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ER 2~E#|2(ER stress)ol]l 9|3k o}%EA] 2~ (apoptosis) AMAE FaAHRoRE {3l EF5E JRAX
(Oocytes) A<:3} = Hjol(embryos) e X8 WA XA E.

A3 2

Al 18l 9lol A,

A7) ER ZE# 20 93t o}l ZEAX A AFAlE B2 AU A F Y o E(tauroursodeoxycholate)$l AL &
Ho g sk A =AE.
A7 3

ER 2~E#~(ER stress)ol gk ol3FEA| ~(apoptosis)E A= e EFOE 3= LfFTEY WEAE
(Oocytes) <3} 2 wiol(embryos) ek =% Wb,

AT 4

EIFEE GEAEES BEFE5USAZ Y o E(tauroursodeoxycholate) 7} 3 wjx]ol A wjdsl= AS &
Ao Z = W,
AT 5

A7) g2 ad A Fo EE WA F 10-100uNe] FEZ AR Ag SHow
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e XHTEY dEAX 453 9 ool g £ X ZAHE 9 olE o83 dEAX 453 4
=c Ao B, B FAFo R EFS-E-Z4HSAE 8 o] E(tauroursodeoxycholat

= hud
e)s ¥3she XfEe JRAX 453t F ool e & A9 olF o] &3 TR E FRAE A3
7

I

Zd(folding) F A &AY, % Z98 aMAE5S AF A (Endoplasmic Reticulum, ER)o| 2531, Unfolded
Protein Response(UPR)E A SIAA MIEL ~EH A W3a == st} RS Ax2 dwlAST A4 34
of Fo AMaE7|Fela, AE W ZE A FAo #Adth ER @Al FoIAY, 2E wAYS 4
2= PEse AE5E 2EYHA=E ?lf?} M E2o] o}FEA~(apoptosis) S Effh:} T G5B A o]l ER ~
Ef 2z 93 ofFEAIA WAYSFE Z dEA A= AT, EIF2AK3(PERK), ERN1(IREla) 2 ATF67} ER 2
Ed 2 7oA UIPRS &4 514 1% O R ola ¥l 9lrt.

w99} o7t A A ENA, X-box-binding protein 1(XBP1)o] UPR & x}¢] &&S FA3+= F3 activator=
defA ATk, 2E#HZE Aol A, XBPI A MAY ¥, HAAMAIE endoribonucleaseo] ©J3te] 26
SFHLEETE AARE $4A0lA &S 2Efolde AAiE AZTold® XBP-I1(ABPI-s)& A3 Ett.
o] XBP-Idto] AlxEe] #o g o]Fste] UPR FAAE &AdstetA €. 2822, XBPI-s& in vivost
in vitroolAl ER 2EH~E REUHP3= e AFEEHAL ).

S, ERERS FAES ASHAE GFF Sl EAskY, ol mth mRAQ A9 FAw o4
W AT Aot A Sol, BN EREFHTE 10-110732909] " ESFAUSA TS LT}



[0005]

[0006]

[0007]

[0008]

[0009]

[0010]

[0011]

[0012]

[0013]

ZIHSd 10-2014-0055651

Y 7] ¢
5323

(B33 0001) H3tel= 5253 10-1107329

w59 1§
EC R

owad @Asd e st 2fEE

A2 2 7

A9k o BAS Aastr] Yete], B WS R ~E# ~(ER stress)ol] ¢g o}FEA| 2~ (apoptosis) A3 Al
2 fFaAEoR siete EHEEY GRAFE(Oocytes) A43F 2 wiol(embryos) od 28 Hix] 2AES
A &3},

N
[e2)]
=)
>,
m
&
>,
2
o
ot
o°
i
fm
L
>,
2
L)
>
T
o
_{
HU
m
>.
2

L2-A]Z ¢ o] E(tauroursodeoxycholate)?l Zo] n}

o o
2
o
on
°

, & AP R 2EH2(ER stress)oll 28 o}FEA| 2 (apoptosis)E AdlshE AS EHOR st XRHE

[e]
G A E(Oocytes) 43 2 wo}(embryos) WE 2 WS A F3),
2

rr

bR
lo o

A7) e IGEE GRALE B$2-24Y A Z8 o] E(tauroursodeoxycholate) 7} E3HE v x| o] A vk
st Aol uhghE s},
A7) BFSESELUSAZYCEE Hl#] F 10~100 uMe] FEE H7lEE Ao uhghz s},

Wy £

2 oago] vz 2AE 9 olE o]&3 XFFE GRAME AEst 2 vjo} dY 3 W o, ¥FEE
o] dRAEE ggoR a8 dEAEY A&st 9 o} HES ZHAA & ok

ZEHo] 7ha3 dy

T la @ % 1bE ub$2A GEAEZ 2 preimplantation embryosolA] WA XBP-1& AZE3 ATjo|1,

T 2a YA & 2cE ul9-~ preimplantation embryosol A XBP-1 ~Z ol A& AE3 Aol

3a 2 E 3bE uf$A Hjof Wdo A AEH A SEAe gHE A3 Ao,

H

H

da WA = 4dE 1-cell ©7 vjolol A &4 XBP-19 W3S =43 Ayto]l,

H

Sa & X 5bhi 2E#HA FEAQ XBP-19 BX 9] X g&EAS #el3 Ao,

H

6a 2 = 6b "S-~ blastocystolA] oFEEA] 2o tldk TUDCAS] &S 3Ql3dt Aol

H

7a WA & 7dE =X A|2"o|A R 2EHA AT E A& 23S el Aol

ki

8L X JFRAME % preimplantation embryosoll A XBP-I mRNAS] & FAHS UeERA Aol i,
= 9a WA = 9cE HA GRME A5t TUDCAZF HX& g BT+ dyjoln
= 10a WA = 10d= #HA blastocystd] qualityell thdk TUDCAS] EHE Y= ZAxjo|t),



=
ki

=

8

=
K3

1A

3]

A

Ea

=35| 10-2014-0055651
F o} EEA

o

SEBIEEER

=

s
o]

H

o 9
of 4%t 2 v}

el
=)

<
X

1A

€ WA 2Hd=s AE

3]

Al

-
R

afo] HELA
12

[<)

°] ER ~Ed¥
BEAARR oofA]=

1

=
=]

|

-
X

]

=R
all

EA]~(apoptosis) A
han |
3}s}2

23, Al
EA2E A

94

2
=]

vjo}(embryos) e
[e]

&
=

3L
=]

o}

=

A5
o}
% of

i3

=

=

o <]
A=

A

fol of7lEE RezA of

Eal

o

=il
=
Eal

EA

s AT

o] ER 2=EH¥

S

=
=]

) UPRel ¢
o}

i

k)
w

ST
X

s

ZromMA Al

:lj_
9

[ 54

& FAF hg

(Oocytes) A48}t

5171 9
Al

o
2EY 20

J

P
h=4

ER
(tauroursodeoxycholate, TUDCA)©|t}.
g2l 1>

wigs 44

Hjj =] o]

wepbA], B e R AEH A(ER stress)ol] 9

AF7] ER 2Ed 2 A

71
<

[0014]
[0015]
[0016]
[0017]
[0018]
[0019]

do oF T ! P w L " = ok
oW R < W R = ~ B
S R ul % ~ RO cl % P
CE L4 REE T . ®
S B - T -} i
w4 FXETL o4 g P ol
T x o M T3 ol I X
- H T of- o i X = = 0 2 il
S = 2 S R o
R e W EhTgp & w ox Fog g
L= ol A T TR = - Nlo oo
NE LR = 2o X e oo A
Tp BT B By Boom & 204
m; s ﬂo __mw = mTﬁ = X M 2! H " MAT e
o _ o = ) " -
T — 3 0| fatin p — 1 T
= NwEu o mapX <| = 4w oW
oE Do U R N o = ooy W
~ _,:1 ‘HAII Z_.# Wi A—I OWH X Hu_l ;lma me —_— \w
TR H L gwE .4 kg D
MW X " ooy ) o ae Nos T2
,mﬂ o = :.L lo o
op ® %o = o % RS
L TR AR o o o
%u}aﬂﬂﬂ bRy S x MMHM
T oo @K o3 o X~ NP N
0, E 5 R TR ) e oo g
e | oy W ™ i — e O = WLM
o o aK Jr B _Mor oMo np W " N o o 3 OX
2 4ETE BT Fdxd T F R Egom
T s e T x o > = o e
&_ 70 E o = T ﬁw N zm o o WM ﬂ &
O o T s 2 - X o 2 — LT
UM... D o _wi E ia = %A ol < <0 B3 DE UrL ) A ~
5 > FIPT oW gALE . o mm o 4 P8
I & e S T N
=z ¥ Ne o B o 2 om ol = e ° )
2 4 = W o om 1 w2 =
AVECINT O~ I~ ol m — 0 =
=0 Txn ee pazts L 2 5w T E
) oy Ay & 2 = =
sey 2 Lok oz £ BT LT
SO I s = By ° S % % 8 4
T GO R Mg W o SECEEE
ot BTy L2 TPYE % EE S 5 E s
FERE bz E3¥g2 s TE 2 E 2
T S£¥mc Ts L ME MY F T W om
R TR R T g "L Pwoe F B o4
Ao Mg — T -7 2w
E# © o= :.L — Eo 3 Mu.l PE ~ Wi
= Bl TR R T T T T T oo o W
O S . o MHE 3% . PR P E P P .
T N B A 1] F T & N o o
TReE e oprize DL 0T 5
WHEM® BT PN s BT o o o o
= = = = T oy T = = &>
N [a\] [a\] [a\] [a\] [a\] [a\} [a\} [a\} [a\}
S (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3
) S S S S S 2 3 =

|2 A Z ¢ o] E(tauroursodeoxycholate) 7} E3FE vl x| ol A HfoF

wjo}(embryos) 2

ul
=

¥ (Oocytes) A<3}

AL
s i

o RA

5

[0030]



[0031]

[0032]

[0033]

[0034]

[0035]
[0036]
[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

ZHE3 10-2014-0055651
ahi= glo] whgrAs).
37 B2 ELUSAZYEE WX F 10-100 uMe] FER 7= o] uhaH .

oML, AAAE Botol B WL t% A AP,

[HA]4]

B AA oA AlEH RE chemicalsE tE 7127 ¢l 3F Sigma(St. Louis, MO, USA)ERE FY&le] A&
SFTh. TS, 2 AAldoA AlgE BE FE AEe ST FEAE &9 A e AldgEHd
o}, w3, E AAde] AeE BE HolE &= one-way ANOVA 2 Statistical Analysis System(SAS, Cary, NC)

9] general linear models< X3} Fisher's protected least significant difference(LSD)E AF&3}e] i
259k, M= <0.050] ).

AAe 1
1. Al £ 9y

e GRAE 9 wjope] Fu]

vesicle stage®] WEAEZE ICR ¢H vl$2(Charles River) ZH-EH cumulus—oocyte complexes(COCs)ZA] +2]
St 5~7FE A w920l 51U PMSGE FAFSH] FulhE sk, 48417F ¥ S| AAZTE. YAaE FHM Wi
A (Millipore)®2 FA3AE. C0CsE 71AIA o2 AAAZ|aL, GEAEE 0.1%(w/v) hyaluronidase®d &3l
FIM s x]oll A s’ sle] A&t Th, germinal vesicled Este HEAEE FASIAT. A& MIT WEA
X & PMSG FAFSFaL, 44A17F 3 510 hCG COCsE FAFSH & COCsZ FA3IATE. hCG A} 18A1ZF & w925 g
AA AT, COCsE FHMo A YZ#o 2 RE A7 38lal hyaluronidaseS AF&38le] GREAES 578G, zygotes
o} embryosE @71 9135k, &FH FHAl nCGE FAFSEL, FH I wwfAZl F, one-cell, two-cell, four-cell,
eight-cell embryos, morulae, blastocystsE ZHzZ} 47] ¢sle] 18, 44, 64, 72 88 % 96h phCGell 3| AYAIF T}.

Mole] in vitro culture$} TUDCA treatment

wjo} Wekol thdk TM(tunicamycin), sorbitol @ TUDCAY EHZ &<l3sl7] ¢+, two-cell stage Hlo}S 44h
phCGoll Al 4=A3kaL, TM, sorbitol = TUDCAS] &4 & F-AslolA vttt Q7%= drug 55+ M16°
stock solution® @ 3]Asle] AR5}t 25~30709] wjo}ES 40l droplets® culture mediumo] 3L, wu|
g odS dar, 37T, 5%(v/v) €0y dtoll A miFstalct.

RT-PCR

FAA TS EA6 7] Hste], s gAY s dRAE 2 7] djof dAE A Y. total RNAE
RNeasy Mini Kits(Qiagen, Valencia, CA, USA)E A ZALS] A Alel] whe} FE&AT. FAAF 928 5o,
% 20uLl H392] total RNACO.5mg oligo-dT, 1X RT buffer, 10mM dithiothreitol, 10mM dNTPs)E 37CellA]
50, 70ToA 154 &<t IR WA, AFRES 4T BBt 7+ RI-PCT WHgE-2 4ul cDNA,
10pm/ uLe] forward primer % reverse primer®|QATHE 1). 33] wrE-x o7 $331% o ZF AMZ o] pRNA &
T2 B-actin mRNAR =A3}ich.

#£ 1
gene primer sequence Accession Annealing | Product size
No. (C) (bp)
XBP-1 Foward actcggtctggaaatctg AF027963 60 279
Reverse tagccaggaaacgtctac
beta—actin | Foward atatcgctgegetggtcgte NM007393 60 517
Reverse aggatggcgtgagggagagce
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Immunof luorescence Analysis

o] @A npg-2 HjolE Ao A 30% FoF 4%(v/v) paraformaldehydeo] A AAZ]aL, 0.1%(v/v) Triton-
1008 30% 5ot AFAAT, dRAES wjolE 4TolAM 3%(w/v) BSAS ¥&at= PBSol SHLfo]lER BEZAA
7]13L, blocking solution®® 3]A% rabbit polyclonal anti-XBP-1 antibody(Santa Cruz Biochemicals,
Santa Cruz, CA, USA)E 37°ColA 1At gt Aol Azt 0.5%(v/v) Tween-202 ¥E3Feh= PBSE A% g
S AMZ2 blocking solutiono] &3|% anti-rabbit FITC-conjugated secondary antibody® 37ColA 60% %
o} WESAIF Y. T o 2, gt id gAe] MEES DAPIE ¥ 88l VECTASHIELD Mounting Mediums A}
£38fo] mleEAAT. A Zeiss scanning laser confocal microscope® AFE&te] Adom | LSM Image
Browser& AR&3ste] AT, A& 20 GRAME EE vjolE uf dAIwitr S350t

[

Terminal Deoxynucleotidyl Transferase dUTP Nick End Labeling(TUNEL) Assay

BlastocystE Zu|d¥Z¢E=(PVP;  Img/mL)E  E&38l= PBS(pH  7.4)° AW AHEL,  4%(v/v)
paraformaldehydeE -3} PBSE A-2oA 1A17F B¢t A ZAT. 114 & parthenotesS PVA-PBSE A%
Skar, 0.3%(v/v) Triton-X1000.2 Ao 1At &<k lftHle]dste] HFA 7. wjolE PVA-PBS® F ® Al
Z3kal, fluorescin-conjugated dUIP 2 terminal deoxynucleotidyl transferase(in situ Cell Death
Detection Kit; Roche, Mannheim, Germany)® ¢Fa ZZoA A2o: 1A7F Fob QFH o)A AT, A4 3
S ¥A3s7] Y8Fe] 40 pg/ml propidium iodide(PI) 2 50 pg/mL RNaseAE 37ColA 1A]7F &9t countstaining
T ujolE gk #Au|& Yol mhEA]7|aL, confocal microscope® TEE T}

ro

Western Blotting

toFgt gAle] vk wjoh(MEY n=100)S PVA-PBSZ 33] A& 3}aL, extraction buffer (PRO-PREP; Intron
Biotechnology, Seong, Korea)= AdAEAZTE. FZd DHAES  10%(w/v) SDS-PAGECNA  Bio-Rad
apparatus(Bio-Rad, Hercules, CA)E A}-&3}e] &E]3laL, Bio-Rad Mini Trans-Blot Cell& A}-&-3}¢] membrane
o7 EdAYEy. WE YIS 5%(w/v) skimmed milke} 0.5%(v/v) Tween-202 X3$+s}i= Tris-buffer saline
o7 BR2FA71aL, 5%(w/v) non-fat dry milk powder$} 0.1%(v/v) Tween-205 X33} Tris buffered saline
o &3ll¥ XBP-1¢} B-actin(Santa Cruz Biochemicals)oll tgt primary antibody®l 15% &<t =FA171a, 3
-84 H3}AE  anti-mouse IgG XEE  anti-rabbit IgG peroxidase conjugates@® ECL detection
kit (AmershamBioscience, Piscataway, NJ, USA)& A}&3le] AESAY. BE AdL2 39 W55 A,

2. 2 3%
A
GV, two—cell, four—cell, eight-cell, morula % blastocyst TAIA2] w}$-2~ XBP-12 tji-&o] o] &4
stul, Avrt AEA EATES FAFATHE 1b). WO, one-cell WANM w2 XBP-1& F2 AL
o EAS R E 1la). #AFELD dAoA], XBP-1& metaphase 14 spindle microtubuleso] 9%
31}, pro-metaphase II 9} metaphase I 2 & 3k= spindle microtubuleso] A9 A& = 2F3lE o=
la).

EAE 2 preimplantation embryosolA]¢] XBP-1¢] W& x|

27] G Mol A k-2 XBP-1 nRNA 2Zafol el 57

e

RT-PCR &4 oA += two—cell, four-cell, morula % blastocyst TANA A=ZEloldH XBP-1s 2 2~EE}o]
JE A ke XBP-Iu mRNAZ} E5 AEE oY, one—cell @AM E XBP-Iu mRNARO] ZHAEHJTH (T 2a).
Westrn Bolt A% 99} dAHE= A4S A& = JATHE 2 b). °]#d Az vf$x

embryos®] el XBP-1¢0] F8g H3E Gists A0 g5 5 Ut

2~ preimplantaion
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opo 2 wjo} wretelA] M AEH XS AT

one—cell Hjo}E 2pg/mlL TM X 25mM sorbitol® &8 23}, blastocyst WE &E7 dAs] 71423de 3
ol tH = 3). ey, TM XX sorbitol® HF-AIslellA  two—cell A wlole] ok 80%7} 60/\] z
blastocyst2 W&3ts sttt ey, Sug/ml T BEE 50mM sorbitol oS A gd wiole] A% two-
cell ©HAONA ers W3 Oom | blastocyst® I &akA] eFokth, o]k Adfe A &e v 2Ef 2= v}
I DAlA AAAE 7 des G g,

= Two-cel

2EFx fEA 93 one-cell ©A Hlolo A 2] active XBP-19] f-%=

ek ~E# et R AEH A~ BAZ #2357l Y3te], one—cell ©@A vk wjo}= TM T+ sorbitole] &
A e FAstel vttt RI-PCR 23 44249 one—cell HHOMWL 2Zglo| ¥ XBP-I1o] Felw A 2k
ARk, Tpg/ml T H3E 25mM sorbitolZ A 2]3 one-cell wiole] 74 xZeholdwl XpP-10] QA%
4a). o]¥3 A= western blot %@.OﬂﬁE AR 4o). —%7%13&, immunostaining w41 A%,
T sorbitol HEHA @82 G4 one-cell wjole] 9 A3 Aotk XBP-1 wuldo] ElE o}, 1pg/ml
TM T+ 25mM sorbitolo] A 2]¥l one-cell Hjo}e] ZH$- AEAI} 3 FZo A XBP-1 Wl do] Flw (=
4h). ol2l3 AFzEE, %7] @A wjoteA ER 2E#A FEE lug/ml T B3 25mM sorbitol HE91 Ao

°]
Hele o & qlvh,

ﬁ

Z2EH 2 59 Two—cell A vjo}oA XBP-1 ©iA o] &3k

™ 9 sorbitol®} £ 2~Ed 2~ FEA HA stollA, two-cell TA wiol= A2 2Fgte] As7t A H
AL AQslaye o= XBP-10] ¥ A LUtH( = ba). T3, aFEo 2E#HA FEA9 TUDCAZS SHA
A egdS AE, two-cell ©HA #jole] XBP-1& oz Auix]EArt. o]2}d A= western blot A AT
FASATHE 5b). ol ARE Fge uf, o] EAsk= XBP-1vto] 7|5AUS A= = ).

ulo-~ wjo} wrao]A TUDCAS] &3}

TUDCAZ} ER 2EH AR FLHE ofFEAAE AT + Jd=xS g9
FEAR A3 xdy 2EYA FEAY TUDCAS A Aeld Ao 2 YUro] blastocystE29 TS
#AFstn O A%E &7 ¥ 20 YRR ¥ 20 vhebd upel o], TUDCAE blastocyst29] g SHrup
ofel Wy = A Foll JAME dAe U A FAT F AT

371 9135ked, one-cell HjolE ~Eg
=3

2o

* 2

T oocyte?] cleavage(%) Blastocyst (%) total nuclei®] &
control 201 87.1+£2.4 81.1+£0.7 104.3£2.1
™ 197 88.4+1.4 43.7+3.2 95.7%£1.5
Sorbitol 197 86.3%+1.3 20.0x+1.4 91.3%+1.2
TUDCA 198 94.9+1.8 95.8+0.8 119.3+1.2
TM+TUDCA 192 87.0%£0.6 80.3x1.5 101.3£0.6
sorbitol+TUDCA 195 88.7%£0.8 79.8+2.6 103.0£1.0

blastocystolA] Z2E#HX FEAd o3t o} FEAA § & &3

lpug/mL TM = 25mM sorbitole] *2]% blastocyste] 7d-$- apoptosis’} @A3] el

S5pg/mL T™M =3+ 50mM sorbitole] 2% blastocyst®] 7-9- DNA fragmentation®] &A% F7}gto g &l
3, TUDCAZS 3sHA A28k 790+ blastocyst® apoptosis’} @A 3| A4S 3HQlsY

ZHE TUDCAE whe-2= wfjo} WA R 2E# 22 FREE olFEALE FAUS 5T 5 .



[0066]
[0067]
[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

ZIHSd 10-2014-0055651

AAd 2
1. A5 € 9y
ME wjok & R 2EH A XA

HA efol(AA 25~269) ZHE] F#lE Porcine embryo fibroblast(PEF) cellsS 10%(v/v) heat-inactivated
fetal bovine serum, 1%(w/v) nonessential amino acids(NEAA), @ 0.1%(w/v) gentamicing 3H-3l=
Dulbecco modified Eagle mediumoll A ¥j¥&lTh. PFE cellS 5%(v/v) CO, ¥ 37T 583 ZAd F3Utt.

ER 2E# =& F=317] 918ted, six well disholl A|H ¥ PEF celle TM(dimethyl sulfoxide Wl 2ug/mL)o
2 Ay sta, 6A17F ol AT

A FRME in vitro maturation

EEF A =F3 100~130kge] EjA9 dAE FAS}AL, 75ug/ml potassium penicillin G 2 50mg/ml
streptomycin sulfatefmf X3} 0.9% (w/v) salined] B & 37CE X3 2 3AIZF o] Yo A= %
ATk, follicle25E 18-Alo]x Hl5ES =3} aspirationrl# cumulus—oocyte BFAS A3, 10ml
syringe°] F%1t}. TL-HEPES medium (HEPES-buffered Tyrode lactate; Sigma) o & 33] A &&tx, 49 HE|

& o]&3td 5%(v/v) CO, ¥ 38.5C<9 o= W wiX|dA] GREAXEE ASSA AT FEAXE A58k A}

€3 wix+= 10%(v/v) follicular fluid, 0.57mM cysteine, 10ng/ml B -mercaptoethanol, 10ng/ml epidermal
growth factor, 10IU/ml  equine chorionic gonadotropin(eCG), ™%  10IU/ml human chorionic
gonadotropin(hCG)S E3F3F= NCSU-230] 0Tk, 22A17F wjksl & G RAEE A7) WX 2 =A] 33 AFH s,
A7) ZEREL] FAEt] 7] wiA R 2242 FF F7F wgEkelT).

Parthenogenic activation

in vitro maturation &, 0.1%(w/v) polyvinyl alcohol(PVA)  0.3%(w/v) hyaluronidaseE X33} TL-
HEPESol A HFE-Z el mdlgl o2 cumulus cellse AAFIT. GZAEE 0.3M D-mannitol, O.ImM MgSOy,

0.05mM CaCl,, = 0.01%(w/v) PVAS ¥3teli= @A413} glo] AEAATE. A7) GEAHEE ECM 2001 Electro

Cell Manipulator (BTX)E AF&3le] 30ps &<k 15kV/eme] ZFA2=Z A=31%00. &A1 &, dRAEE 8|
WA =2 FA 33 MAskar, 50ule] vl w2 %3 T, 60cm 7 A udE edZ Y. w2
38.5C, 5%(v/v) COol ZAolA 7¥ w<F MaAHEATE. in vitro culture(IVC) BJA]:E Porcine Zygote Medium-

3(PIM-3)5 AH&3F3Att.

RT-PCR
ORFEA 2~ AEE FHAAES BA] Hste], b wAle] s dREAX 9 27| ©Al9] HjolE At
ATk, olF WAL T T 39 Loy AEZ AL AL At A7) A 19 FAd wyow
RT-PCRE =33k}
* 3
Accession Anneal ing product
gene primer seq. No. Tm size
(C) (bp)
XBP1 Foward aacgatcaagcagtgactattcg AF07449 60 263
Reverse gagtacagggtggtgaagtgagg
BAX Foward acacctcatagccatgaaac YA55048 56 232
Reverse atggctgacatcaagatacc
BCL2 Foward agagctttgagcaggtattg NM214285 56 253
Reverse gecattgtttccgtagagttc
TP53 Foward cctcaccatcatcacactgg AF098067 60 279
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Reverse agctctcggaacatctcgaa
ACTB Foward ggtaaggctgggaaggactc U07786 55 326
Reverse cggtgaggtactccaggatg
Immunof luorescence

Germinal Vesicle(GV), GV breakdown(GVBD), metaphase I (MI), metaphase I (M) YEAXE Z}Z} 0, 6, 22
D YA A FE s E SAY. FrFoes 1-cell, 2-cell, 4-cell, 8-cell, morula %
blastocyst HWjolE A<d dRAXe A3t T 10, 36, 72, 96 D 144X 7 T 247 A}, o]Fe] dAES
7] Aol 13 s Ho R Sttt

Dual Differential staining

blastocyst (62 x})2] ICM¥} trophectoderm® differential staining<e Machaty Z. et. al., Development of
early porcine embryos in vitro and in vivo. Biol Reprod 1998; 59; 451~4552] ®lI®iof whe} Zas}3ic).

TUNEL Assay

s GRAEZES 10mM 2',7' -dichlorodihydrof luorescein diacetate(DCHFDA)S] ZA)&lo] 39TCoA 208 F<oF
olfuolAstar, TCM-199 ®iA= A 33 A3 & 450~490nme] IHFS o] &3] epifluorescence

microscopy(Olympus)Z DCHFDAZ F-E¢] A EW HFFS 7ASEslar, 515~566mmol A &3-S RUEHETE. v
o F-zed A7t (Nikon) 2 J4S 43

S 9] mean gray valueZ Image] software(National
Institutes of Health)® A3}, AL 20~2

dRAEE AHESte] 33 Wkl

oft
S o
T,
td
X
d

Western blot ¥4

metaphase I (MI), metaphase IT(MI) YEAX 2 blastocyst(A=E3 n=50)= PVA-PBSE 33] AFstx
extraction buffer (PRO-PREP; Intron Biotechnology, Seong, Korea)Z AMAEAFAC. FE=F dNEES
10%(w/v) SDS-PAGESl Al Bio-Rad apparatus(Bio-Rad, Hercules, CA)E Al&3}e] ¥28}al, Bio-Rad Mini Trans-
Blot Cell< A}83}] membranel® EWAHIT, WEHAS 5% (w/v) skimmed milke} 0.5%(v/v) Tween-
205 X35k Tris-buffer salinel® EZZAIZ]L, 5%(w/v) non—fat dry milk powder®} 0.1%(v/v) Tween—-20
£ ¥&38l& Tris buffered salinedl £3]% rabbit polyclonal anti-MAPK3/1(ERK1/2), mouse monoclonal
anti-phospho MAPK3/1(ERK1/2), %=+ mouse monoclonal anti-caspase-3(Santa Cruz Biochemicals) primary
antibodyol =Z&A1713L, 0.5%(v/v) Tween-20S 73} Tris-buffered saline® & 15% F<F Al&H3 &, &Y
g4 E3JAE anti-mouse IgG W+ anti-rabbit IgG peroxidase conjugates® ECL detection
kit (AmershamBioscience, Piscataway, NJ, USA)E AM&3le] A&t BE A¥2 3¥ BHEHAT. gz
O 24 B-actins AFE3IITE.

2. 4 %
A FRAHAE L preimplantation embryosol|A XBP-1¢] £%

PEF AZE TMOZ 6A17F &<t Hgst Ax, XBP-12 7 AE Ao BF EEZ3STH(E 7a). western blot
Aol whewl, PEF A¥E THOE 647 5 Aed Ao} XBP-1s2 =1/ %7}0}319_1:4, XBP-1uL W7} 919
], o]g]e A7} immunostaining 4] Ao} AXSHH(E 7h). PEF MEZE M TUDCAZ EAlo] X314
A9 Mol o5te] Z7hE XBP-1 wel Aol W A wr)b 7haEtqi).

mlo o Mz
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XBP-1 Eol4 gAE ALgsle] A&e drAMxel z7] ©A alole] XBP-19] A¥Xu BXE gAds Z2¥, GV,
4-cell, morula, blastocystolldE F=2 o Easts 3236l 3L, metaphase 1 (MI), metaphase IT(MII),
I-cell, 2-cell, 8-cell @AlolA = MEdel] F2 ZAFS SRISHATHE 7c). F7HA2RE, 4-celldA = ™

o o]slo] XBP-12] & ojA]9]

GEA ¥} 27] GA wjobolA s§A] XBP-1 mRNA

I o] FA3ITHE 7D).

£ SDERDIES

PEF AEZ TMCZ 6A17F A3k 3 XBP-1s9} XBP-1ue] ®d 45 RT-PC(RZ A= 89 A).
A3}, GV, 4-cell, morula, blastocyst @AM E XBP-1s¢ XBP-1u’}t 2% EdFEgoy, MI, MO, l-cell,

2-cell

Al A = XBP-1uRto] <11

15 (=

in vitro S§A] wjo} WA TUDCAS &3}

89] B).

ot

F 4ol yepd wpel ge],

TUDCAS: 747}6& GRAE Eow S7hEE Sdssig. F7H4 TUDCA®] &) 5Fell A
blastocyst THA|R 9] W&o fxFto] Hste] #A3] 78S Fe1dd & 9l
¥ 4
cleavage Blastocyst nuclei(n)
- oocytes(n) rate(%) rate(%) ICM Troph- total
ectoderm
control 96 81.2+0.4 25.1+1.5 5.3%0.6 26.7£0.6 32.0£1.0
10uM 101 82.2+0.3 26.7+4.2 6.0+0.0 26.3£0.6 32.3£0.6
50uM 95 90.5%+1.3 32.6£1.0 10.7£0.6 31.0£0.0 41.7£0.6
100uM 92 77.2%£0.8 22.8%0.8 5.0+1.0 25.7£0.6 30.7£1.5
MAPK pathwayE T3 GRAM XS] A< 3sld TUDCAS &3
50 uM TUDCAZF H7F8 TCM-199 miA|ol A vifs GRAES GVBD, M1, MII ©AIZ9] A%3les dxatol vt
A8 S7FEAATHE 5).
5
Al ZF ti oocytes(n) oocyte maturation rate(%)
GV GVBD M I M II
22hr control 205 17.6+1.5 27.3+1.4 37.6£0.8 17.5+1.3
TUDCA 196 5.6£1.9 28.1£1.1 48.5+£1.3 17.8%+2.0
44hr control 210 6.2+1.0 14.3+1.1 15.240.2 64.3£2.0
TUDCA 203 2.9+1.0 5.9%£1.5 14.8£0.9 76.4£3.2

A2 F(ROS)Q Tk MAPK pathway AL WEAEel A58l JdS FArh. 50 uM TUDCAS] EA) 3}
weokE UEAZAe RS TEE gz Hlste A3 ZAHYUHE 9a). western blot ®4¢] AT},
TUDCAS] EA kel wiFe M1 FEAENA S pMAPK3/1(ERK1/2) ©huido] wtd e thzto] Hlste] A3 7}
k. ey, TUDCAS] EAiatel wiokd MO FREA FEoA 2] pMAPK3/1(ERK1/2) ©reide] o= & W3}

AATHE 9 E & 9¢).

in vitroolA] TUDCAS] 2]3+ s§A] blastocyst®] quality 7}

TUDCA®S] ZA)sto] viksl =) A] blastocyst®] quality® TMS H7lsle] wjeksl xat3) Bl welPTHE 6).

_11_
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HZ6
cleavage Blastocyst nuclei(n)
T oocytes(n) rate(%) rate(%) ICM Troph- total
ectoderm
control 201 79.6x1.2 24.9+0.7 5.5%+0.6 27.5%+1.3 33.0%£0.8
™ 215 47.44+0.9 13.0+1.5 2.3%£1.0 21.0+0.8 23.3%1.3
TM+TUDCA 211 78.7x£1.2 24.2+1.9 5.3x1.0 26.8%£1.0 32.1£1.8
TUDCA 204 87.3+2.2 32.9+2.8 10.8+1.0 32.5+1.9 43.3%+1.3
3 69 YERE wpel o] TUDCAE A’k 4%, dRAZe ¥49 &%, blastocyst 2] T&&, F a9 2}
SOl M A el Hlste] #A3] FUMES & F Avh. olYd AFARFE oFEA LS $FLS blastocyst
9] uality Hked gt} o =38k 4= v}, TUNEL assays TUDCA A 2] o] thz<toll W]sFe] DNA fragmentation
o] fA3] HAags BTt 10a B & 10b).

TUDCA®] s1A] blastocyste] o}FEAA F3}

TUDCAS] EA] = A stolA] vl blastocyst®] proapoptotic gene®] WS wuantitative PCRE 2l
3FATF. BCL2L1 mRNAS] @2 dzitel] Hlsto] F7hetglont, BAX B TP532 A8tk 10c).

western blot #2419 A= TUDCAZ A 2% blastocystol A caspasse-3¢] W@o] thzxste] vlate] A3 bt
=& AT F UH(=E 10d).

AZA ¥ wgel diste]l 1 whgAE AreEE FHoZ Uvngth ¥ wye] Ha sl% woplA F

Aol A AR A L owre] W owge] Al S4olA Mol g WslolN wHH Fuz raa

Fee old¥ & 9L Aolth. aEmE ANE AAES S ol okl HBAL wHM 1

gsjojof vk, 2 el WelE A%@ Aol ohle EHFTHIAC teht gor, st $53 W9l el
tRE AoHe B wdd LI Ao HNsolor & Rolnt

E (&5 GV Kl Pra Ml Mil

Mg
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Control 1 pg/ml TM 25mM Sorbitol Negative control
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