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> To improve the implantation rate is an important issue in

the assisted reproductive technology. The successful
implantation depends upon the implantation-competent
blastocysts and the receptive uterus. This process is
initiated via blastocyst-endometrium interaction and
delicately regulated by multiple factors. There were not
enough studies on the signal pathways at ovarian stimulated
cycles. The mechanism and affected factors are still not
clear now. There are ethic issues using human samples for
implantation researches. We studied on the signal pathways
to observe changes of gene expression at ovarian stimulated
cycles. The advantage of the animal model in this study is
easy to find implantation site for analyzing the change in
microenvironment. There were relative rare studies on the
signal pathways for embryo development at ovarian
stimulated cycles. The objective of this study was to
compare the expression profiles of genes involved in STAT3,
MAPK, WNT and cell cycle among embryos produced by natural
ovulation or hormonal superovulation. We analyzed gene
expression of blastocysts and uterus tissues on
implantation window on STAT3, MAPK, and cell cycle at
ovarian stimulated cycles, respectively.

: ovarian stimulated cycles, implantation, signal

transduction
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Study on the signal transducer and activator of transcription 3, mitogen activated
protein kinases and relative implantation signal transduction pathways of mouse

embryo implantation at ovarian stimulated cycles
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(Keyword : ovarian stimulated cycles, implantation, signal transduction )

To improve the implantation rate is an important issue in the assisted reproductive
technology. The successful implantation depends upon the implantation-competent
blastocysts and the receptive uterus. This process 1is initiated via
blastocyst-endometrium interaction and delicately regulated by multiple factors.
There were not enough studies on the signal pathways at ovarian stimulated cycles.
The mechanism and affected factors are still not clear now. There are ethic issues
using human samples for implantation researches. We studied on the signal pathways
to observe changes of gene expression at ovarian stimulated cycles. The advantage of
the animal model in this study is easy to find implantation site for analyzing the
change in microenvironment. There were relative rare studies on the signal pathways
for embryo development at ovarian stimulated cycles. The objective of this study was
to compare the expression profiles of genes involved in STAT3, MAPK, WNT and
cell cycle among embryos produced by natural ovulation or hormonal superovulation.
We analyzed gene expression of blastocysts and uterus tissues on implantation

window on STAT3, MAPK, and cell cycle at ovarian stimulated cycles, respectively.



RN /A N

(=)~ 3

FeBprranFRF - LA AA e A BT RKY L AR R Ed
SOV RES S m—gf ¥l AN RIS S ORESVE NI I S TRES
i F o h LB P REIBREFHRI R P S Flikf s BF
F ko *“%h%”%%mﬁﬁ ORI B F RO F o EHG F DFR
PR o FE R S E R enla BT LA FR Y T gL
FR R R A AN R M e i R R TS
Fodek 7 U e R LB RRE LA RIY DR (T LR TRAFE
BOEE R AR - BATERR O e o A F RSP g o

(Z)~FZ B

PRFEFH I PO BER TR A R OE R EE R
BB A SEAPN ¥R EA RN 2 GILA Y EROE 2HEFEA R LR
Flp N R R E N KRR RS D F AT U
FEBLRT|E B =% hh 3 L meeh it o AT 0] BRSO SR
Fris W L BRI et MIF B R F R AR L B2 %IL o A3IF
Tl REARE NN P RANARNL BB EAR T R
RNA & 5|2 > 72 % STAT3, MAPK,WNT, 2 ‘% 1% #) B /= e e % f pE ) cn

it o

(2) @ pesFit
M E - BAFE 2 V3 TufAR 0 @ XM N FE T FH -+ F P e
it (decidualization) ~ PrdF 4 = 2 Fn i 4 d) (Carson et al., 2000;Wang and
Dey, 2006) ° % B 32 5enF k5 - B f A 1 {Reh 4 s pieaya kP 4 5 fRiken
MAL- oA d WAL i S H hFRLRRPFEE G F A4 Piia 2 B &
Py 3 e+ g (Deyetal., 2004)c @ 327588 3 F BB B 48 Fene 3 8% ¥
F 5 F SRR PEFR TR R F R Fﬁﬁ‘—@#‘l W1 B F kD
& o
1. 275 % i A23 §F P "7 % M (endometrial receptivity)szc 3+ §F p WF X
{;}h_, A W a;_svﬂ:a?f,,; Hign 4 o _x*t");‘f;—a‘—.',_,u ¥ Ry RaS Yo H_}L_F‘)% 5
FREFPERLVERRE R E A - BRREOERN G B EHFD
N o e B ALL F A ¥ (implantation window)( Dey et al., 2004) - + ”g*
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Bk S rPL & R A e Pa i Fllos + g PR 84 F A IR E ¥ (Simon et
al., 2000; Riesewijk et al., 2003) o it ¥ 1% kK ™ > 9P & & 8 awpld e F F )
e &3 g MEE R T i ed BRI A F X AR A
o JEm BAEE X M auE > (Ponnampalam et al., 2004, Talbi et al., 2005) - ¥ %
BT URES P RN £t 2 o WA 2 MR g s e
SRR G N G AL A R % TR RS R R R 3 2
AL BEREHTRA L R Do R FAFA A LR e
2. AR R AL F R 20 4 TS
F B S endh e (stroma cell) § FI 2 A 1 Tl fn e goR
(histamine) ~ = 7| ’ﬁ{% (prostaglandis) ~ ¢ = 'f (leukotrienes) * & -] 4= /& i %
(platelet activating factor) (Kennaway et a., 2012)> i 4 &= fF 5w e f it 2 i
de o 3 g NREEIRAE A R e & A & J 5 d #pi £ (estrogen) o B
% (progesterone):4 # # % @ = o & A FinfE ¥ 4 d § %% F (progesterone)
AT P 4t SR MW S e ] B F A orpl A T Ses 4 i ¢ s
¥ 5k o v 5 (Winuthayanon et al., 2010; Franco et al., 2012) » ¥k % © PF#
HOX (homeobox )z %] ~ ‘m® # 4 % (cytokines) ~ #74F % (calcitonin) ~ % ‘m?
FeARA F B RES P PO T R 0 F ke & 2 4R is(Cavagnaet et al,
2003 Daikoku et al., 2011.) » & ¢ » 3 pr 30 32 25 JF & 20 *F e03 0 F#c k4 £ 7
e it = 2 7 % A it (Boden et al., 2006; Kennaway et al; 2012) - |- &
ZHfeAggip iy > W AMRE ~ BIRZ (pseudopregnancy) & i § L & 88
% ch5 *IpEdp 4 4 (Wang and Dey., 2006; Sakoff and Murdoch, 1995) = % 577
4@% PEIENFF o RIS RPLER R e T PR E D REG
FUFEPELS L ol ARE R RS P R F R AR S A
REPBCRGARE P OERE TR F A A AL e R G e
ZFFPAMREAIIEY A R A S LG A LER G
(L-selectin) » 223 g N WoenpE v (5% > & 4 38 4 AEF R NiTH » @ 5 F R
(Genbacev et al., 2003 ) -
3. FRE G g R e f IR T T
(1). %225 % fkig4z ¢ 1 858 d 45 fcd> ]+ 3(signal transducer and activator of
transcription 3, STAT3) 734 #5715 % STATS 15 &t lm®e B9 > £ FIUELPF
€7, BB AIEE T wre Y o B IR 4TS 2 4 ¢ (Imada et al, 2000)
% 4m% % (cytokines ) & 4r 4 v 4 (interleukin6, IL-6 )~ + 3£ % (Interferon )
A2 R FlEcikE s ] F SR FF (PDGF) frp A oz 2 & Tk
(epidermal growthfactor, EGF) # ¥ 1t jfd & Hie o 62 3 54> A
flpc™ 75 JAK-STAT 352 % it (Takaoka 2006) o iz & P|iE it cfe X B
AL e g 2 el R FAp b 2 JAKs F-d if et JAK
FO B E T ARE H A MRS BAM R D P - B STATs thi &
% 3 o STATs ¥ 11 ;ﬁé FRLE- BHF TR T QI* v 2 SH2 # 5
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T T R B » 1 # T Fjif—r 2 @ v (Hebenstreit et al., 2005) -
STAT3 #3F % ,_*75‘« :é.? v HEF AR CHE ABERIEEDEEF L 2
£33 4 » STAT3 5"]‘,%?43 PMFAT UL FEFE T IR 65X RAFO% TS
TpE o P kA A B AN T 2% 2SI € MiE 0 < (Liu et al,,1998) >
fhdEdR D6-D8 11 2 A 13 HEARAE I el im e ¢ Bk (Y STAT3 ¢4 IR
£ %% STAT3 ehpifik 1“7 it fo| BUVAPS ¥ B frdniift 427 24 £ & 1%
" (Tengetal, 2004) - {17 8 % - JI%h | &3 s B> % STAT3 % 3
ARSI o b A e g S (PR FRFORPEIT A F R E
P h %‘rm AT s BEeimie 2 4 B0 % 2F 5 27 Tohelper fw 2 1 4p i e
L F 2 e EE 390 Bt b (Yu and Kim 2012;Murase et al., 2012
and Yuan et al., 2011) -
(2).%2. 75 % Bk AP BE F18c? STAT3 ¥ & 02 58
Bl BURAE ¥ = X PF o BB G i b e STAT3 Bafik v chde | HlL ~ )
B3 g ais > €3 & &' 020 F B 5 ( Catalano et al., 2005) o #-Fr 4]
STAT3 #MNERPHBRAF AT L+ 7% ERFAIHEFEN
(Nakamura et al., 2006) - + § ® STAT3 ergifs it 300275 F kB2 4 5 B
T & A7uiEd STAT3 ARG E DT EY 5 7 Mo E¥
Ao B e deLIF 2 LIF 8 e ¥ o) K5 g ampt A9 &d > LIFA
15 “T {89225 % av F B ( Stewart et al., 1992) ; A %8t & 3 &% o3 §
A ¥ > LIF it 4938 i LIF < %8 ¢ STAT3 %% # papa it T @4 Fllwre % ¢ £
HZ L - LIF st 533 %5 ¢ ¢ STAT3 erhipa iv » 4 LIF X fend @ —
¥ 48 gp130 ¢ 2 STAT gk 4n M 7% 1 §I' 15 > STAT3 chghs i* " AT T %
FP R RIAPLF F R >4 pr(Brnst et al., 2001) o 2 i L T o IR 4
A2 & Fllcg wirfseh LIF 23 E "% MEFRNELRAFR Ay 5T T3
i STAT3 4 @yfEe /T % = - Lo Eﬁ?ﬁﬁﬂ;ﬁ’fﬁl v AR AR FlER
(epidermal growth factor recept; EGFR)¥ &2 STAT3 ¥ [ % & +7k 3 & fi=
(Cyclooxygenase-2; COX-2) = [r kx> COX-2 iz ds + + (Lo etal., 2010) -
COX-2 » ¥ 1158+ 7 %% E2 (prostaglandin E2,PGE2):* & STAT3 &%
M > @ EGF F-v R2ED HB—EGF(Heparin binding epidermal growth factor)
ST FEREEEPRE BRE S SRS RINDFE T R F R
Hfeie 4 (Limet al., 2009) » 7 § 48 2 45 & F P A 3 2 F)dc(vascular
endothelial growth factor; VEGF) it 53 i 1 # <X R84 X & flen ¢ 0 A w2
(HDMEC)‘\ B FPg mre k CNEI-LMP1 ¥ STAT3 egiph i~ > & Bagp &
‘m*2 chf% #+ (Yahata et al., 2003; Wang et al., 2010 ) > ¥ f #B42.¥ ot il 5
M 42 VEGF o+ g ¢ cn3 R 23R4 B > @ STAT3 & VEGF o+ g ¢
3 Tk R G H o gt ¢h > MicroRNA 21 (miRNA21) 21 F #5345 + +
% i STAT3 % & =28 (Hu et al., 2008) » %27~ % & pF STAT3 ¥
m1R-21 T EATF] o HlmiS i v FiE - HauT g o
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() Bv BEFH ML BEEL
MAPKpathwa %'3 > dmre P ﬁ F’ BER R LT o b HFF A
A BRI e T F Mo 5 d MAPK 4 @& :f % e ERK1/2
(extracellular s1gna1 regulated kinase 1/2 ) %% &k B A2 754 'mim’«‘s—lb e 3
HE &k d (Leeetal, 2013), @ Wntd 4 @ik T P4 iER & LIF 2
progesterone ~ BMP4 % i /& % 38| & aesg i (¥ % (Franco et al., 2011;
VasquezandDeMayo 2013)’ B BARY FATRLE AL s g ATA R 2R
Aiv 7 g e d TGE 2 4 @ v g 2 % 38 {7 (Jones et al., 2006) > @ iz 3 4 i@
VRIS P F R BARNR L e TR (- T
7t e
4. e o F g A A T A R g
WP ORARY § M ES D R E AR NIy 2
R i s e B R B ] B W IS AAT s i AR AR T 2R
PP F Y € %5 F & 5 (Fossum et al., 1989) ; 5 7r & {3 i@ 3] o] B 5
2_ E-cadherin, LIF %2 progesterone receptor % JL& ¥ ' p ARFH g2 & M E W
(Movaghar and Askarine 2012) 2 %8 *F X A @ 84 4 78 Pojhvse (7 X 2 0] R aw”
T B IS WIRE TuEARSE 2 s v B3R T LT gk B3 ¥ (global
methylation) 3,;."5 R G st A & e % (Fortier et al, 2008; Delle et al.,
2010;Grazul-Bilska et al., 2013) o & K F e * T T B T 2h 2] B2 A g enp
REY 2 PLFEFDP NI FPRATL LI RAPE A EPATFIEIRLE
( Xiao et al., 2013; Haouzi et al., 2009., 2012 ) > Hsaouzi % % (2009) 3F ¥ » ']%Uij'\
Tl % (gonadotropin) it * FH chd g P B p RFPHenF g A WH Y 5 3F
A TFIAREF B o bl4e TGF 5L ~ %2 i¥ ¥ 2 leukocyte £ 6 & - e 3%
BEHPUAEIFIERALIEE NGRS m2E BERE L
Ly ;F'ae’fg%;:tﬂﬁm—r Fen I it 2 HF Aot pme
BFEREFE X P WER Y 78~ %—% LR BT e 0 17 arer B
FHEFH AL BEREREF R DL j’}%ﬁ Wi F R A RTEE S 2
R i R R S S e s i e L
Rapfie I T eSS LA L B RR 2 wE AT L 00
Ho- 2 RN FRALHERILETE ST PEFRE G R4 RTEEAR
b A SRR B g hoih 2 Fivg BRSD e A% 0 ”ﬁ P g B T E 0 RAEAR B G
A FEAFEF PR FOF T Ly FL TG LES DT 53
ERVRESVI S 3 a;ﬁqﬁgﬂggggi% P H DT iR BRI F P D
I o F] Lbeﬁ %‘f—n‘z BNt sé_n‘@»“‘ AR AREFEXYE I YR
X CARIVE T I | v&+m’ia_”‘ —#ﬂ?—, (Al-Azawi et al 2013) o fe § Fx % 2k 9ars
fie £ 4 b e~ T8 0 SRS p\ WA T RLY AT (EF P Rdoi 2 B AR 3
1r¥mm91§¢ﬁx4j_ﬁ7p FoPpag A3 2o RETY o I ERE
kB ERER BT i«i *BF P UBE R R AP F REARY g 4 i
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i?%%?i@%?%&iiiﬁnﬁﬂL%?*??%ﬁ%%%%%*i
BB al domnml v Ul BLA ARPEorir 8 2 SE AT P D o cnT il o 928 10 0 90
E3 RPN ARSDLE > F 00 E BFEERNA & FRE O I L BRI 2
R HP RIS N F R PP P o A & B B ELRIAK/STAT3 B¢ ~ MAPK B/
RGBT s Wit LR T 2 e SE W BT 0 AAR R T T HE R 3 p B
P
(1). 255305 - B L AQEMP L HF - FR/HFEL AN I A TR IR R
125 TUZ.PMSG & {7 %33 5400 RAE R e & 8 > 44 ) pE 15 & ;1545 [U2 HCG 4
HEp e 3 5 TUZHCGHS » = % #— s Re 2 T A A H2 208 » -
BERBEIAPU IR R R AT A BT 5 NSRS E 2R
LFe R 2 PR A R E R Br o 0 5 505 poaars s B4l
% "2 (Fortier e al., 2008 ; Nagy et al.,2003a)c % = ~ = 2 2 AZ R ¢t X 2> 35
BEH A2 I AP AR2Z PR 51U 2 PMSG i 7 Vi3 b1 (REE R e
R 44 ) P L IS5 U 2 HCG Mg dEaer > [ X B 9r 3 > B p B )
ZHAEFMA N Y el p AXHENH3S5 2 RF g FF a2 g
Fitw Ee S E T EAM 0 $- - s v A uEERNAS £ = 2k
33 i (vitrification) i /4 f 2 VB TR L L FIE ¥ ) REEPIEE Q42 5p
Fe B L RSP iSfRL > B A IR G A P2 < > & B FTB-RNA - RNA?R
P F R B EPCR 93 20 A B AP T A &2 8 B YRR [ STAT3
MAPK » WNT % !m? 8 B e p REFE P L b if 2 2l nrning
ﬂ °
(2. FEPNEIGL G REDEE ZHFES PO FHFHELAIS T AEHL
%L%Q’é%ﬁﬂﬂﬁﬂiﬁﬁﬁi@@ﬁ#¥’ﬁﬁﬁﬂéﬂ%%ﬁﬁﬁ§
FRONSHEFIR KPP FREFFHRERE MNTKRLI L FZIMEF05 p s
OB RS 25S5pap e AL BB A2 FT o B AR epS
IU 2. PMSG i {7 %L ¥t bf 10 (RLE e 2 3 0 44 ] 15 £ 1845 [U 2 HCG ™
R 25T 2 HCG 1> 2 2| it § B eh 2 BUE 7 A fele P iF R %
THEERE O MNETELIVEILHF0S peand g oo RBEZHEE25 255 pan

PORCGETIL GRS 2 AT Y o ATR Y e E e T A
1./ Biarsz g 2 2% ¢

Yo B BUmraz PB4 8 E s £ A (Quinn 1995) 25 % A
&1 A % 1 NaCl 101.6 mM, KCI 4.69 mM, KH,PO, 0.37 mM, MgSO47H,0 0.2
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mM, Na Lactate 60 % syrup 21.4 mM, Na pyruvate 0.33 mM, Glucose 2.78 mM,
NaHCOj; 2.78 mM, CaCl,-2H,0 2.04 mM, penecillin-G streptomycin 2000 IU/I,
phenol red 1% » B~da7h — % > M- dpiy ér B i3 & A 200 5 - F 0 FY
%mm%%mﬂ’ﬁ%i%%ﬁ%%%%i’i*3ﬂ)5%:kWﬁ%%
v R AR EFT o

R S L LUV L R

FREE T Aisd o @ ;F'—’MHR"’ ° ;}'E‘Vﬁ 7 ﬁg’\qlﬂﬁﬁwﬁé A /f‘]‘f%“ﬁﬁ
%«-Etf"'_ypﬂg'zau,]‘ﬁiau7 B RE — o ]‘f’w’i’%‘ﬁﬁ»ﬁr&’]\iﬂ;‘h—’——i
4,,,/&\:.,”1,;;3_, g,;panﬁsg_, j&if_’iﬁ;}« E’”Tﬁs?lﬁ""p? » AT~ A K gﬁ;fjﬁlv? ’i’f’;

—

RARFY ﬁz—%%’i”‘ A ﬁﬁ'ﬁ BRI R AR E 2 gk GB30GIL A4
)\fﬁrﬂm,ﬂ;r“l}g""\fl "T’.‘,Tk,j-fi—btﬁg(ﬁfi’ B RS ggjg]ﬂvﬁgj,fﬂ,g%g};i
&Txﬁ%ﬁrﬂrg PC B H - wre it o B fRIAEAE T B T BUARS 0
» R 2 g R P Bos AR 2 fﬁl“ F % (cumulus cells) o % 9F & ‘m¥e B
grﬂﬁc,g#% TEE > e gy L ‘m’g opd s P Bt 0 113 f Y Btk 2
Wrmw’ﬁu&ﬁﬁwﬁm%%%¢m£ﬁwﬁ’%%%ﬁ%i%ﬁﬁ%
éﬂﬁ&%@ﬂﬁ&ﬁﬁfﬁ%ﬁf«”ﬁW§ﬁ%%ﬁﬂ’ﬁ»%%%w
BA O EIER S BRI o f R TR S B pF e ) pE R 4
kD ”T 4r30% fetal bovme serum, 0.9 nmol/LL E2, 63.5 nmol/L. Progesterone, 100
mg/mL insulin #Dulbecco's modified eagle medium/F12 (DMEM/F12) & % %
] BB E Rk o

2.2 E’\ﬁ;f]ﬁ‘%‘— # &% (Nagyetal,2003b) :

d 38 {7 %P5 5 B (embryo transfer) w X S A R 7 Rt BIR &
(pseudopregnancy ) ;& i » & F F BB AT S F T LR wmF g %J
HESRE L DRSS RAfe  PE N8 it L DR A
IG{Qﬂéﬁﬁﬁf%@’2?%ﬁ%ﬁﬁﬂW**wﬁé°$?%ﬁ*1ﬁ
AA 5 AT L B ) m%ﬂ‘mmwgﬁwﬁﬁmmﬁﬁﬁﬂhm
2 ATLGFR o AR R EF 105 0.1 ml L s B o
E%%uiﬁﬂTJﬁﬁﬁmﬂﬁuﬂLN’UMH\%ﬁ 7G4 P B
Ao T - RIEEEIREARER T TN Y o LA TR R B
RBERE O RPN 0 TOTELER N I m B - € UL RN DA R IR
?}o\94&1lhﬂﬁ"*ﬁﬁw;wﬁw@uﬂ%"Jd%Hﬁ%#éﬁ
(autoclave) - #-2 B2 & R & L SRR L H0pY B F RO BT E

TR "’E%‘K#FJ P NUTSOQUEE N E RN 7 IR K & e K by B
~@ﬁﬁé@i%r’%%*ﬁ@@wﬁﬁﬁ@%ii%ﬁ%%iﬁ%mﬁm
pad) » ¥ 4l B-H 3 AR > P %]i%fwﬁi&ﬁ%fﬁ {8 0 MLFp R
%&1ﬁ+<%vf%—~%ﬁﬁ§’%%%*$fﬁﬁggkii;w%i
P Bw AR o AR 2 BIE Y — RIZ R o A SR g
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P g K 2 LR ML RS S RBIEY BRRAGEB TP Y
S AR B AR B e

RIS SR ) O

%ﬁcﬂmloo%‘\mﬁ AEERR (¢ 520%0 - %, 20%ET AEF i
% 0.5 ME#E) 4 A Sl o 3 i AR R 5 50%4& 8 4 0k SR a i £ A w4
fmie gy & (4-well plate) 33 AR o 225309 B850% % 100%:4 o 3£ 1%
| AR g8 R 3045 15 0 M tarR T § F 100% A& i 4 ok AR R et o i B
FPOB Y AR LI I06TC AR F ¢ o AR I L iR BT
B LG FRA AR E 4E025ME 0.125ME A3 % #9255 4 )2 § 3t d-well
plate” » E 37CHEE TR * > FfRE e FiREE G121 ¢
FRAET I Y G A 73

4] A R ‘}3"

1o o2 ppd A B iiéff']“iﬂf]l;‘;;r% S5TUS 443 48 ] PFiT s A 5F SR 2 Wkl
WLAS TU » Befpad — o -4 o iR g & B ISul- GF 0 F 2T 35-mmi &
zd R REFBFARAERAY > EN3TC 5% F P RRREE Y 5@,& y
F% FERARR o 0 B FEHR vE R 0 L A 3R i«fr@]_}a’:ﬁ G

T fpfrigdlego B I gAY o AR Ry - T o AN 0%%
e FRL e AR T A Dbl oo e (RER L FmIYL12E
§ﬁ+>’ﬂwﬁﬂ%*ﬂ%W?’i*ﬁﬁﬁf*4@%ﬁm’u“%ﬁ’
BREIRT - )k o R e b gk B3 OE DRIV TR R K
A TE I e LR R %%é>§ L SR
TR o MR E R B L AR R ERBRPE Y
SR BX B ACF TR A > e E TR ’JLﬂFB‘*f.rB’»RNAO

5. &Hfirzr g pz 2 BF T E quantitative RNA array -

FOF ML R IO R L BRSO A AL RS A K

i 2 pr T ERNA arrayin™ 2 LR L RS A Flend R o

(1) RNAz B~

SO AR R NGLEE 'S Rl M) R R f ¥ % 18 > 2 1| Trizol ® phase

separate’ 7% fs £ #& I|RNAeasy mini kit> ¥ ¥ #* 2=t On-Column RNase-free DNase

[ g2 - RNAeasy mini kit$# B~ % %22 RNA > 4¢ » 350ulBuffer RLT & i ® 3 ;

B A O~ F2mlc B op po0 2 3w 2min; e » - BB 70%2 FRR S

# 41700ul;® & 3 ]RNAeasy column » -]« F + F 3 > 10000rpmag.< 15s » 5|4

Jo B g P R AR 4e » 700l Buffer RW 1 oo F F ¥+ > 10000rpm < 155 »
Az g P AR RS 4 » 500p] Buffer RPE-| s F F F =+ > 10000rpmaf < 15s

¥
= - &
F BT g o 48 4o » 500pl Buffer RPE-| < F F # < > 10000rpmaf < 2min ;
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-

#column# » I - BATH2mlc g p 0 FF EFF 0 2 3¢ Imin ; #column
# » |- BATHLSmlFEs F ) oo column® 4e » 30pliPRnase-free water » -] < F
+ F3 > 10000rpm#g -~ Imin 5 #-jc & F N e B Pl ML S # ~ column -
10000rpm &= Imin > f< & F| R 87 S RNA © 5 7 # ScRNASF » £ * 2
=z On-Column RNase-Free DNase [&JZ - % it {8 eRNA i% 73 *+-70°C

+ VP2 RNAR B Bgkhts » T 7 F g D3P p s > B or 1.5ml
oo F 0 4o Iml Trizol ™ 32 B 447 B > 77 = = {5 ™ RNAeasy mini kit B~
RNA -
(2) RNA=hF i 4
i * RT? Nano PreAMP cDNA Synthesis Kit& = first-strand cDNA > “#c » Total
RNAs (25ng) £ Buffer GE 2 pl+4r RNase-free water#d 3| 348 4% 10 ul - 42°CF &
S5k/4 0 fEFIAK T 014 48 o 40~ 10pl Reverse-transcription mix (4 ul 5X
buffer BC3 ~ 1plcontrol P2 ~ ul cDNA synthesis enzyme mix ~ 1pulRNase inhibitor ~
3ul RNase-free water ) + ™ #&=#ci® 3 > first-strand cDNA e & 4% 4 42°Cie 7 15

Ao RSB L AOSCIRIESA &Y ¥R B 0 R >0-20°C o
(3) PCR array

11963 4 PCR array B 2 JAK/STAT3 % /& ~ MAPKZR SL L J& 2 fm 92 3% HP & S

SABiosciencesPCR array » 4 Real-time quantification PCR:i& {7 PCR array o Jz B~
TR Iy RS o FRIEAINT

(2) 1995 ° & ZJAK/STAT3 M SLEAL » P25 A A FEERH AT & 0 @& ¥

965* 4% 2 SABiosciences Mouse JAK / STAT Signaling Pathway PCR Array > # ¢

RTC % PPC 3 control & °

A2m Aktl Bel2ll Cendl Cdknla Cebpb Cebpd Crk Crp Csflr Cxcl9 Egfr
Epor F2 Fas Fcer2a Fcgrl Gata3 Gbp2b Ghr Ifnarl Ifng Ifngrl 1110ra
1110rb 1120 112ra 2rg 14 Tl4ra Tl6st Insr Irfl 1rf9 Isgl5 Jak1
Jak2 Jak3 Jun Junb Lrgl Mcll Mpl Myc Nfkbl Nos2 Nr3cl Oasla
Osm Pdgfra Piasl Pias2 Prl Prir Ptpnl Ptpnll Ptprc Spil Sh2bl Sh2b2
Smadl Smad2 Smad3 Smad4 Smad5 Socsl Socs2 Socs3 Socs4 Socs5 Spl Src
Stam Statl Stat2 Stat3 Stat4 StatSa Stat5b Stat6 Stubl Tyk2 Usfl Yyl
Actb B2m Gapdh Gusb Hsp90ab1 MGDC RTC RTC RTC PPC PPC PPC

(b) 195 ¢ # &2 MAPKIUBLE /S > 4E P~ F % e F4 HERAPET & oo 1 963
2_SABiosciences MAP Kinase Signaling Pathway PCR Array > # » RTC % PPC

; control = o

i
i

Araf Atf2 Ccnal Ccna2 Cenbl Cenb2 Cendl Ccend2 Cend3 Ccnel Cdc42 Cdk2

Cdk4 Cdko6 Cdknla | Cdknlb Cdknlc Cdkn2a Cdkn2b Cdkn2c Cdkn2d Chuk Collal Crebl
Crebbp DIk1 E2f1 Egfr Egrl Elk1 Etsl Ets2 Fos Grb2 Hrasl Hspa5
Hspbl Jun Kennl Kras Ksrl Lamtor3 Map2kl Map2k2 Map2k3 Map2k4 Map2k5 | Map2k6




Map2k7 Map3kl | Map3k2 | Map3k3 Map3k4 Map4kl Mapkl Mapk10 Mapkl1 Mapk12 Mapkl13 | Mapkl4
Mapk3 Mapk6 Mapk7 Mapk8 Mapk8ipl | Mapk8ip2 | Mapk8ip3 Mapk9 | Mapkapk2 | Mapkapk5 Max Mef2c

Mknk1 Mos Myc Nfatc4 Nras Pakl Racl Raf1 Rb1 Sfn Smad4 Trp53
Actb B2m Gapdh Gusb Hsp90ab1 MGDC RTC RTC RTC PPC PPC PPC

@)ﬁ%“%%Wm%%'“’%% FRAAFIGER AT L 0 R * 063
2_SABiosciencesMouse WNT Signaling Pathway PCR Array » # » RTCZ% PPC %
control % o

Aes Apc Axinl Axin2 Bcl9 Btre Cendl Ccnd2 Csnklal Csnk2al | Ctbpl Ctnnb1
Ctnnbipl | Daaml | Dab2 Dixdcl Dkk1 Dkk3 Dvll Dvi2 Ep300 Foxwll | Fbxw4 Fgf4
Fosl1 Foxnl | Fratl Frzb Fzdl Fzd2 Fzd3 Fzd4 Fzd5 Fzd6 Fzd7 Fzd8
Fzd9 Gsk3b | Jun Kremenl | Lefl Lrp5 Lrp6 Mapk8 | Mmp7 Myc Nfatcl Nkd1
Nlk Pitx2 Porcn Ppard Pricklel Pygol Rhoa Rhou Ruvbll Strpl Sfrp2 Sfrp4
Sox17 Tet7 Tef711 Tlel Vangl2 Wifl Wispl Wntl Wntl0a Wntll Wntl6 Wnt2
‘Wnt2b Wnt3 Wnt3a Wnt4 Wnt5a Wnt5b | Wnt6 Wnt7a | Wnt7b Wnt8a Wnt8b ‘Wnt9a
Actb B2m Gapdh Gusb Hsp90abl | MGDC | RTC RTC RTC PPC PPC PPC
(d) 19452 % £ mre TP R %%ﬁiﬁﬁﬁﬂﬁgﬂ*T%’%?%ﬂ#
SABiosciences Mouse Cell Cycle PCR Array » # ¥ RTC2 PPC % control % »
Abll Atm Atr Aurka Aurkb Bcl2 Birc5 Brcal Brca2 Casp3 Ccnal Ccna2
Ccnbl Ccnb2 Cenc Cendl | Cend2 Ccend3 Ccnel Cenf Cdc20 Cdc25a Cdc25¢ | Cdc6
Cdc7 Cdkl1 Cdk2 Cdk4 CdkSrapl | Cdk6 Cdknla Cdknlb | Cdkn2a Cdkn2b Cdkn3 | Chekl
Chek2 Ckslb Ddit3 Dst E2fl1 E2f2 E2f3 E2f4 Gadd45a | Gprl32 Husl Itgbl
Mad2ll | Mcm2 Mcm3 Mcm4 | Mdm?2 Mki67 | Mrella Msh2 Myb Nbn Nek2 Notch2
Pkdl Pmp22 | Ppmld Rad17 | Rad21 Rad51 Rad9a Ran Rbl Rbll RbI2 Stn
Shel Skp2 Slfn1 Smcla | Stagl Stmnl Terfl Tfdpl Trp53 Trp63 Tsgl01 | Weel
Actb B2m Gapdh Gusb Hsp90abl | MGDC | RTC RTC RTC PPC PPC PPC
()~ 582w
1. S 8] B 3 3 RS AAT st P i AR AP T AR PECPIE ) € Prdliatn F
By e e R R d vRit T3 A4 2 oRit A T4 R 5 R 7 7\1—\1*,};
¥ o AP PCR Array 5787 3 B % #F R RenP L 1k 2 p R ag
BRI A FIAIRAL R o AP JAK/STAT3 B /& - MAPK B /S % 21

N

MERM S FRT 180 i&%ﬂ%m;&_ﬁ AR HY g
9

v

B

LR IE s WNT 2UBLES [T % fmbe 3 8P B ;:’é_i’é#%i'li;’ﬂ%%%l
=
]
%

o & B LIS A HiR] 89 B AT > £ 356 B A F] o b AT E )

+ F By

/ /l mé
m4@éﬂ%mg




2 (238)F T6BAFELRETH (3% ) (Tab.1).

() "W RAGE T FE f RED P E e FPRICAFILARE 5 39 BA
FALE P A (31 )04 10 BAFLRET % (<3 ©)(Tab.1)- Cdkd ~
Casp3 ~ Sfn ~ Rbl ~ E2F % A %] &£ & P &g + 2 > Husl ~ Cendl ~ Cend2
FAFILARETE; Cdkd AR k8 Gl E T S HiE & DA T
Cdk4 # Cendl n,shw $o 2 (5 EEAE T 244 Rb 2 70 %15 E2F )3 4%
o BT e A AT AR o ¥t Husl 222 w2 ik G2 ¥
3 M ¥ > 5 DNA damage repair %<& & ek F;F AZ £ T g 27 it €
g irmie e L R ER R ey R g R T
F e

(2) Wb AR R p AR B S ih JAK/STAT3 B/ A FlA -5 7
BAFZLZREI A (XB38)> 3 28BAFIEIRE TS (3% ) (Tab.1) -
Stat5 z%"ﬂ% g 25 IL-6~Jak1/2/3 ~ Stat3 & L F] & & T % (Fig.1) -
Stat5 % JAK kinase /& 1t ¥ %2738 #2792 *5 % & % 93 7 ( Makoto Nakasato
et al.2006 ) ;Jak1/2/3 ~ Stat3 % & T *f i& @ B2 3% %249 ICM lineage ( Do
etal. 2013) -

(3) v AT P2 p R e E e MAPK B E A FIARE M > 5 49 B
AFEARE A (B3 8) 3 I8 BAFLRE T (<3 ) (Tab.l) -
Ras ~ Raf ~ Mek1/2/3 ~ Erk1/2 ~ Ink1/2/3 4 8 + = » & 7 AZ #0157
i Eorlmiz e WA 2 00 ppE e k= (apoptosis) ~ iv‘giéc(Fig.l) o

(4) v AR P p AR g WNT B A PR RET > 5 9 BA
FlERE A (238 ) F 20 BAFIARE T "5 (<3 % )(Tab. 1) °oWnt2 ~
Wnt4 ~ Wntl6 ~ Fzd2/6 ~ Ruvbll % L F1%& & T *% (Fig.1) > &% H## 3
FW A WNT RELREERFIgHEYT P %-%ﬂ%-ﬂ ZRESE R @ od A
Pen S R AARRE P T > f0eh WNT BT ¢ X 3] > 2 3Fie
w BAT BRI F R S R Fl2 - o

2. FEPEINGA G EE P AREHES B EEIHFEF 25 2 557

AN ORGEFL GRS 2T 0 B 2.5 P oehp S AARE gt 2 p »’kﬁ;ﬁp

R P RELRERSS B N A ILE LR AP R LR JAK/STAT3 §

MAPK #. /% % ELE T ~ WNT 2UBLEL /T 2 e FHP R JT » & %.iﬁ*‘g‘_{i

P 89 B A T £ 356 @z}_\rﬂo wmuw ;;w A FLARE R PR

257 mp\ W S3 BAFAREF AL o 745 BAFLREF S (23

B 'L%zé%\m%T i (<3 %) (Tab2) AR g p R hF 25

PR @3-7 R P ELIT 2 MAPK & Fl2 TR 1 4 AT o Az Tl p Rk

B ey 2.5 p PO JAK/STATS B j5 8 Fl1 4 I % 1 > 3 3 STATI ~ STAT2 %

IRFs & 2 g R F B2 AFIARE P o P RABAZE TS p REheh

525p P WNT B S A FIAE 31 Wifl-Wntl & £ 38 + 2

Lefl ~ Wnt4 ~ Wnt7a ~ Wntll ~ Wntl6 ~ Sox17 & A F1L LE T % o FplAg
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flgcp B i @ WIfl 3 4e & 3r4] Wntd ~ Wnt7a £ F] > 2@ B+ 7 P A
WL R R RAE oo
3. 142 w4 % (Loutradi et al. 2008;M.G. Larman et al. 2011 ) 2 3§ %202 -3¢
) S i [Suf %4 (slow freezing) f4F iR Z 5 > &1l & F Bk Y
;}iié,' it (vitrification)-:# /4 & = N7 F a4 ko v RGP K el i R
37H B L B ’S&MM‘@* T A &4 ik /o STAT3 » MAPK » WNT %
ﬁm"fitﬂP BT ek Fl & ﬂi%‘b o B A FLT A ¥R 89 B AT £ 356 B A
R 3 IR2BAFNEREF AR HY 5 OO0 BAFIARE I H(23E )
7 66 BAFERLE T (3 %) (Tab.3).
(1) v i i 2 37# Form e T PR AFIZRE L5 A5SBAFLME S
A (B3R8)F 4 BAFELRETE (3 ) (Tab.3) ° Chekl ~ Cdk4 -
Sfn ~ Mdm?2 ~ Tsgl01 % A F1 & & P &+ 2 Chekl 2 TsglOl 5 %2 'm
2 3k #p 33 #7 B (cell cycle checkpoinnt)£? i2 48 DNA 4f % (DNA damage
repair) € & £ F] > Sfn 2 Mdm2 315 fmPe 3 Hp % 0k 2 dmie k= T4 R
L RIICE RS RVSLEE ) =S SR LR W D R AR IR SR L VAN BV )

i

@ o
(2) v ik ik 2 %%’ﬁ% ip¢0 JAK/STAT3 B/ A Fl2 %0 - 5 6 BAFE
RELH (ZB38) 3 3BAFEZRETE (<3 ) (Tab.3) - JAK/STAT3

B IS AR TR R F” e

(3) v gt ok 2 AT#E E e MAPK BSAFIARE > 5 11 BAFARE
FA(BR) G 19 BAFLRET (<3 &) (Tab.3) Ras~Raf ~EGFR
Fjg et 2 0 AFAIRE F > ¢ MAPKI14 ~ MKK6 % ‘w2
B AR A TS A pads o

(4) v+ fik ik 2 378 B WNT B /S AR AR - § 4 BATARE
A (2B38) 7 A0 BAFNERETE (BB ) (Tab.3) - Wnt3a ~ Wnt4 ~
Wnt6 ~ Wnt7 ~ Fzd1/3/7/9 ~ Ruvbll % & F] & & ~ % (Fig.2) » o i en
BRFRL KL WNTRES € X 5 »r*ﬁ:J’m WNT /S fe+ 78 7
PORARMCT 2 R PR F R AR o FIRt RIS RV s g R ERF
& o

(=)~ B#

A e PCR Array chf 3 5 % 5 T Rendr 5 S0P 2 f AW k2t
<~ EOAFLARMALR RPN ERT LR B - RH AR B
fmre df 5 iAo € X Tl > F %27 ICM lineage ~ fw¥e = (apoptosis )
Gop N RN R RTAF R § LTI o b 0t i A R AT
oo @ FIRA G S B A F RS F AR A TS X D drg] o 2
LR R D o <F SRR S Sehly KAt SR I D IR A R s LRI P O KA
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Table 1.

Summarizing RT profile PCR array analysis of embryos of mice from superovulation

vs natural ovulation.

Group Total no. of No. of No. of Genes not
genes up-regulated | down-regulated | differentially
genes genes expressed
JAK/STAT 89 7 28 54
pathway
WNT pathway 89 9 20 60
MAPK pathway 89 49 18 22
Cell cycle 89 39 10 40
pathway
Total group 356 104 76 176
Table 2.

Summarizing RT profile PCR array analysis of endometrium ( 2.5 days after

fertilization ) of mice from superovulation vs natural ovulation.

Group Total no. of No. of No. of Genes not
genes up-regulated | down-regulated | differentially
genes genes expressed
JAK/STAT 89 25 1 63
pathway
WNT pathway 89 9 6 74
MAPK pathway 89 5 0 84
Cell cycle 89 6 1 82
pathway
Total group 356 45 8 303
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Table 3.

Summarizing RT profile PCR array analysis of frozen-thawedand fresh embryos of

mice from superovulation mice.

Group Total no. of No. of No. of Genes not
genes up-regulated | down-regulated | differentially
genes genes expressed

JAK/STAT 89 6 3 80
pathway
WNT pathway 89 4 40 45
MAPK pathway 89 11 19 59
Cell cycle 89 45 4 40
pathway
Total group 356 66 66 224
Fig. 1.

Network of genes up-regulated or down-regulated in embryos after ovarian

superovulation in mice. The differences in color of molecules show the up- (red) or

down- (blue) regulation and connecting lines indicate a known relationship between

molecules.
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Fig. 2.

Network of genes up-regulated or down-regulatedof frozen-thawed and fresh embryos
of mice from superovulation mice. The differences in color of molecules show the up-
(red) or down- (blue) regulation and connecting lines indicate a known relationship

between molecules.
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