EYMMBFR FHZE F4H
ACTA BIOPHYSICA SINICA Vol.23 No.2

ZOOt&EMA
Apr. 2007

"mFL SN YIRERR X B IR IR SR LR

BN 48,

FUEARN

(RN 2= SR 24 B, F 3L 210095)

WE. HilsMiElee T LT,

TARIB IR TALHAT A BIAE. IERS RATHT AT g KB4 A0y, —HA

Atk E—, PERSRIB AT, WAL =W oA 4, IEIG A K E afbtt, ZJLRIPEE, JPRRIR T

WL E

FBIP—FEIEINA, BRGSO RE B Mk, & T bR F g R, LA B4,

e

o#, BREHEARIF AR, BFGART S MG T HAIE, KD IR R 1n, & RTIERS

LR F A Fom.
KEER. H MUK TS
ZR5ES. Q291

0 3

jillf3

IRFNATH I, WELSYIIE G I k& R
A ERWEGES), WIEEAE WA AT, S op ek
PR AL E, BB — IRk, MiGHERE IR
REW, MERERER, MRKEEARS
PES, XA R BB RIRIG R E R 2R
SN GRS B PO LR R, R B I
WEFRANRZE  (TE) MW 4iHE acm) ©n, 5
TR Qpbds KT REALL AL (SEP) K GREERIE
ARG B0 5 Jy R0, Rtk Ab, 2-cell B
AN GP LR 1 O 24 5 AR R G 20 Ak ke U9,
T FLYIRIG ) R B 52 Ak 2 R ZZ AR,
Mot R EAEAN I . TR BRI R E
WU T e g, ARSORXLeRE A2k .

1 1-cell FERRRTH4FIE

O BR A0 0 55— U o R ), B kA L,
mRNA 1 FFAK,  JRE I 2B 2. 32K ) B
RGO HE 2R AR Qpb), 2 R E R e
o TR AMEEAZ A D HE AL 1-cell I
Jifie MENGAREERE , WEMELRZ DNA 705l =6, 4
S IRAT L2y B o IR BUIR IR IR 55 B R 41 i
FILE, MR, R ZER, HRE T A
FRAE: 55 R Qpb) FISZRGHIAE AL . 55 K
P& Qpb) L KRG I AESZR O 1, R bR %
K5 BN B PIARS; S HG ) A0 M A 2 WE I T A il
P, AL TR T HEAAL KU (SEP) FRFIEM, 2K

Nl BAINEE, Shiidhsh; IERS - iR E4

G () 48 B 5T o 2 (R oy A e AR AR 22, TSR
1, BEAMIRIE . R, KRR
G40 i 50220, WERE SR [R) I ) 40 b e AE B, AH
168 5 A0 MR Rk S T RS2 RGO, Ak T RIS T AR B R

Wit LB G AN T B0 SR 2 il At . IR AL
BT LG, w48 % R & WIRIR AT I
R C RS, /N 2-cell RGPS BRI ZEBR B 2 K&
HAREYE. FLAE 1959 4, Tarkowski"f 5% K H,
IR 2-cell EfiG—MONREBRSE, MRS REGR SR T
B EH N K. 1983 4F, Tsunoda A1 McLaren %}
2-cell GELERIF EIEFR I, BRI FARE, {H
AL E OB -

TSR O B SEI0 RI,  S2 K% N A0 i o e 2y
AR —. WRBERZRINEYN (V) 4
JRECTY, PREEEII (A, BRRZTT 2pb; BERE)
YR Mgy, DR BRI, SR ALER A7 I Bt
BLtE, MRS gka R Een cniEl 1 242, SR
WG B kB anett, S 52 xE 90 M B R
Ko BBRZHRGOII P20 M, FASNIES)Y)
WA, W& @S WA SRR G,
Bl 1A W, R RILRSEIRIG K G 2. Ui
RGBS AF AT AR AT R 7, % PR ] g dd
g, HERENMGEAEIRESR, S8
2o RN K E 2.

Y#s B ER: 2007-04-02
BIRAER: XIZIAK, HiTE:
E-mail: liuvhonglin@263.net

(0252)84395278,



94 /I /I

S 20074

Hpb e |
hﬁﬂ e —'{IJI i _ s

=
@ @ - i "
| , - E—
SV pole
|

marking

nfﬁ’

S AorV pole o
] removal _.. i
ﬁ. 'El fu
= .. ectro SIOA\_L%
l ..ﬁH

Bl1 RO Ce kD Myt et g0 i B i 0

IS S YILI S2RE T CFD

2 2-cell FRBRUPZ4FME

N 2-cell IRIREATIRAL, AN DR AR e 4k 4L
RE o ARIMSHRG G0 ORI Al i g, 2R LE PR 31 5%
Wi, DA RGXBEIR 2 i SRR AL A4, —H 2
WAL JFH, MO STE BT 1.

21 ZHENIAEARBARIHRE

T /N B RE OR O R X RRIE DN AL, Bk
AR (A-V) T, BREOG M gy Zmse2,
w2 LR, FAE 2000 4F, Mayer A1 Smith

Yk
-,

Kb
B2 /NS

SIS R I, SRS O IR 2R T e e D A% A AT R
. UV AV T, SR, 2004 4F, Hiiragi
H1 SolterP T T A I, 32K G R 2L T L5 E A Ji A% Al
E M E AL AT SEI0 45 R A HER LA,
A 22y 24 IMEREE JSAZ BEAT T RS . TR, S
DL ) S50 485 AH LU, L [R) RS2 AS O IR L 5 2
TR Qpb) F1n) RV AS[R] RS2 ORS B O
HANMA, RIS A-V BB A—3 2005
4, Louvet Vallee F1 Plusa 73%% Hiiragi F1 Solter
(&5 AT T 9L 5 F, Louvet Vallee 4575 i
X 1-cell W 3T El 2-cell . 390 ity b Bl S 2t R oA

H A GFP ) mRNA, #fJ¢EVIE T Hiiragi A1 Solter
E’Jiﬂ%gﬂgﬂ%ﬁ b5 WETE SRR S 1) T e A A LI 45
o 1M Plusa 259 i Wb U 5 I U ¢ 3 X IR
Tgﬂ%ﬁlﬂ A-V i —3 458 . AT Hiiragi A1
Solter K] SE5, ABATIWTFTMERE [ AZ AL T[] 6 2% F
T, WRKEHESRSZRE BN, ALER A= N
(M52 RE IR RE 5 57, SR G A 2 5258 SR iR
) 50%. ARG IR TEERE, RIARIGE R 1 S5
SR 2
22 FNZARIRORRAFERE =
HHEEWARE, ISR ORI
BOZINET )RS, AN AL P R . BETTR
W, SEa N BV IG B RURFAE IR DA R B =AY 5
AR Qpb). KT REANAL R (SPE) K4l i JE

K

/Lo

22.1 Bk

2pb bR HZRE B PIR . WFICR I, /N
Z KGO AE 2pb B AT G020, GRS Y 5 AR AA
Qpb) {7 T-IRZLMIME, 2pb SN CFR? 2005
., Plusa 2595 #T S BB 5% 1 1R 52 K5 90 I P R 54
K%, WET 2pb L5 BRELTH Ay, b I 2pb L5 HREY
T 52 0°~30° K A1 I IR G 22 60°~90°1F) 10 f52 % .
I H., 2pb LU 5 30°~60°¢ f IR, K
%Wﬂ%%FE%ﬁVW%%MWWW(mgsx

Al g2 T ORI B — R h), PES 2pb

QME,&T BoA FH T DN 2R [l PR A A R R
¥,%%%E%nmﬁﬁmﬁo
222 SEP M4IIER

WEFLSZRG BRI, o8 2 0 A4 il BR e
FIOGHARIL SEP, 872 H W i 5 I W 4% BN 4L [
B (OAWRCKS THREAL AL (SEP)), #BIIESE/N R 32
K5 B N LK HR 4 ek SEPUSS, i e HENT, /B



%52 1

W LB YRR A B PRI STk Fie 95

B3 SERN N 5 A R A T
1=0°~30°; 2=30°~60°; 3=60°~90°

ARG ON IR AR 5 R Qpb A ED) AR
4b, &5 SEP AR . R, 2002 4 Davies Fll
Gardner®VifF FUKE 5 70 X 52 K 51 51 24 77 407 11 52 )
IR B, K1 R B ) o A 5 BRI Gk . AH
KA FTUESE, AT A% O 2L 1) 53 1 v 5 ikl H At R
FAT N e e, 28 EES R TIA KTt
NONRESNHG, SEAE A R TR g i ik, SRS
TR e 52 AR s 52 OKG BN () O 2R L Sl gk 47
SEP — A TRl 0% B SREER 1K T A5 i 52 G O
() 59 R ER AL, e AT e i FG e DR 3R 0T O 2D 5%

ME

S g
00 00

Wi o DRI, B O3 AT UL 520K BN BN A 5 Sh ik /
2pb 1 SPB K418, T INREKIBAR 2 5
PIZR SN, e i W 20 [R) AN T R O AR 4%
PIE, AR BN A AEAR 2 WF 5T R B AN e
;rﬁao

3 4-cell FRRRIRIESFAE

&5 Mk, XTI 4-cell RIGIIIST, C.4
RS A0 I (8] B AT B R S R, VR DR 4 i
SRS AR 2E S, AR U 8 IS, AN s X
FHAH B IR AE RO IR R Al A e 36 AN v] BARRRAE
31 FIRIEAR

ANEIRIREE IR OIS I E], RILEA
XIFRKE, HIMINREROP AR, — N eipg™
4 3-cell NI, ARJG 51— IR, WIRKEHEAN
d-cell . KNEWFITUESL, HL5E VL& 2pb 1
GRALEKRNS, DL 2pb ISR, BEFUE RGP T
R, ZHIRBEHIRREK, — DN AHPR (meri-
dional, M), —ARiA (equatorially, E) = f
7144 (obliquely) B9, /bR i LA R 7 N 24,
I MM =% EE. Hrf, ME GR807 A W2
Kl 4),

MM and EE

\Z
00

B4 /NG BN e 5 AR

2005 4, Piotrowska-Nitsche. Zernicka-Goetz!"
Xt 460 NMEFR YL EE, TR : 4-cell JEfif B
IR AT, 81% EPUTHAMAIR 2pb 5 =AGH
FEERANE); 1% IRG DY A BN BRAS L 2pb AHTIE,

2pb {7 T URZER )5 8%IKI IR IR AN BR L ER 55 2pb
FHE, SAMA 5 2pb i 2, BHRER B35 HiA
A 5. [, AT 374 A 5P A HEA IR
BT T, R EI, 52% & H 2-cell RIRE

Bl 5 /L d-cell JERUNZLER A (B HEATDS GFF 3k FTda 4 2 pb)



96 /I /I

2Rk 20074F

ME B} 2415 5], 48% £ EM Bl 24 15 ) 03, i 1]
2-cell GRZLER, fLoE NN E M 2L ¢ E 24
. IX 5 2002 4 Gardner £ 3 [19 52 5 45 R AH A,
Gardner™ IS 1IE S 2-cell I fifi 42 EM 8¢ ME BI&¥ )5,
GUZER 2 DU TH A HEAT s 22 MM DR 2 (1 51 SR AL 5
2pb A% ; £ EE OUNZElifn 04, ONZLER 525 TEHE
i

FHIWFFEUESE, B 2-cell JIR G W5 U 4Bk 4L A
M, PUASGEZEER P —AN AR 90° e, 158
DUTHIAAAR () 4-cell JEJIGIT, 1, Gulyas1975 4F4%
/N BUVE i B 2 A R e A AR i A K. 2002 4,
Gardner!"™ X} /N iR, 2-cell R FRAT B — AN ON 4 BR IEAT 4
Y EREAE RO bRId, E S, FFIURILE
DUTH AR 1) 4-cell NI, K7 & ME/EM 732,
Tl I WE 5T 45 75 52 T Gulyas A . 2005 4,
Piotrowska-Nitsche 1 i3 X I fifi A 420 B 41 B i G 4,
WETCR NG & B 25 1, A& (Ldi Mo #B 2 A 7 2pb
SRS, [RITfT, DARTRSEEG S50 HEm 515, et
—BFITENIE
3.2 /MR d-cell FRREHITRIL A B

WFFCUESE, ME BRI/ UG, M 240 1
TERGENICM, E R4k E TESY, hT R
B 5 R WG, LARTX 4-cell LR K H M AT
FL, #LL ME BRI G A B AR B ST B
2pb S Y, LLAIRRERZSHES A, o esdl
AT ) d-cell RN, RiFRAEBL, WE 6
B, MR (M REED RKRERE ZEIR,

6 /N ME %4 4-cell iR fl0

HIHAMLL, Adi B R53)D APk RER
MEEAIRZ, 1V AR AN BE R B RCEEIE
E 2415 250 ICM 4l e gl st e, T8 o v i —
L0941 g 2 1 4-cell AR R B 2B, H DR
V4 it 5 e S A A0 i e R A 2 BT 4-cell IR,
WU IR T LUK & BB, 1Z46F 5T 5 2005
4F Piotrowska-Nitsche! [\ HF 9T 25 1 A AT, At AT B

KGN SRR ER IR, 4-cell b 3-cell TEA K
BRERERKE T . R UEHRGRE 2 4-cell
B, SRERMOS=4 %R MARAGRES
Aetts g0 MuE e R mIRIa K G . R, 2458
1, JRINREE 4-cell INBR KR H EHIKERIG, H
A —ANRERY, P MG I A L

4 8~32-cell HHREBREY A B

IR G 4 8-cell ], JGit ML At G REBR A
[ HEAT HR R A T BOR AR AR E, B SRR B4
JRREWE AL fr o BN LR TR 73 A0 A SRR ST, R
et FeAnANE R ZE R . 8-cell HHJG MR
G AT =M B, R GIRRINED,
PRSI OMZD FERA (NED IR 5T
B PP AN G RLER B R AR R CAN R O
2, B3N G2 Wy, A
TARRAL (N2 IR IR AN BR AR ER s 5 =
CEib=y S RUAY i we S 1 i R T By = W S
I3 WAL AR A A0 5T 53 (R PR DR BR o AN
YR SRLLT B (R A OBk, DRI P % 40 I 5 s 23 AN )
fATT A B AR, ARk 40 B T s oy R A1 2
SRR B B IR TE, WEN R E R
ICM.

GG RE 2k, NIRRT &40 i 5T
A T 2, AR e SR 2
RETE o 1 16-cell S VR JIG 1R PN )25 40 % A 380 40 2%
R IZ AN MR B M TE, I, BHANZ4
MBI &S, KETMAE, BIAKE TE, WAk
B ICMP, BFFCIE R I, 32-cell IRIGANZ 400 K&
BEEIR TE™, 540 i 2 Re itk K & FF a2
PR 0, N UV G R B I R A5 A AR X A A i
(A A IEANG 2. HAR, —eREME, I
R a0 A B H ARG E 7, (AR R
g AR A R, 5 16~32-cell IR R AT, B
N AN AL B AR, SRR BRSO, (HILN PR
S L PR 40 5 RS AN [] 97500

5 FAERIIRIEHHE
AN RIENREMER, AL AT, 1CM

BT AA s, FKOM IR, TE W2 IR
R Hh g, BV IE IR (W 7). KE



2 W

WP R, BRI S ICM Z [ i (B 7
S0 WG - ik E-Ab #D (8 7 4
Fion) 532 K5ORS, 4-cell JRELER 45 W) HE AT 17
BEBE R

|
icm ! iem

B 7 B T

51 BEBAREAERIR

AL TR, ZREINR B I, BN b
S B D REPE Na/Kr 3@ 18 7 e, 40 M i) Py ot 20 4
%, BUE, 3ok,

J YT A7 AE P A G o OSSR BB A IR
5 9N 247 g IR I T . 24 IR iR 26 P Ak
JEANMI oAk, BEAE ORI R AR, PN )2 A R YR
AT QS YR R AT G 9 AN At . B
FIROPEE, PNZNMBR Tt iR an R A F, ik
AR A MIN L= . RIZ AT TR Y
ZUP= A (R b Ik A M AH 3, AR T PR N R
CRABELERF AN 2438 253, 43 TF e BRI 41
PRI ) Al TR B, VAR R Bl P i, K
ARG, A TE IR, B U vl 0 LHT
FHRWEFCREAT S B RS, e 4-cell GPALER 2R
BRI TE, R/DKE R ICMULS,

itz 4k, Motosugi [T TE RS AR i A
h IR B2 E R, SRR ORI G, Eid
IR 2-cell MR RN, K E 2 FEM IR AHLAL T Hl
—ij. WAL TN T IE A B R, R TEAS
A, AR HT AR S, R N R AR IR K
i —um ARG, BRI . AR, R UL
AR R 1) 57 T AR AR O 22 1 15 41 B ] )
MG TG SR B UE 5L, 2-cell P 5L
BR—AFEEE MG, A EERE R
TP AL I IR 2y, I HL A0 i 53 ) Ak Tl
— Ui, T Motosugi BT 55 He W [ 3 IR A P
BHE— PR, AN SR IG 2 E 5m T I
KRB, Wk, Whiks 2 mriimr s e .

ZE LR AT S0, IR T AN B2 4 AT

W LB YRR A B PRI STk Fie 97

W, E IR R 2 A R A FR IR R A
52 BRWMNEZHEIRIRMAI KR

1997 4, Gardner!™/5f — RHRIE T 52 K5 OP P4
HRIMRNAF AR, MRV 2pb (1 IFRERA
B2, T H 2pb 4 TFEME E-Ab 4l L. fth
XPecas g AEFIA Y, DNERIRIGERE2EIR, AV
B A, SREMEMAAE L. 2001 F,
Piotrowskal™1H i #E 4 1l BR ¥t 4 25 98 6w An i SEP,
KIK 2pb A SEP AW AL T 2-cell PERZEERIE], I H.
TEFENRIY B-Ab 4l L. XL R, WIRKE T
WA TE UGS, AT T .

NEUEZAS BN IR 24T 5 B-Ab SRR MEE A7 .
BRI 1) 2RI R4 10 75 25 — R P it
ORI, i R DUTATEA T 4-cell IRfG, —
ANERRER G 5 =AM R, R IR
2) E-Ab FfT, 2-cell P YPZLERA & HE M AS[H 40 i,
FEWR = A AN LT, AN = s (R e VA MR R
E-AbJt I T I1X P PR 25 A7 AT, T AE R 5 47
BERAMMRG R&EHF, E2/83MH R 1%
s f AT, Piotrowska-Nitsche '8l i IR i
PRic i AL g et 1, AT e T L1
TP PO A0 PR S SN 5 o 1% 7905 IR T AR 4
AN G, GRERER (R BRICVE R R s o A IRIHT
FEE— UL, 2-cell PYONRLERS) ) 32 B e
JVR P JVR B3 38 28 R I 3508 23 o AIS EIE T 2-cell B
KERIFr K B HIRIREE —xOn 7 A0,
R IX RN BRI R R T, AHRIEGTA N, W]
RS H1 T2 N 2L R 2Bk ™A T 5 22 () 41 e fih
T, 20 H A 47 KT B 24 11 BN 2L Bk, ik i 4k
Z, 8-cell MG R E 121 ICM, & H T IR IEKTE
AN RLT AL, AR IRIR AN BRI A
53 ERERLS 4-cell, 8-cell FFRAIRZ 5 R Y
S

A LT AR B 4-cell GIERANE, KE
WRAEAS[RI0ST, - B SAER R4 e i B AR AL T ZEIR, AN
s 7 E-Ab %1, WFFEE B, ME 995 210 IR,
2 M 73 24PN IR AR R B UGSy, E
53 2449 20 155 B AR I 1 OF 3R ER R A R 1 IRV
5 ICM A, SR HHIE R O Rk R &
HCHE TEUY, EM BRZEJIE b B 241 i AN BN 243k #m]
CLR B R RG5> FIZ IR iR 5> s EE F1 MM 524
JW,  ORZER R I W — 0 20 AN ] 5

Bk z Ah, WEICRIL, 16~32-cell IR G & ™
AR ICM, S5 TE (25 ICM 1) TE) A% 4L



98 GO /I /N

20074F

S IVEE TE (BT TE) AHIE P fE
22O, i 16~32-cell Efii, TE ASKFR G415
SR AN M 2 B B A ICM, 1T AN A2 BE ICM,
DRI, 8-cell BRZABRONZL Ty 5% i R 75 17 Al E-Ab
HHIHE o

6 HIRRRE

N AN, IRARIAL, REKE
RS ARSI RE T, IR B IR A
7 B WAT R, 3504 DR AR AR A A A2
P/ o S 7 N 1D NN S WA R S S RIUE R
YER, AEMARAR A & 7 AR RS, BB AN E .

W L VR i 5 PR U PR T AE SL A AS 0] E 2 3
AN, AR R R AR, RE
KEE 16-cell ], WAHMIMLE 2 4B & &
J I E A0, AR AR, B AR K
. T AREN R IR, SRR E M
FEmy, A BBt LA B, 15 A 1) 1K 4
Ko XM ABSIRZUTE KA I, N
JR IR R AT B B OEANTE R o BLA 5%/ B
IR A T I R RIE T, KR AT
FCAE I ] B sh AR e, DU fIaE 5T N ) 36
RIEZESE, RN, EHGEFEE T IT WA E
320 2 T B 52 5 TR, AR AR R R T
T3 R AR, A e IR iR i B Bl
LB

S -

[1] Tarkowski AK. Experiments on the development of isolated
blastomeres of mouse eggs. Nature, 1959,184:1286~1287

[2] Tarkowski AK. Mouse chimeras developed from fused eggs.
Nature, 1961,190:852

[3] Mintz B. Experimental genetic mosaicism in the mouse.
In: Wolstenholme GEW, O'Connor M (Ed). Preimplantation
Stages of Pregnancy. Churchill, London: J & A, 1965.
194~207

[4] McLaren A. Mammalian Chimaeras. Cambridge: Cambridge
University Press, 1976

[S] Tsunoda Y, McLaren A. Effect of various procedures on the
viability of mouse embryos containing half the normal num-
ber of blastomeres. J Reprod Fertil, 1983,69:315~322

[6] Zernicka-Goetz M. Fertile offspring derived from mammalian
eggs lacking either animal or vegetal poles. Development,
1998,125:4803~4808

[7] Ciemerych MA, Mesnard D, Zernicka-Goetz M. Animal and
vegetal poles of the mouse egg predict the polarity of the

embryonic axis, yet are nonessential for development.
Development, 2000,127:3467~3474

[8] Tam PP, Gad JM, Kinder SJ, Tsang TE, Behringer RR.
Morphogenetic tissue movement and the establishment of
body plan during development from blastocyst to gastrula in
the mouse. Bioessays, 2001,23:508~517

[9] Gardner RL. Specification of embryonic axes begins before
cleavage in normal mouse development. Development, 2001,
128:839~847

[10] Piotrowska K, Wianny F, Pedersen RA, Zernicka-Goetz M.
Blastomeres arising from the first cleavage division have dis-
tinguishable fates in normal mouse development. Develop-
ment, 2001,128:3739~3748

[11] Fujimori T, Kurotaki Y, Miyazaki JI, Nabeshima YI. Analysis
of cell lineage in 2- and 4-cell mouse embryos. Develop-
ment, 2003,21:5113~5122

[12] Piotrowska K, Zernicka-Goetz M. Role for sperm in spatial
patterning of early mouse embryos. 2001,409:
517~521

[13] Plusa B, Piotrowska K, Glover DM,

Zernicka-Goetz M. Site of the previous meiotic division

Nature,

Grabarek JB,

defines cleavage orientation in the mouse embryo. Naiure
Cell Biol, 2002,4:811~815

[14] Plusa B, Piotrowska K, Zernicka-Goetz M. The first cleavage
plane of the mouse zygote passes close by the sperm entry
point defined by several labelling techniques. Genesis, 2002,
32:193~198

[15] Piotrowska-Nitsche K, Zernicka-Goetz M. Spatial arrangement
of individual 4-cell stage blastomeres and the order in which
they are generated correlate with blastocyst pattern in the
mouse embryo. Mech Dev, 2005,122:487~500

[16] Piotrowska-Nitsche K, Perea-Gomez A, Haraguchi S,
Zernicka-Goetz M. Four-cell stage mouse blastomeres have
different developmental properties. Development, 2005,132:
479~490

[17] Gulyas B. A re-examination of cleavage patterns in eutherian
mammalian eggs: rotation of blastomere pairs during second
cleavage in the rabbit. J Exp Zool, 1975,193:235~248

[18] Gardner RL. The early blastocyst is bilaterally symmetrical
and its axis of symmetry is aligned with the animal-vegetal
axis of the zygote in the mouse. Development, 1997,124:
289~301

[19] Gray D, Plusa B, Piotrowska-Nitsche K, Na J, Tom B,
Glover DM, Zernicka-Goetz M. First cleavage of the mouse
embryos responds to change in egg shape at fertilisation.
Curr Biol, 2004,14: 397~405

[20] Zernicka-Goetz M. Patterning of the embryo: the first spatial
decisions in the life of a mouse. Development, 2002,129:
815~829

[21] Evans JP, Foster JA, McAvey BA, Gerton GL, Kopf GS,
Schultz RM. Effects of perturbation of cell polarity on

molecular markers of sperm-egg binding sites on mouse



[22]

52 3
eggs. Biol Reprod, 2000,62:76~84

Gilbert SF. Onset of paternal and matemal Gpi-1 expression
in preimplantation mouse embryos.
1985,109:515~517

Developmental Biology,

[23] Gardner RL. Can developmentally significant spatial patterning

of the egg be discounted in mammals? Hum Reprod, 1996,
Update 2:3~27

[24] Gardner RL. Experimental analysis of second cleavage in the

mouse. Hum Reprod, 2002,12:3178~3189

[25] Mayer W, Smith A, Fundele R, Haaf T. Spatial separation of

parental
J Cell Biol, 2000,148:629~634

genomes in preimplantation mouse embryos.

[26] Hiiragi T, Solter D. First cleavage plane of the mouse egg is

[27]

[28]

[29]

[30]

[31]

[32]

[33]

not predetermined but defined by the topology of the two
apposing pronuclei. Nature, 2004,430:360~364

Louvet-Vallee S, Vinot S, Maro B. Mitotic spindles and
cleavage planes are oriented randomly in the two-cell mouse
embryo. Curr Biol, 2005,15:464~469

Plusa B, Hadjantonakis AK, Gray D, Piotrowska-Nitsche K,
Jedrusik A, Papaioannou VE, Glover DM, Zernicka-Goetz M.
The first cleavage of the mouse zygote
tocyst axis. Nature, 2005,434:391~395
Davies TJ, Gardner RL. The plane of first cleavage is not

predicts the blas-

related to the distribution of sperm components in the
mouse. Hum Reprod, 2002,17:2368~2379

Kelly SJ. Studies of the developmental potential of 4- and
8-cell stage mouse blastomeres. J Exp Zool, 1977,20:365~376
Hillman N, Sherman MI, Graham CF. The effect of spatial
arrangement on cell determination during mouse develop-
ment. J Embryol Exp Morphol, 1972,28:263~278

Kelly SJ, Mulnard JG, Graham CF. Cell division and cell
allocation J Embryol Exp

Morphol, 1978,48:37~51

in early mouse development.

Rossant J. Postimplantation development of blastomeres iso-
lated from 4- and 8-cell J Embryol Exp
Morphol, 1976,36:283~290

mouse eggs.

[34] Tarkowski AK, Ozdzenski W, Czolowska R. Mouse singletons

[35]

and twins developed from isolated diploid blastomeres sup-
ported with tetraploid blastomeres. Int J Dev Biol, 2001,45:
591~596

Fleming TP, Johnson MH. From egg to epithelium. Annu
Rev Cell Biol, 1988,4:459~485

[36] Fleming TP, Sheth B, Fesenko I. Cell adhesion in the preim-

[37]

[38]

[39]

plantation mammalian embryo and its role in trophectoderm
differentiation and blastocyst morphogenesis.
2001,6:D1000-D1007

Johnson MH, Ziomek CA. The foundation of two distinct

Front Biosci,

cell lineages within the mouse morula. Cell, 1981,24:71-80
Johnson MH, McConnell JM. Lineage allocation and cell
polarity during mouse embryogenesis. Semin Cell Dev Biol,
2004,15:583-597

Ziomek CA, Johnson MH. The roles of phenotype and

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

W LB YRR A B PRI STk Fie 99

position in guiding the fate of 16-cell mouse blastomeres.
Dev Biol, 1982,91:440~447

Randle BJ. Cosegreg ation of monoclonal antibody reactivity
and cell behaviour in the mouse preimplantation embryo.
J Embryol Exp Morphol, 1982,70:261~278

Surani MA, Handyside AH. Reassortment of cells according
to position in mouse morulae. J Exp Zool, 1983,225:505~511
Rossant J. Development of the extraembryonic lineages. Semin
Cell Dev Biol, 1995,6:237~247

Hogan B, Tilly R. In wvitro development of inner cell masses
isolated immunosurgically from mouse blastocysts. II. Inner
cell masses from 3.5 to 4.0-day p. c. blastocysts. J Embryol
Exp Morphol, 1978,45:107~121

Spindle Al
isolated from cultured mouse embryos. J Exp Zool, 1978,203:
483~489

Trophoblast regeneration by inner cell masses

Nichols J, Gardner RL. Heterogeneous differentiation of exter-
nal cells in individual isolated early mouse inner cell masses
in culture. J Embryol Exp Morphol, 1984,80:225~240

Rossant J, Lis WT. Potential of isolated mouse inner cell
masses to form trophectoderm derivatives in vivo. Dev Biol,
1979,70:255~261

Scholer HR, Balling R, Hatzopoulos AK, Suzuki N, Gruss P.
Octamer binding proteins confer transcriptional activity in
early mouse embryogenesis. EMBO J, 1989,8:2551~2557
Palmieri SL, Peter W, Hess H, Scholer HR. Oct-4 transcrip-
tion factor is differentially expressed in the mouse embryo
during establishment of the first two extraembryonic cell
lineages involved in Dev Biol, 1994,166:
259~267

Nichols J, Zevnik B, Anastassiadis K, Niwa H, Klewe-

Nebenius D, Chambers I, Dcholer H, Smith A. Formation of

implantation.

pluripotent stem cells in the mammalian embryo depends on
the POU transcription factor Oct4. Cell, 1998,95:379~391
Beck F, Erler T, Russell A, James R. Expression of Cdx-2
in the mouse embryo and placenta: possible role in patter-
ning of the extra-embryonic membranes. Dev Dyn, 1995,204:
219~227

Watson AJ, Barcroft LC. Regulation of blastocyst formation.
Front Biosci, 2001,6:D708~D730

Goodall H, Johnson MH. The nature of intercellular coupling
within the preimplantation mouse embryo. J Embryol Exp
Morphol, 1984,79:53~76

Pedersen RA, Wu K, Balakier H. Origin of the inner cell
mass in mouse embryos: cell lineage analysis by microinjec-
tion. Dev Biol, 1986,117:581~595

Plusa B, Frankenberg S, Chalmers A, Hadjantonakis AK,
Moore CA, Papalopulu N, Papaioannou VE, Glover DM,
Zernicka-Goetz M. Downregulation of Par3 and aPKC func-
tiondirects cells towards the ICM in the preimplantation
mouse embryo. J Cell Science, 2005,118:505~515

Motosugi N, Bauer T, Polanski Z, Solter D, Hiiragi T.



100 oWy

Eird 20074F

Polarity of the mouse embryo is established at blastocyst and

is not prepatterned. Genes Dev, 2005,19:1~12

contacts during cleavage-stage cell cycles in mouse embry-
onic cells. J Embryol Exp Morphol, 1980,58: 231~249

[56] Alarcon VB, Marikawa Y. Deviation of the blastocyst axis [60] Fleming TP. A quantitative analysis of cell allocation to
from the first cleavage plane does not affect the quality of trophectoderm and inner cell mass in the mouse blastocyst.
mouse postimplantation development. Biol Reprod, 2003,69: Dev Biol, 1987,119:520~531
1208~1212 [61] Wang QT, Piotrowska K, Ciemerych MA, Milenkovic L,

[57] Chroscicka A, Komorowski S, Maleszewski M. Both blas- Scott MP, Davis RW, Zernicka-Goetz M. A genome-wide
tomeres of the mouse 2-cell embryo contribute to the em- study of gene activity reveals developmental signalling path-
bryonic portion of the blastocyst. Mol Reprod Dev, 2004,68: ways in the preimplantation mouse embryo. Dev Cell, 2004,
308~312 6:133~144

[58] Hadjantonakis AK, Papaioannou VE. Dynamic in vivo ima- [62] Hamatani T, Carter MG, Sharov AA, Ko MS. Dynamics of

[59]

ging and cell tracking using a histone fluorescent protein
fusion in mice. BMC Biotechnol, 2004,4:33

Lehtonen E. Changes in cell dimensions and intercellular

global gene expression changes during mouse preimplantation
development. Dev Cell, 2004,6:117~131

PROGRESS IN POLARITY OF THE MAMMALIAN EMBRYO DEVELOPMENT

SHI Xiao-yan,

CHEN lie,

LIU Hong-lin

(College of Animal Science and Technology, Nanjing Agricultural University, Nanjing 210095, China)

Abstract .

Mammalian embryo development is regulatived

it is flexible and responsive to

experimental intervention. This flexibility could be explained if embryogenesis were originally completely

unbiased and disordered; order and determination of cells only arise later. Alternatively, regulative
behaviour could be consistent with the embryo having some order or bias from the very beginning, with
inflexibility and cell determination increasing steadily over time. Recent evidence supports the second
view and indicates that the sequence and the orientations of cell divisions affect the polarity of
Pre-implantation embryo development.
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