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Objective :

human oocyte and embryo in relation to apoptosis.

Methods :

To determine the distribution and expression of steroid acute regulatory (StAR) protein in

Immuno-labelling and confocal microscopy were applied to examine the localization of StAR

protein in human oocytes and embryos. Western blot analysis was also used for qualitative and quantitative

assessment of StAR protein expression.
Results :

There were lipid droplet accumulation in fragmented human oocytes and embryos. StAR

protein (30 kDa) expression was detected in human oocytes and embryos. The level of StAR protein expression
was lower in the fragmented group than the normal group.

Conclusion : The present study provides evidence for involvement of StAR protein in the apoptosis of
fragmented oocytes and embryos during in vitro fertilization (IVF) program as well as in the normal
development of human oocytes and embryos.
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B Aol B AL A9 dojgtY ol &
WAL vEZE=ote] out gl el At Al
YA 9l #AZF proapoptotic agents T antiapoptotic
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2. TUNEL staining

92} B djols £ASE Rolv datet A4 dAt
2 FEsla 4 ekt S0 dAFl A in situ apoptosis
detection kit (TUNEL kit, PharMingen)E A}-8-3}o A 32}
AALE 13ttt WA HjolE phosphate buffered saline
(PBS, Gibco)>.Z A3+ U3 endogenous peroxidaseS
E8A43 A1717] $18H9 3% H0,71F X8 wghgo 10
B7F A2 3}2, anti-digoxigenin-peroxidase 2 3047+ WHS-
AAT 28 the 3,3’-diaminobenzidine (DAB; Research
Genetics) &2 247t &A1 7] 31 Mayer’s hematoxylin &2
287 Q2ENS AAET 848 vk EEfolEe
xylene©. 2 573} A]7]1 canada balsamo.Z 3¢5}

3. Neutral lipid staining with Oil Red O

Hjo}= 10% NBF (neutral buffered formalin, Sigma)oﬂ A
oF 1087+ 1143k & PBS (phosphate buffered saline)Z
3] AZ 3kl Oil Red 0 G4 §lof 1583 ¥HEA]
AT whgol B ol Jelo] daae AR
9lstel PBSE A2 3 & &ebol=o] 223l mounting
medium (Sigma) .2 B-sle] Hv|Fo 2 HAsch

4. Western blot analysis of StAR protein

Zr Fobth 789 WAE Zb 15 ml microcentrifuge
tubed] ©& T protease inhibitors (1 mM DTT, 1 mM
phenylmethylsulfonyl fluoride, 2 mg/l leupeptin, 2 mg/l
aprotinin)E X33 lysis buffer (10 mM Tris, 250 mM
sucrose, 100 mM EDTA, pH 7.4) 500 ulZS ¥ iceoll A
homogenizerZ 1,200 rpmel| 4] 303] w23} 3l &3 A7
o} galE AES 100,000 xgoll A 3027 Q472 s}
nEZ= o} B3& AL U3 sample buffer (25 mM
Tris-HCL, 1% SDS, 5% b-mercaptoethanol, 10% glycerol,
0.01% bromophenol blue)oll =4 SDS-polyacrylamide gel
electrophoresis (SDS-PAGE, Bio-Rad)E 433} t}.

A719E0] Bd ¥ gelS £2|5+H transfer buffer
(48 mM Tris-HCIL, 39 mM glycine, 0.037% SDS, 20%
methanol)ol 4] nitrocellulose membrane (Hybond ECL,
Amersham Pharmacia Biotech)ol] & ©]A]Z t}. Membrane<-
ponceau S &4 5EF AAG F 233 FHRFZ AH
gt oAZe] AAAES AAF T 5% skimmed milkE
¥3}st TBS (10 mM Tris, 0.2 M NaCl, 0.1% Tween-20)0l|
A AT B wEEAIZL & TBSE o R Al Fs T
A2 ¥ membraneS internal control protein$! tubulin &
StAR] tist dA} A} 47 (A7 B HESAIR] &
TBSZ A|# 3t th-2 HRP (horse radish peroxidase)Z 3L
A @ oAk FA e 1417 WEEAIZTE TBSE o W
A28t & ECL (enhanced chemi-luminescence, Amersham
Pharmacia Biotech) reagent@ 1337} WHS-AJZith HES-o]
28 ¥ membraneS A o)A Xray filme] 102 &4 =
ZA7 bandS <15, StAR T F 9 Aol
W& P+ internal control protein?! tubulin®] density<}

5. Immunofluorescence confocal microscopy of
StAR protein
Aol AHS B B wloke TS A 3] 9
3l 70% acidic Tyrode’s solution (pH 2.1~2.5)°] &wn| 7
o7 AAEEA 202 e =FAAT 9 % ol
10% NBF (neutral buffered formalin, Sigma)ollA] <} 10%
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TS

173 = PBS (phosphate buffered saline)Z A% 3}
H|Eo|Z ZAgtS =27] 93] 2% BSA (bovine serum
albumin)7} % 7Hg PBSO A 1027F WAl A Th. 2} wjo}
£ StAR protein®] T3+ Ux}3+A (BD PharMingen)S} A
24 1A FF 9H3A7]a, PBSE AHE o
FITCE ¥AE oAz A2dA we 2zl
FHZ AT S REAIAT whEo] £ wjote
PBSZ A #3le] &g}o]=o] 223l mounting medium
(Sigma) 2.2 TP o5 FFAvFoZ BASHT

1. TUNEL staining

AT F 7 5709 b} 2 wjo}S TUNEL HHg o
2 9A% 2% 2o g ToIAE Ad FHYMo|
THEEHA dgoy FAHS Hole T A= TUNEL
staining 23} g FF o] HEE AT (Fig. 1).

A B

Normal

Fragmented i)
5

Fig. 1. Detection of apoptosis in human embryos using
TUNEL staining. Normal (top) and fragmented
(bottom) embryos were stained with fluorescence in
situ apoptosis detection kit. Arrows indicate fragmen-
tations in light (A) or fluorescence (B) microscopic
view.

2. Lipid staining with Oil Red O solution

54 Ado] HedAHQ JAE Hol= Oil Red O 4
A3} BAS Hole oA AEA W lipid droplet F-$]
o Bedoz guE AL BT & A 2y

oleia Qae o) gl ANE Ad BRHA %

okth (Fig. 2).

A B

[ s

Fig. 2. Detection of the presence of lipid droplets in human
embryos by Oil Red O staining Normal and
fragmented human embryos were stained with Oil
Red O in panel B, lipid droplets (arrows) show red
color. Non-fragmented embryo (A).

3. StAR proteinQ| western blot analysis

2HEolE TEE QAo Bed ZYP2HES it
#d EZ=gol BlA] StAR protein®] HH-S H4

A9 dAeh FHstE Bole YAE t SR westen
blote 53 2I3teich

StAR proteine EE WAl A AZHAY. 11 F¢ &~
HRol= AAo] gitet Bals 23 tE AN E
o] & protein®] EA7} RuE o, A7F vy EA
oiE B A¥S Bl AS WeAe

StAR protem«] 4% 71Ee] Ru" o
TYT FAF 30 kD G A 7:-4%5]
internal controlZ 3}4] StAR protein
2 Scion Image Program=- %53}
Hole WAkt (041:0.05)904 B &
T A4 GAT (1.77+0.53)01 4 StAR protem«] o
o =4 JeErgt (P<0.001, Fig. 3).

A B

Nommal  Fragmented 20

W W o
o g +— 30kDa

Relative density of
StAR protein
s

Normal  Fragmented

Fig. 3. Western blot analysis of StAR protein expression
in normal and ragmented human embryos. (A)
Electrophoretogram of western blot analysis of StAR
protein (30 kDa) and tubulin (55 kDa) as an internal
control. (B) Relative levels of StAR proten expresswn
were calculated by Scion-Image Program®. Values
are the mean=SEM. *xx P<0.001 compared with
normal.
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4. StAR protein® immuno-labelling % confocal
microscopy

StAR protein®l] thah G239 o]o] et FFH2
o] 2184 & Whg-A]71 % confocal microscopyE StAR
protein®] A E4f AF-E &It

StAR protein 't B wjolo] & Aok A A
Aol 24 F1F X3 USS Felstdon, 1%
d Aoe £4S Hole dATdA B £48 Ho
A e B4 WA o s A UEsT (Fig. 4).

Normal

Fragmented

Fig. 4. Localization of StAR protein in normal and
fragmented human oocytes and embryos using
fluorescence immunostaining. A and B, Unfertilized
normal (top) and fragmented (bottom) human
embryo. Light (left) and fluorescence (right) micros-—
copic images. Arrows indicate fragmentation.

|

Uzt

A|EZAPE (apoptosis)o| & AIE WA o]& Fsl=
Azl o3le] TSt TF5H QA AEAL (cell death) 2
doz 548 AEZA ZAL (necrosis) EdT= 7
g, gegozE g gojgo] Ink?

AZEAE FEFE PAE dFSd IAEZE Fas,
Fas ligand (FasL), Bax, Bcl-2} 18]l 2| 2o]E 522
(steroid hormones), 43714} (growth factors), 0] E7}S1
(cytokines) 5] Q& ALZ dEA UhP

StAR protein mitochondria®] EAJ3}= 30 kDad] ¥
AL zHe phosphoprotein & 2 A4,'%* 28| 2 o]E7L A
A= vEZ=g|o} WEF P450 scc B4 FH2HE
S OlFAFLEN AL U ZHZRo|E AT
2549 715 9gshs gudo g ¥

2 SAR FAAE AAT knockout mice FZA]
=R YA A9 BB B A&e] JAE
AN E7} apoptosisel] 23] AFEEE o] BEHA
o}, T3k StAR knockout mice A A= FE A5o] o
AHA 27] da AEFR0) 0|24 He T B
FHJL? o] AH AZAE] T )5 olgo] SAR
oz #do] glon, o AHZo|E A HA
Hofste StARS] Heo FEgFE TV WEoZ AL
g1 Ig”

B Ao A apoptosis?] A EZ d] AHE-E= TUNEL
stainingS F3kod It WA @ wjole] EAsst
apoptosisol] 23] dojue= RS AT F Utk =
St Oil Red O stainingS 53 MEXZ W A2 Fx <
A7 A 3 owjore] FAsTE AlE AW AF 44 (lipid
droplet)?] 2 op7|sithe AMAS ER1E = UL
ol 37, &9 HAE T3 e TEENAMY BF
olqe) 71 Ba AnFe FIEE & 5 Ul o]
Ad TS Bole WA 2 ol AlZAYy AE =
e AZAE S AR A HEZE LY 7]5 o2
2 2 Rol= AJAS 23 A4 dAtFHF o] FHE
Yo A3z AztE

Suzuki 52 QU7 da o] FHPAMESL ofd m s
w2t A § 5-3 b-hydroxysteroid dehydrogenase (6 5-3
b-HSD)9} 17 b-hydroxysteroid dehydrogenase (17 b-HSD)
of &AE HES WA Z2AZHE Py A2E
e (B9 EAE AT 2ZH A ] 2HZ =
A3 7150l B A5, w4, 283 27
g Hgo) Fo23 4L vIgn Busget B 4
T Ax} 2H 2o)= Ao FolsHE StAR protein©] &t
A 9 ool A HEH AT A © wjofe] AHZ o
T A 50| A S-S AT B 4 Y
o} o2 £838E Ho|= apoptotic 'dA} T Hiold
A= StAR protein®] Hdo] wokst Wi FHSE Ko
A Fe BAARJA G L wjore] A% HdeHA e
= A0 2 Ko} StAR protein®] Wi T Wz} L ujole]
A Ao BFHoz Fa3 A4S YT A
o7 Holy, EAE Hole dA E HjoldME
apoptosis T8 ZARZA 75T AoE FEHT
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23 : Iz ¢ 9 vjole) sl BE vlEEEDloh ) SR YA 4 47 9 Wsh de ¢
1A

L B

AT WY o4 B9 BN RS B AHE 9 vk B4 dAer BAsE Hole
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A3 : SIAR Do) Wy o 55 Western blot 45 B3 E<1%t A7 StAR T Fo] WAl T A
ZHe 202 JENTh SAR Bl Ao e FAE KHols WAt Bt A datelA o 4 vg
W StAR Aol tigk A3} FA} ofo] utE FF FF o2} FAE WA F confocal microscopyE
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T @i do] AEAd 2T EAste AoE FRIFATh g FA T P 2H3E Role W
2 vjojellA] Bt Aol i B Hjotd A B & AoE FRIHIT

AE : A5 FAA 3] BEE = Az FAh B ujope] L3 AL apoptosis®] AEE Fe] A
& 5= TUNEL stainingS 53 23 23} apoptosisol] oJa] dojube= AS &AE & YA & o] 3 dat
2 djole] B/} MEF Ul A A3 (lipid drople) 9] F24& THHTE AMES S8 4 glglon o]y

g 2t 9 g oot Mo ATAY AF FH & AFANE Y ARA HEZE o} J)T o] Fow X
HZol= S E3et Ad tiat Aol o o] MAste] A1 Aag Bl 2E|Rol= YA Hefs)
T StAR protein©] W7} B wjotdll A HEEE AMYE WAt 9 ol 2 Eo]= HRA s o] EAsta gl
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Hol#] o= AAAQ At 9 vjobe] A9 AstA vehvks 2102 Hol StAR protein©] HiR $ WAt 9
ujobe] A WA B2 oG A4S FYPT A o7 Holn|, BHSE Hole WAt B wjoldM=
apoptosis T3¢ ZAAZA 758 Aoz AZHrh
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