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[ Abstract]  Objective To investigate the effects of Oct4 and Cdx2 knockdown on the expression of genes involved
in ICM (TInner Cell Mass) and TE ( Trophoectoderm) differentiation in cattle, and to elucidate the roles of Oct4 and Cdx2
in the early development of bovine embryos. Methods Oct4 and Cdx2 genes were knocked down in bovine embryos by
RNA interference. Real-time quantitative PCR and immunofluorescence staining were used to observe the effects of
knockdown on early embryo development and gene expression. Results Specific siRNAs against Oct4 and Cdx2 inhibited
Oct4 and Cdx2 expression, respectively, in bovine embryos. Oct4 knockdown had no effect on embryonic cleavage and
eight-cell proportions, although the blastocyst proportion was significantly reduced; moreover, the mRNA levels of Cdx2,
Sox2, and Nanog were significantly reduced (P < 0.05). Cdx2 knockdown inhibited the expression of Oct4 mRNA (P <
0.05). Conclusions Oct4 controls the differentiation of bovine embryos by regulating the mRNA expression levels of
Cdx2, Sox2, and Nanog.
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FEN M A (inner cell mass, ICM) #1172 33 4R
JZ (trophoectoderm , TE ) 435 . 1ICM J& —H#f Z g 4l
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', 1CM FI TE A48 B v B 224~ L DR AR B A
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Oct4 Fl Cdx2 WAPEE 5% K1 XF ICM Fl TE 3% &
()5 B I RE K R TF 1 . Octd (Pou5fl) Jj& POU
S F R — 51 AR R RV B AUAE 1M
Feak KRR 22 e P R IE H 404k R 2 R 4 i A
AR E ) Cdx2 2 TIE 5 60 20 i i i e E
TE 4L B i TE 55 v S 75, Cdx2 |, Sox2
H1 Nanog /& Octd 11 ELRNHE 1, = 2538 B i ) 45 4t
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[T B A 248 5 B i T 40 M 10 22 e PR R B 3R B
=z Octd 3 Cdx2 ik 1Y /N B G A5 53 501 JF 1
ICM 5 TEP™) | X845 R W], Octd FI Cdx2 7E4E
JWIE RS ICM 1 TE B9 50t b B8 A48 T /E . 4K
ifi, 55T Cdx2 Y85 Octd 7E 4= Wi B9/E T, i &
HY—mPi ik, Schiffmacher 25148 1Y Cdx2 7E -
WEAG v A7 P8 T Ocd T H: At 8F 5% 26 B, 4 IR i
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QuantiTect [ % 5% 1 7 & W A Qiagen 24 Al;
VECTASHIELD with DAPT B 9¢ %8 K 54 51 W F
Vector Labs ; Oct4 ,Cdx2 ,B-actin PR A B Santa Cruz
Biotechnology ; #7142 4~ L7 \ RNA $2 B0l & F 4=
THAY THRARAF,

2G5 [ 3 V- B0 L 1530 H HVE IR K i
SSW-420-2S B ; A ALk K5 #7246 MCO-20A1C-SC;
B AE AL Nikon Eclipse Ti; 9¢ )6 i i %5 ; T H
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1.2 A&
1L.2.1  RSMZRE RIS B 7

SR A 51 L4 IO B 240 g, 46 OO e - B9 R 2
M5 A 1K ( cumulus-oocyte complexes, COCs) , COCs
25 P IR LA 53 U 3 ~5 IR, TR i 1
3522 h, Wi g2 4100 39°C 5% CO, MR, oH
WY 55 TR . B S 2 TVF-100 5555
AR BOR AR TVF-100 15 32 56 7 2000 1/min & 0>
5 min, JEPK KRG TIIA COCs , Kk ik B 2 Tt
5 x 10° 4>, 7E 39°C 5% CO, HIBIEIRES hIEF6 h,
5 i) = e ) O S A2 S i SO T X 7 GRS )
siRNA, fff 11 & 1% BSA Bk B TALP ¥j 3% Jit
(mTALP) ,39°C 5% CO,.5% 0, f190% N, HJ¥ziH
WG, 5 2 REB 2 3%H 4 i
B mTALP 3 b MR 28 7 K, Bk
Wi gt IR & B SO
1.2.2  siRNA BRI G 4

HRAE Octd F Cdx2 1Y 5 A 7 4 43 A Ak 1
W], 5 % Octd siRNA f Sense Strand 1 Antisense
Strand 43 %1 N : 5’ -GGAAAGGUGUUCAGCCAAATT-
37, 5’ -UUUGGCUGAACACCUUUCCTT-3 ’; Cdx2
siRNA f{ Sense Strand Fl Antisense Strand 731 4 .
5 ’-ACGUGAGCAUGUAUCCCAGTT-3 >, 5 ’-
CUGGGAUACAUGCUCACGUTT-3" . siRNA J¥ %1 th
IR A A A R 2R AR AR R
MR E S 1 mg/mlL BSA A mTALP 555
RGO IR AT WO T VR IR OT 4R ik 4k
P TSR

FRAE v 5515 D0 52 38 X 52 43 Ry 25 O IR
(Ctel) 2H 5 B4 X BR siRNA (siCtel) 4H ; TE ST Octd 45
S SiRNA (siOctd ) 41 Fll Cdx2 #F 5 P siRNA
(siCdx2) 41,

1.2.3  SERFERPOE PCR(qPCR)

WO ST IV A I, B il 2 B 4 IR 4 A7
FRAE 8 B EAT RNA $EHRL | S e 55 I 52 B 58 o o i
PCR, it 11 51 ¥ M. Octd F: 5’ -GGTTCTCTTTGG
AAAGGTGTTC-3” , R: 5’ -ACACTCGGACCACGTCTT
TC-3" ;Cdx2 F:5° -GCCACCATGTACGTGAGCTACC-
37, R: 5’ -ACATGGTATCCGCCGTAGTCCGG-3  ;
Nanog F: 5’ -AATTCCCAGCAGCAAATCAC-3’, R
5’ -CCCTTCCCTCAAATTGACAC-3" . B-actin YE KN
2 ,SYBR Green Rl 7= ) -1 A AR Rk &
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0E=A

qPCR &5 7R | siOctd ZH NI Octd mRNA 3£
RIKE B KT Cul 41A0 siCul 41 (P< 0.05),
PER YL A5 R PR siOctd ARG Octd (5558 JF
AR T Cul 41R1 siCl 4, 36 RNA 308 i
ARG Octd FER (W 1)

2.2 Cdx2 siRNA F#3F Cdx2 mRNA FAEHFEKIE
E;ul‘]

5 Cul 41 siCul 41 5, siOctd 20 IR i o
Cdx2 B mRNA Fl & 11 5T % 35 K F #)  3 FE AR
(P< 0.05), Vi T RNA T30 8 3 %6 4= iR 6 1)
Cdx2 FER AT T @ik (WL 2) .

Ctrl
Ctrl group

siCtrl4H
siCtrl group

siOctd4l
siOct4 group

A Octd mRNA AHXS i B Octd SIEVIELER, 5 Cul 410 siCul A HLEE, * P< 0.05, (FE/FER)
B 1 Oct4 siRNA THXF Octd mRNA Fl4E [ K 5200

Note. A. Relative expression of Oct4d mRNA. B. immunofluorescence results of Oct4d. Compared with Cirl group and siCtrl group,

“P< 0.05. (The same in the following figures and tables)

Figure 1 Effect of Oct4 siRNA interference on the expression of Oct4 mRNA and protein
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Note. A. Relative expression of Cdx2 mRNA. B. immunofluorescence results of Cdx2.

Figure 2 Effect of Cdx2 siRNA interference on the expression of Cdx2 mRNA and protein
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2.3 siRNA T34l RHIEZ B0

5 Cul 4A1 siCurl 21 Fe %8, Octd mAR 1 B iR DR
S5 N 8- LI I 25 = (P> 0. 05) , B R
EREIR(P< 0.05) (£ 1), Cdx2 @ik i IR iR B9 2
R S-AIIER MBI G Cul 41H siRNA 402
F(F2), I Octd FEPH 5w I IGF I & 5 o 2
T IR B, Cdx2 X R iR & & 2 48 i By BE G
AU
2.4 Oct4 siRNA T # 3t Cdx2, Sox2 F1 Nanog
mRNA 7K F B 20

5 Cul 41M0 siCul 1A L, siOctd ZHAY RN Cdx2

Sox2 Fil Nanog mRNA FEZEMNF BRIk /K-35 i 2 1 [
(E13,P<0.05), BEMIZEAIRAG R &, Cdx2,
Sox2 F1 Nanog mRNA FiA7KF5 Octd FERAT 5,
2.5 Cdx2 siRNA F 3 3F Octd, Sox2 1 Nanog
mRNA 7K F B 200

5 Cul 200 siCurl 4LAH EE , siCdx2 LRI 76 AR
BBt Octd mRNA 5KV W EREAL (K 4, P<
0.05) ,S0x2 mRNA HI Nanog mRNA T 25 5+ ([&] 4B
ME 4C,P>0.05), WHESKRKREY LE P,
Cdx2 F: K FF 0 Octd J: K Y 3k, X Sox2 Fil
Nanog & R W S50

R 1 UK Octd J5 ARG A

Table 1 Embryos early development after Oct4 knockdown

el R S AR IR A (%) 8~ LB (% ) BT (%)
Groups Embryo numbers Embryonic cleavage rate (%) 8-cell stage rate( %) Blastocyst (%)

Curl 237 168 (70.89 + 2.95) 114 (48.10 + 3.80) 93 (39.24 £ 2.53)
siCtrl 232 160 (68.97 + 3.45) 107 (46.12 £ 5.17) 83 (35.78 + 4.74)
SiOct4 228 146 (64.04 + 5.70) 112 (49.12 + 7.02) 49 (21.49 +7.89) "

R2 AL Cd2 JE AR R A E
Table 2 Embryos early development after Cdx2 knockdown

el J iR S8 AR IR REE (%) 8~ LB (% ) B (%)

Groups Embryo numbers Embryonic cleavage rate (%) 8-cell stage rate( %) Blastocyst (%)

Ctrl 210 164 (78.10 = 9.05) 109 (51.90 + 10.95) 60 (28.57 + 8.57)
siCtrl 205 157 (76.59 = 5.85) 109 (53.17 £ 7.32) 54 (26.34 + 6.83)
SiCdx2 192 142 (73.96 + 11.98) 93 (48.44 + 8.30) 44 (22.92 £ 7.29)
A 2 is B Z M) C % 12
i E 14 wE 12 ggﬂ L
K12 HY RE
®S ®S w7 08
% 5 ! B3 s Z£%
£5 08 Zs ZE0
Z 2 Z 2 0.6 < 2 *
2 2¢ £ o
g5 oa . SRR * 'gnE
Sz oz 32 02 zz 02
g o 2 ol 2 0
Ctri4l siCtrl4H siOct44i Ctrl4l siCtrl4l siOctd4l Ctrl4 siCtrl 41 siOct4 4

Ctrl group siCtrl group  siOct4 group Ctrl group siCtrl group  siOct4 group Ctrl group

B 3 Oct4 siRNA THXF Cdx2 ,Sox2 Fll Nanog mRNA 7K 5
Figure 3  Effect of Oct4 siRNA interference on levels of Cdx2, Sox2 and Nanog mRNA
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Figure 4 Effect of Cdx2 siRNA interference on levels of Cdx2, Sox2 and Nanog mRNA
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Oct4 Fl Cdx2 J&/NFEAGH 1ICM Fl TE 534011
HUD IR T B2 Octd ANFE 8 IR 1Y 2% 57 2 vh 3
iK,0ctd FEE R BT HNMMLAY . Octd ATJH T
ICM 534k, 45 SR T 40 i 4 fivis e g 1290 Bt
TiFEFEA A ZREEE T Cdx2 fig
WL FR& A TE R PERE AR 8 Octd 5 Nanog
FFMESE TE 3% R A6 Cdx2 FEPREAR 1) 38R
ANEELERF MM I | TC IR AR 50 8 1 1 e, LS A
9 ICM FEFPEFE SR F Octd J2 Nanog, WA T R
o (0 Cdx2 LR B M RINREAS T AL ICM, H RETE
AN FAS 2R T4

ARIFFE H, TATHFH RNA T HERER T
Oct4 Fl Cdx2 7TEA4 MG RN A B fEH . 45 R %
W], = %4 ICM F1 TE B9 1F % 20 4k Fi g 4 i 5
I EREE, H5/ANRRIGA L, Octd R IE X4
WG R B s B Ry E . ANE TN ERIRAG , Octd
A TE R RS TH 0, BRI 76 52 29 5K 1 4
JRB Bt 2 it 2 . Octd T BETE 28 IR G 19 2E IR [y
BERFEASF BOPE T, Wb 36 78 19 TE 40 i PR F5 75 43
PRAER AR SR, Nganvongpanit 25 R v
BF Octd dsRNA 55X 4 WA 7E RN B BE (1) & & R
WA W ER M, AT, Octd BT 2F IR IG &
EELEL =S A TN EE NS A AT 2 i e
ARG, 2T TES Octd dsRNA 5 siRNA fi ik

6% R 1R TR R i R B, FE S Octd dsRNA
(1) IR iy 5 LA T B 4 (1% 355 FR ) 8] A BB T i 8 AR s
TCM 2 4 50t B R IR 3 3 I 7 4 IR I
AR, Octd FEAR [R) 9 Ff R AT BE & 4% T S [ 5ol
FrRTE . 5 Octd RIS, AF5E & B siRNA Fif
I Cdx2 J5 RN, B4 8 — 4t Jfa 34 L f31) K 98 i
WE XA IC 250, — T , Octd 3K ] 252
M 7RG & B AR R IR R, S — i,
WA ATREH T siRNA @R RICR Ul 55 B0 2%, M-S
B T R sIRNA BIIRIGTE AL

RN IR S R A & T B W, ALK Octd 5§,
Cdx2 FE XTI & B A S SE A R i ) 35 1
Octd Fl Cdx2 7 /)N BV G 1 200 M v 410 ) 40 1k 1
K B e Cdx2 FEL Octd 76/ BRI 5
B SuySIBuN; SR (SP: N /S W L
ARG P Octd 8] Cdx2 &K, 55 — Fh 3L K 16
mRNA 7K E Rk Z 206, Kk, 784 G

A REANAEAE Cdx2 5 Octd AHE I A HLE] . Nanog
FEPRZ Octd 1955 — A HEHE ] G hh— b [m] 5 5 B 2
PSR 3T 4EHF ICM RIR B T 40 i /9 £ RE
WA D 5 Octd AN[A], Nanog TEJE BUAMIE 2 FTN
E RS E A, /N Nanog mRNA 7E30%5 5%
OB B A 235 76 1ICM h 2R 7R TE g T~
Kt BB Z fe b iy 4 15 0 75 2 st I+
Sox2 HIIEPE , Sox2 TEPE AN A 41 il 22 HA ZF0Th
B, /N Sox2 Fe sk e R BOT th 3R ik, 78
ICM T 4EFf, HZE=AMEZ B B, Z23HFFEIESE T
Sox2 FERRE ICM 43k P g fE Y . ARBF9E R 3,
Oct4 FAIE T2 Sox2 F1 Nanog mRNA IS ATE N
Cdx2 FEAEXT Sox2 F1 Nanog mRNA 7K FTCREM , X
VLR Octd 38 28 1415 25 b ik PR o) 4 R JIG 18 404k T
Cdx2 7EA WG Y 434k v T RS2 38 3 TR 45 Octd BH:
T LA 3
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