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REVEIYESRFATOC. FRUR Oct-4 JL[AI7E S IR i o
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ééggiﬂ Oct-4, ‘?ﬁﬂ%ﬂﬁ’ %’ gﬂn /J\Lr_l_t
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1 HRFTTE

1.1 Oct-4(p)-GFP [ AYHIFE

Oct-4 FE[A J3 8 7 5o b B4 SR 41, 247 T
Oct-4 FEA by 5 2 Ja 21, 2L 3.5kb, @
Ui W4 5§~ (distal enhancer, DE). ¥ % 3 9 ¥
(proximal enhancer, PE). SP1 {7 i« ¥ % & Nt
AN T fE. FH SCBE I Oct-4 J8 3l 14 4 iR
pEGFP-N1(Clontech A #])H GFP Ji47[f] CMV J33))
T, A2 Oct-4 JH 31 9K 8)) ) GFP K ik %
. H5EH Hind 1 /Sma 1 ¥ pEGFP-N1 5k V) 1%
bk, A Oct43.5kb 30T, FiH Ase [ /Nhe |
¥ CMV B8 Uk, #MPRREIRED AR S, HIE
T 1S 06 BT 75 TR pOct-4(p)-GFP. A4 2 - 1 S5 kit
FAI VIR AT 264k, S ahiiee e Inlie 2 1 v B
F Omega #Efisz 24k (A1 BGR F &K (Rl 3 1 Jr Beati
1k, JEH TE % D BE A 50 mg/L WKL, PRAF
TF-20C
1.2 BRETFESHRIKRIMES
1.2.1 O BRGH g,

DTS IS S RN e 771l SO
43 &5 B 1 OF I 5N BE 4 L &2 4 44 (cumulus-oocyte
complexes, COCS)TEBGAREFR I 3 U N T
PR % A R (NCSU23 V8 N 10% (19 4 51 I8 98 <
10 U/ml hCG. 10U/ml ECG. 10 pg/L EGF.
0.6 mmol/L Bt R . 75 mg/L T % & Al 50 mg/L
BERE )T, 7 39T, 5%CO, 1 100%3% & 25 < 1)
CO, i Fef h 55 3% 42 ~44 h, BKS 1V 5 75
0.1% 1375 W 3T R AL, 2~ 3 min L2240 40 i,
ARG PRE MR A) B — R B MUTT IO RE
I HEATHRAE

/I BRRI PR B 1 41 B340 SR PGB ZCHE B, SR )5 A
BOR A RIORAS . K AN DR 49 21K COCSTRON
B TR (10375 B SRR I TP A LA PR O e i L, ¥
AT AR BE B T-19 5 23 BN A ) CZBIIA
M199(JIT 10% Jifi 2= I3 )i v, & CO, #5 R
%H.

1.2.2 W TIE.

W R B BB R FH 5 5 790 PR B VR
BE G BEAT WA R, AR REAT SRS S AT Y
0.3% BSA [1] TL-Hepes ¥ 250 bE¥s 3 0, 1
HORE T35k 6x10%ml, 76 T A R Al R
— W, RJG A EEF] 200 pl B0 T -20°C 1A%
M. H T ICSI SR, #R; T A7 (& BSA) 5

R ML T ) pOctd(p)-GFP {E 4°C YKAH i E 1 h LA
b, 5k IRAJE DNA WK 5 mg/L.

BB B VR R K T, BRI A &
omDM W 1S ml B0, FRAEMTNE
20 min, IR T2 LU, MU L RN TSR
BEE Ix109ml~ 10x109ml, 733 FHRAER, BWET
B, FRURI AR L 25°C K88 3~ 5 min
BIAT, SRJE Tl FiRARL o 1 IRAK TS
DNA 10 min BiH].

M2 BRIRTB 52 R % RS 1 (A1, OB 0 P IR kS
TRRER . 2x109ml~ 5x10%ml, 733 T URTE4T
BHTWA TR, UGS R 25C KB
10 min BI AT, ARJ5HEZRAGH S DNA DUARAIEL 9 ¢ 1
(ILLBIR A, SRS 1~ 2 min BIAT A FoE4).
123 HORE .

RS TR R O R A R, —
PR A T A B R R AR OK By, A S
TR AT, KR 1 2 O BEGH i ot
3 RSP AN [F A5 TN SRR 173 46 75 2L H Piezo
ficr it 2 I B A, FRREIR BT DNA (R8RS - 5k
R BEAN T, AR T E Piezo, HEEHIHSS
Bt 2R 57 B AR 1 N IR BEA i B AT
1.24 FESERIRREETE.

IR TR B B A T D H A DA T — K
BRI, A 130V, kP FEA 80 ws,
SR 5 S N 6-DMAP (NCSU23 17 Bl 2 mmol/L
6-DMAP) b B 6~7 h, PR T ( Lk
NCSU23 H I 0.4% BSA)H, 1E 38C, 5% CO, [t
BRI, AEARI NS gt G K &
R

A se B R N BEA I NN 5 wmol/L & 1%
% (innomycin) B FEAE T S min 5, WU SR IR
AN 10 mg/L JH L ¥ Wi (cyclohexmide, CHX)IT)
BRFRWP 1h, B SZRGBN PR OB & B T8 2 10
R S min, 5K 2 ORE 9N ON 2 CHX R0
3 h. WOESEEZREORH H199 38 3 Ik, BA
M199 1, 7 38C, 5% CO, MR FRM R %, £
AN BRI 2 I E G0 T IR & B IO

S I /N BLOE BEH RG0S, e S
BRI CZB 537, T 37°C, 5% COMMHE R4
HRESE, EA R ONRIII S Ge vt G R & L.

FAN, S IR LR 5 DNA B H I LRk T
TSN R A A 0] B
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1.3 FEBAY GFP RiERIME

I FH I B 96 't {8 7385 (Nikon E800), 7E 16 (I
KK 488 nm) UK T MR IR G 215 GFP (11
. gt 3 MR R B B B IR HOR SRk
GFP R %, 1 FH] Nikon CP4500 $i it AH AL 14
TR LF B PE RN .
1.4 HitHh

X BELRE -1 SR VR R0 L ZEL A Ji 1) B0 5 % R
R IAT R (HRIRE, P<0.05 k2255 3.

2 & R

21 FSRHEBREABER

FATH R EEUF 17 pOct-4(p)-GFP JFURE 43 1) 1 5
T 106 BB S RN 140 MG B0 BELN LA 110 A
ANEROEREAN N, BN RS R G R WAk 1. JL
G 1 DN 2L i T ILA A EhH, Ty 81.4%, #
R E RN, A 27.2%, SRS 7RG
PN R ZE TR B (P > 0.05), (HX} 2% &
B REE m T 4P <0.05).

Table 1 The rates of cleavage and blastocyst
of ICSI oocytes

. No.of injected No.of cleavaged No.of developed
Species Treatment

embryos embryos(%)  to blastocysts (%)
Pig  Experiment 106 72(67.9) 14(19.4)
Control 46 34(73.9) 14(41.2)
Rabbit Experiment 140 114(81.4) 26(22.8)
Control 48 43(89.6) 22(51.2)
Mouse Experiment 110 81(73.6) 22(27.2)
Control 42 33(78.6) 20(60.6)

2.2 UPEHEAQ MAEEIFHERE)AERE P EY Oct-4-GFP
FIKER

EVES S 24 h(N D). 48 h(f). 72 h(3E) M &2
RGBT, bR T 350 AR A2 R R ) 4l a4t
HRE BT 2- A 4- g REYBL. 72 h(ZM RS
96 h(fit). 168 h(3#) )i, T LIS R, X Fr B
GFP FHMEMEG LLG], W2 2.

Table 2 The percentage of GFP-positive embryos at different developmental stages

Species 2-cell(%) 4-cell(%) 8-cell(%) Morulas(%) Blastocysts(%)
Pig 16/26(61.5)V 13/23(56.5) 8/18(44.4) 4/11(36.4) 3/11(27.3)

Rabbit 15/22(68.2) 15/25(60.0) 10/21(47.6) 6/14(42.9) 3/10(30.0)

Mouse 19/29(65.5) 11/21(52.4) 6/15(40.0) 5/15(33.3) 4/12(33.3)

Y No.of embryos expressing GFP/ no.of embryos observed(%).

3 P 2- 40 It AT LSS 1) GFP &
E(E 1), HIENFOLESS, M 4- A2 55T

(@) (b)

(d

GEAR R, IXAE /N BTSRRI T T TR () 2).
/IS BRI RO £ AR L D i FLASAS B2

(©

(0]

Fig. 1 2-cell embryos expressing GFP
Pig 2-cell embryos(a, d), Rabbit 2-cell embryos(b, ¢), Mouse 2-cell embryos(c, f). The embryos expressing GFP are shown on (a), (b), (c), the parallels

in bright light are shown on (d), (e), (f).
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(b)

Fig. 2 Cleavaged embryos expressing GFP
of rabbit and mouse
Rabbit cleavaged embryos(a, ¢), Mouse cleavaged embryos (b, d). The
embryos expressing GFP are shown on (a, b), the parallels in bright light
are shown on (c, d).

(@) (b)

(d)

B S B9 eItk B AR A, I 2- 40 i
FEARA TN RER MR BE O —3 M 4- 4 M TT 45
IR A RIS, 10 G RV R SR Hh % 2 R L 81 g
T/NE, LA A 2- 41 i FF 4R U 4Bk (¥ GFP
RIEMERA T, 4- M2 J5 iR Hh A L
YRERSE ARG,
2.3 EBEH Oct-4-GFP BIFRIEIF R

SR 3 Ry 4 Ky 7 KAL) 5l ¢ 51/
Bl R JEIIEENR, 2R Oct-4 LN FEIX 3 Fishi
PR RIS B IAE N 4 B, FEUEFRIE LT
BARIE(E 3).

Fig. 3 Blastocysts expressing GFP

Pig blastocyst(a, d), Rabbit blastocyst(b, ), Mouse blastocyst(c, f). The embryos expressing GFP are shown on (a), (b), (c), the parallels in bright light

are shown on (d), (e), (f).

3 it it

Oct-4 J& i HE M Z RetEbrid N ¥ 22—, EFF
SRR 2 BE MR AN (LG VR IG T 40 B R R 4 A 5
i) h RIS, R IR R AR R, B SR
SR E Oct-4 J& KB B WG, CIRIEN Oct-4 Jt
A IR A A — o 225, FRAT 14D 38 X
O TS S 1 B R T BRSNS R SR DG, JERTI)
1R % W 5% 12 B2 il i RT-PCR 2 Western blot J5
1, IREE T AERE S I AL B R 3 e B A7 A — 8
PI2s. AR T oA S R A T s
Oct-4 3 B F1EA R R IR o (1) B AR B AL

h T A5 R IR Oct-4-GFP &5 475 LI IR
BRI, ARESUE TR S ER (ICST)

I FHIFILIN T, X2 ICST B R BOAR fE
i PRAFRL e LU R e S DRI A, AT ) 3 PR R 2
FI Gt b, 1 H,  ICSI %k B AR TE AN H 4
FRAIREF R, (T YR L. MASE
K KF, ICSI R TK 73 A A0 AL B 22572,
{IE 930 S o R AR (o RS P VAL B s R4 St
DNA 75§ B0 e FE D I 0K 7 ) vl REXS R iR &
REJIAT— € 50ma. AR, ASEEAAT T, BB
NG AL E] 60%, IXA R m] LU AT 3R A5 2L %
(Y RS A 23 A e R DAL 1 R A L

CARIER) R T B RN Oct-4 RSB I
R, N BERAE IETE Oct-4 M\ 2- 41 g 01 5t
THRFIE TE0N, GEAHDERIEATE. FATRIRE:
SEREoR, TR T SRR Oct-4 /N A8 AN IR
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A0 A A 2- 41 RS TF U6 AT B 55 1R 2k (0 58 B,
4- M2 G I A s RIE, XANGERUH, FIE
Oct-4 FE K5 YL R BLAT R0 3OV, 76 R IB IR
Pk b2 BIAH A P . AL =Ry aka
CMV UK 5 131 55 JE X CMV-GFP 43 51l 5 A A Fl /)
UK SZAE O AR, J807E 2- 40Tk R B0 T GFP ()5
ik, ELAEREIRI P 4 FRDEE 5% 2 4 B o A
7E GFP [k, IXLegf JLu B IX 5T Oct-4 13K
IR AN RN IR R G A B R A R
PRI, X5 Z 05V 2 5000 = M s 45 ] —
Fhos=1s, PR P AR RA A TE G E R A B R TR I
%, SESMANESER AT, FOAT R R R 2
JUETE B AN MO I B NANEIE R, (E IR
H5— X DNA SRR RS, s el A LA
My S R P B R I AR ] B Sk
AT FIE L0 22 530 R TAH SR TR A1

EAFSYEIG KGR, MG SR 418
TG I T AT BT AN TR0, SR AE 4- 40 oS, /i
JEAE 2- A MOIBEOE, RAEAE 8~ 16 4 i WIS .
TEARSER A, 3 R fE 2- 41 kA7 GFP &
i, UG HH T VR I 3 DR 4L B0 1A R 2556 SRR Oct-4
FERI RIS HA K, X517 AR — s 9,
T 56 I TR INE T) P Vi B A G O A4 AR 1 JBTRE
DNA T] REANSZ Je (B AR RS R AR S8 3 k. A
I, B FEFIAR TG N TR Oct-4 (1) 30 12 A
2- A RIFFAG RS, A/ R A R IR R, A
JEPE Oct-4 FEKJE 37 X [ DNA FI3EAL K TARAER,
FWILEZAEIWINUEPE Oct-4 57T 8 O 2 Ab T4 5%
RVPIRAS . ESER P FATIE K Oct-4(p)-GFP Ji kL
A S Z PRGN, SR RIAT A S (A2
I, XU T Oct-4 ANREAES Rl Mo Rk, 1
WL T BRATTT R B R BARTE Sh ) R I i S R 08
FRAAEENE. RN ERY, 5 Oct4 334G
(3L e B R e e A7 T IR G i i e,
HAEA R 2R 5 1.

FEASZE Y, 3 5 pOct-4(p)-GFP 1 3 i)
Yy¥s e AE N A A AR IE, g R E T LT
BAE 2| GFP 3Rk, e/ EMsest g ]S
BRHE 1 — 3220, {H Kirchhof & URIE, JEH44:
PR Oct-4 RIBHXH PEAR, AN
P Oct-4 £t 82 7 PP Oct-4-GFP, 71 N 41 Ju [4]
Fiigg 7% 2 AR T LRI 1), Hao 55024108 5 5 1
Oct-4-GFP A REFER MR h 31k, X LE e 5 AT
(S0 S5 AR HAT, ARG X 28 2 e (1

JEPR, ARAEAAT TR, B AR Oct-4 )5 3))
TP A ok T AT v Y 5 oo PE,  BLET AR
INK PELELIRFTIENG. ES 410 LA & EC4H g i
TEPEARAR DL T4 20, {H PE [HUR 15 Hix dt
SRS R A K, MRk P UESE.

BRI AN, Oct-4 5 (75 F
SE A AEAS R A (G G /s BRUR 4R ) i AS [ o121 ]
Oct-4 mRNA [ IAFN 53 A1 75 /)N BRI A= R Jif v v i
FEBL, A FERE K Oct-4 mRNA #4F Sk b 5 £ T
WA, ARG TR AR, AT 45 R
B, Oct-4 A3 FLEA R RN b A AL R IE A,
7 Oct-4 3 PRILEMTFL P (1) 3R A7 A 35 A AL
PP

Oct-4 J2: 2 R 40 Ji R0 500 R Jie 11 2 2 A i [
T WEFE Oct-4 [MFIAREA T FRAT T 140 i 2 e
PELERE. IRNA S IH AL R AR 20 i 5 4 R ATL T 25 7 T
HEEZE . AL R oA PR Oct-4 KA
PPERML IR T HMEE.
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Spatio-temporal Expression of Heterologous Oct-4 Promoter in

Preimplantation Embryos of Pig, Rabbit and Mouse"

ZHANG Ying", SHI Fang-Yu", GAO Shao-Rong?, LIN Ai-Xing"
(" State Key Laboratory for Agrobiotechnology, College of Biological Sciences, China Agriculture University, Beijing 100094, China;

? National Institute of Biological Sciences, Beijing 102206, China)

Abstract The transcription factor Oct-4 is expressed specifically in mammalian preimplantation embryos and its

function is related to the maintenance of embryonic stem cell pluripotency. The functional role of the heterogenous

expression of Oct-4 remains unclear however. A GFP reporter construct, pOct-4(p)-GFP was generated, containing

the upstream regulatory regions of bovine Oct-4 gene and its expression pattern was evaluated in the developing

embryos of mouse, pig and rabbit following intracytoplasmic sperm injection. GFP fluorescence was visible early

at the 2-cell stage and then became stronger in the blastocysts of all three species. However, the distribution of the

GFP signals was restricted to the cells of inner cell mass and no fluorescence was detectable in trophectoderm

cells. These results suggest that the bovine Oct-4 promoter is functional and that its embryonic expression activity

is similar in different mammalian species.
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