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< U AR AHIRIC $51) 2 Hr 5 K] ¥
Cdx2 7% 5 TNC Oct3/4 OFEBfifkT

L L= n E2 % g BLOEEO Bk o 22,
oA F Ak A R osATA M R X EREA A A et 2

2 0

AHINEALFE A (somatic cell nuclear transfer: SCNT) £fild, 1997 4D Wakayama 5 1< X 2 LUK,
B REIREIC BT 7 a— U AROIEHZFIH L TE 2D, ZOMEHMIREARZIEERTH S, TR
BN TIE, BBWHIROB X ZERIEERT 20, HEXTESEDEET DD TAIR, BRDIKIL L HE
FRCBI2MMOBER L UT, RENEEREANDMIZHFHOMETH 20, Bili. <7 AREFHIN
THEIKF., Caudal-related homeobox 2 (Cdx2) MFEH L. REIEEERGE OFFE CHE LK Z R
LTWa e ENic, 51, Cdx2 (&, FIAIRFEAEFE T Oct3/4 & HWICHITEIBIRICH 2 T &N
IRENTz, T TTAWIGETIE. BIR, MRBIERKOR L 7522 KRENTFETHET % Cdx2 IcEH L, Cdx2
& Z DFHIHBARICH B Oct3/4 1I2DWT, ¥ A SCNT IR & SRS (ICSD M TORBIfN T 21T 720 %
DFEF, SCNT RICBNT, Cdx2 FFRBIL TWA E DD, ICSI RIC HEANGRFRIFH S LK 5Tz, TD
TN, Cdx2 DFBIDIL T, ZDH%RDKENNEERE TOMR RIS L, BIKDORRIL &M
ICpEEZE 725 LTV A ATREMEA VRS S Nz,

&

[

BUEX TIC. by Y 2Ho & UL GERE O A epfifnz iz 7 a— Vi otz 2 < ok
DFINREENTVS [1-10], LA L., BfE, (FRSTEICRD T ORI 2-10% L IFFITEE
ThHO. TOWRNEFRIEAZFHEN TRV, 5T, K7 a—AEATIE, SRICHEAL TR
WS TEMMEENTVS [11-14], LA L. Z 5 LIEBEEZRIEARICBWTE Gl ORI K -
THFZRZ T ENTE, ZORENPXERTEIFED NG D, Z7u—UEATHENS HE D
23, TV X T4 v VEEBMICERT 5 EEZS5N TV,

FRRICIE, MRS RE (SCNT) BRI & A IR I U, MBRIHIRIC Z TRAELIEIR T,
HIRATR TRBICHE LI T %0 T DEKRDKIL & HERFOBIRIC B O TR, MAIOEZE L U THRENE
HERFENDIMED A TH %o NIRRT 2 RO F MR ERMINTH O . BB, i
FHAICTE R E N5 R IMREEIC SR U, A Z A5 9 2 INEBAifast (ICM) ZHh PASHIRL & LT, %
LDORBHINC/MET M TH %, BRZICHIRIITIE, ICM ICHET 2857 DREIMEEENEIH L . IE
TRINHVIREE, S IRERSE - SREBEMIRAN L 20T 5,

INETIC, AAROIEHFHE EoO7zoIic, Dimethylsulfoxide (DMSO) Dishn [15] . 71— VHL[H
To7 7V~ 3> F XS [16], Trichostatin A (TSA) DOFM [17] 75 ERER I 5iEN A BN TE
T2, AR - IRIRIERICEID 2 UEE IR D NRW, Fali, ¥ ARENNIE THREKF. Caudal-related
homeobox 2 (Cdx2) ML TWVWAZ EMmEEI N [18], Fiz. Cdx2 13 Oct3/4 LAHEMEHA L, Z
NENOEEMHZIT>TVB T B MEIN TS [19],

LIESSRE AR AP TEMEN T649-6493 LR D)IHTI=A 930
258K FIRERATZET  T642-0017 FEKILRERTHRRIR 14-1



34 Memoirs of Institute of Advanced Technology, Kinki University No. 12 (2007)

Z T TARMIETIE, 7 A SCNT RICIHBW T, BIRDOBIRE & HEF D 72 DI A B T B A IR SR BRI~
DOHMEEFRICEH L. £9 720N LR 2 RENNTETHREIT % Cdx2 & T 5IC ICM THBIT % Oct3/4
DFIBFERNT 21T > T2,

MEBKLUEE

oW

EBAICitdT 5 LBy MIFIE, EGERE D B6D2F1 (C57BL/6NXDBA/2N) Ditff~ ™~ A (HA
TRAIT)VY— (BR) KOEIU LTz, R —HIlaIc P Efiiaz v, i o B6C3F1 (C57BL/6 X
C3H/He) Mt X (HAF ¥ —)LAUIS— (#)) KOEIUR L7z, MRS 2 2RI IZREE RS L
T AR OME & 23H L7z MCH (ICR) (HAZ L7 (FR) ZHwviz,

PAMEZRG (ICSD 12id. AKEENG D B6C3F1 (C57BL/6 X C3H/He) Wi~ A (HAF ¥ —IV AV )N—
) KO EUL U T2E01 & [FARMOMES 7 A K O [RIUL L 723 AN 172 VL Tz,

¥, REBRICERL T, FERONTELFEREYNC D Z2H 0 N DN TIE, IR A Feimfhife ot
JEPTENI SR OFEEHCHE U CHM L 72,

Hikohiizz © O BEAMPERS

SCNT #Eix. HWiEICHEW Tz (2], @B %17 > 72 B6D2F1 M~ 7 RINVER A & b o1 7%
EUN L, 0.1% b 7)bu =2 —EHuciffEd 5 < & T MO EZTT > 7o BNFORRKICIE. M T8
BNTEEMERIC Y A 2R b A=y RO e, EBNICEEE Nz 7aExXy hTRFILT
filxoTzo RP—HMlnciE, [\ U < E@EHEILEZTT > 72 Crj:B6C3F1 M~ 7 AH 5 5 Fr a7 [m] 4 LA
faiE AREIC Wz R —HIRE AR, %9 1 REREIEGEE U 7200 12 57 BAMMEE F oMt L. S aikk
ERH T LIz, Ca?* A&4A mCZB HHthic 10mM Sr*. 5pg/ml ¥+ FH5 > B 2N LIH
HC 3 IERRS 2 LIS ML B2 470, 500 C mCZB RIS 5 pg/ml ¥+ R 53> B ZTRINL I8 T 3
REE RS 21T o Too IEMEEALBEZ O IR IE, mkSOM B¢, 37°C. 5%CO2 D5 T TN (96
ERD) FTHEE L. —IOIRZ 2 M CHUTEIR 0.5 H OZIRMENTVETAL L 72,

X & U TR (CSD §RZ& Voo S i%. @BREPEINULEE 217 - 72 BEC3F1 M~ 7 ZINE Y
HEOEINL, 0.1% b7 Vo= X —EHICEET % Z & TIEMROBREZTTo 7z, M 11&. B6C3F1 i
XU ADSREH FAKE TR EI L, EE RIS X o TR IS & RS T EEICYIN U, RS TS T
ARIEICH Wz, K FIEARL. B, mkSOM it 37°C. 5%CO. DA K TN (96 KR
FTHE L

Db kT SUE: J(E

MOYd, 8 HINTHANS (54 e FIHAZSZHANE (60 W) | 2RISR (72 KRR RIS (96
Kif) THRaZEB I o Tze MG A% 3T KV L7 )V7 & R THEE L. 0.1%Triton X-100 (SIGMA
Cat#T-8787) ZH\WiZHWUH 217 > Tz, —RPUAKICIE, anti-Cdx2 mouse monoclonal IgG, 1:50 (Bio
Genex, Anti-CDX-2 [CDX2-88]). anti-Oct3/4 rabbit polyclonal IgG, 1:50 (Santa Cruz Biotechnology) 7.
T RPUAICIE, goat anti-mouse IgG-FITC, 1:100 (Santa Cruz Biotechnology), donkey anti-rabbit IgG-R,
1:100 (Santa Cruz Biotechnology) %W\ C#EETT-5 7z,
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Real-time PCR

B 10l /1 tube & LTH > 7TV F L, total-RNA ZHlii U (QuickPrep Micro mRNA Purifcation Kit:
GE VA7, 27-9255-01), DNase [ MLHZ1T- o4, Wils5G )& (SuperScript I Platinum Two-
Step qRT-PCR Kit with SYBR Green : Invitrogen, 11735-032) Z{7-> 7, M 1fHMYSZ 1 K& LT
Real-time PCR (Real-time PCR system 7300 : ABD ICfitU7z, Cdx2 D754~ —I&. Perfect Real Time
Y AR— kA7 L (http://www.takara-bio.co.jp/prt/intro.htm) 1 TE&FH L 7z, Cdx2 (& Mus musculus
Caudal-type homeobox 2 (Cdx2), mRNA (TAKARA Primer Set ID: MA024944) 7Zffifl L7z, Oct3/4 D7
FAX—E. ABI AR LAA R (http://www.appliedbiosystems.co.jp/website/jp/home/index.jsp) I Ta%
FHUTze MEHANTICIEAF 2 —T > b tEZ W TS 72,

1. SCNT DI ERER X CFE(FA\DFERED Bt

SCNT RO ARV EL ORISR & 2 MIAAOSE 1 IIENC DOV THET L (1), #BBAbHE
TEIC K B 7 HRIE 68% (494/717) ToH b, TEMALULER 1% D FHE SR IE O Al A% AR A 3G TE B & 90%
(446/494). 2 HIFIAMANDFEERIZ 92% (411/446) TH- Tz,

T, SCNT D 2 Hifaifih 5 AN & CORAEREICDWTHGE LTz (£2), 2 Mt 5 OFAe:
RKIFHFM & I U (4 MBHARE 5 77% (202/259), ZFEHAM 5 53% (139/259)). IHMEILALEER
96 FE TOMEMIHIEANOFEAEHIX 30% (80/259) TH- 1z,

Bihtth, 2 MR & 78 24E U7z SCNT RO —EBld. FEFANORAEREZ WIS 2701, ATk~
T ANDINEB /55T (F3), 12 IEOZMMEHICEAIR. 3L (25%) ICEKRMERE NIz, 13
l (8%) DAEKIEMNFRD BN, F1F SCNT FEF N 218 (1.3%) 55N (K 1b), LA L, 1 PEiEHAE
BERICIELC L, EEFLEFIE 1T (0.7%) TH-o Tz

#£1. T ASCNT RD 2 HIfIENDOFEE (%)

FHpEEA . AR )
. . TR IRF-Hb . . 25 f HA A
BEEIP - Hee TR IR %k
717 494 (68)° 446 (90) 411(92)¢
AR RS TR 5 TR ML AL R4 6P esb/a f=c/b g=d/c

2RI~ DA | TP AL PR 2415 ]

£2. XU ASCNT D 2 Miflaiies 5 IS~ OFHA (%)

27 B HA I

i 45 R HA R SFEHIR A B H A
259 202 (77) 139(53) 80(30)
AR~ DI TEVELALER % 2417 ]
AR~ DT IEPEL LB 48HFH]
SEWMEA~OFA 5 TR 720 ]
IR IR~ DIE A ; 1P ALBL % 96HFH]



36 Memoirs of Institute of Advanced Technology, Kinki University No. 12 (2007)

#3. YU ASCNT ROFEFNDFEAE (%)

o BEZEEN ERTISHN RARE EER MERLIK

152 12 3 (25) 13 (8) 2 (1.3) 1 (0.7)

1. SErcAlfHR SCNT IRIC B3 % pEf
(@) SCNT 7 t— Vi & i
(b) ICSI IRHRARTT & it

2. SCNT 35 & T ICSI JRIC 3343 B S yisfil kA bt

SCNT 35 & CFICSIARIC 351F % Cdx2 75 5 TNT Oct3/4 DFEH & JB{EIS DUV T SRk A RN 21775 -
7z (K 2), Cdx2 DFEBUTDNTIE, WX & UTHWWZ ICSIIETIE, 8 Mt 55 HIIC Cdx2 D
FEMER I NIz (b)), WIHZIIR () T, IXNTOHEBRT Cdx2 OFEMNER I N, BIAZER ()
Tld. Cdx2 OFBEBAIIMUDEERICIHEL TV B OWBIERES N, & IR (0 Tk, ICM
Z D PG R T O Cdx2 DFEBIL Tz, —/5 SCNT Tl WIHHZEIAE () RIASIE )
WHERAE (n’) T, ICSIMRE FARRDFBL L REN RSN, 8 HlaIlE (b') Tid. Cdx2 OFEHM

BRI NEh o7,

Oct3/4 DFEFUT DV TIE, S ML (c, '), FIIREWIE (g '), BEIEINIIE kK’ IZBVT,
ICSI it & SCNT R CHAE A2 RO 5 Nah o 7oA, IREIAtIC BT, ICSIE (o) T, ICM ICBR

RLTOZDICH L, SCNT iR (o) Tld, —HEBOREIFHI TRTZRBMBIER S N
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DAPI Cdx2 Oct3/4 Merge

20.00 um 20.00 pm 20.00 um

8HARZEART (54 h)

#EAZEHIRE (60 h)

ZEAREHARE (72 h)

ARSI HART (96 h)

SCNT

X 2. SCNT 5 X U ICSI BRIC 383 % Sy A A% (X 630)
SCNT M3 X U ICSI T U T, Cdx2 7% 5 TR Oct3/4 D ik ta 7z 171 - 7z,
ICSI it (a-p).SCNT £ (a’ -p’ ). 8 Mt (a-d,a’ -d’ ) #IHZIZE (e-h, e’ -h’ ),
BRI G-1,1 -1). WBRIBIE (m-p,m’ -p’ ),
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3. Real-time PCRiAIC& % Cdx2 & T Oct3/4 DiisG itk

Cdx2 B XU Oct3/4 DHEE I DUWT real-time PCR f#NT 7217 o 72555, SR L AT TRIZR X
NIFER L AR, ICSIIETIE 8 MIFRHIIRIC 31T Cdx2 DEEENFED 57z, SCNT IR T Cdx2 Dz
FeimtiEhixho (M3a), iz, WBIIH T, ICSIMEE SCNT It & ORICEHRFENRD 5
Nz (B 3a p<0.05), —/i. Oct3/4 1BV TIE, BFRERAT—VICBVWTHAREFRDENGEN > T
(X 3b),

—
L

Cdx2DHEIBEE O ICSI £
O SCNT £

©
o

o
o

~
o
—

(=2}
o

JE—$/ M

w

o
1

oy

N
o
I

—_
o

83l fa A T MEZEH BHREHE RE % e 3 AE
n=4 RERT— a.b; p<0.05

o

(b) Oct3/4NHIRE O ICSI fF
O SCNT £
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800 1F

700

& 600

= -
& 500

~

ﬁ‘g 400 T

1 300

200

11 [
0 1 1 1

sEMHE  OMERME  ROREHK  BEEEHE
n=4 RERTF—

3. SCNT 3B K OF ICSI BRI H51F % Cdx2 7% 5 TFIC Oct3/4 DYRE & D real-time PCR i
B Cdx2 DB R, FEX ; Oct3/4 D¥EE &, Cdx2 ICDW\WTIE, MBI T,
BRAENRD LN (p<0.05),
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Z

P

SCNT D FEFA\DFAEREDIMA 21T 5T & T A, SCNT &7 t— AR DIERIC I LTzo SCNT FEfT1X
2IEEH NI, 1 PEIFHE BRI Z T % C A TETIIET Lz, HAEEZROIERENERA
THLET B, 7 a— AR TIRIEEICE . RFRZICBWTE RO RIBRE NI,

SPEHRRCEIRATIC K D . SCNT IRICB T, HE K+ Cdx2 OFEBUE. 8 Ml TR BRI N>
e ZDOBHOFEAT— I THREMDBIE TN, R TIE. ICM ZH D T R Z N T ORI
BN, BRI TO Cdx2 OFBIEZ, ChETKBEINh T30 —~H Lk [20], £z,
CNETBoiani 5 [21] IZX DIME TN TS Oct3/4 DFEFTIRFIG BIZE Nz, FKEIMEED ML
BRICHBWT, Cdx2 IFREVIHICHBIT 25N T TH D, ZOHROREINMIERLEOMAL /LD R
&7x% [22], SCNT BRICHWTH, FEFHHBRHHILEN TRV 200, #IHHIRIC 1) 2 ROt
LR RENMEREAND T E T VB EEZ BN,

LA L. SCNT DRl © o Cdx2 O FEBIEIZ, ICSI R & [l L THRICIKWV T EARE Nz,
Cdx2 1%, Eomes *® BMP4 DI BICHFT 2 & EZ 5N TED, Lich > T SCNT RO AR T D
Cdx2 DFBBEDIK A, ZD%D Eomes % BMP4 FDRENMEERGEOMIZABICHE 25| R LT
WAHAHEMENEZ 5ND, & SITHIL. SCNTRICHEW T, REFMIZO LB THRET % Pl &
Tpbpa {5 T OFRBEEEN, IHERIC I 2 MR EIIIE OIS L T0E T EHREINT
W3 T e [23], Cdx2 DI F75 5 TN Z O i FOFEBHIENC DV TR 2 D 5 EN B 5,

— )7 REIREERFEDOMEFFEX, ICM I 5 ORI X B KIS 2 TV 5, IEIImcIE,
fLLRENRECLHOEUEZET 2MENH O, FCRFA RN TR £ 2 Lic kD,
Trophoblast stem cell (TS #ifd) A E N7z [24], FGF4 i ICM 50 E 1, Oct3/4 & Sox2 D
AKX > THESHIEE N TEY., SKEO Cdx2 OFEBIMERICIZ, FCF4 Lt 7% —T&%% FGFR2 »»
SOV FIVHRETH S, TODXIIT, BIRATHEOREIRERE COBRZFRRIZ., IIMAh5DY 5
TS K> TEHIEZZI TS [25, 26], Lichi> T, HKRKIL « HEFHERE TOREBIRERE DY)
ADMEIC I 2385 FHBIRE D, SCNT MOFRERORZMRK N 2L 25T REHERNEE->TWVDS
EEZBND, 5. KRENIEERE TOBIZTREA AT — ROt L &1, ICM 5D 7 F )5y
FICBEH L., SCNT MOFERE DS THERZHS T LI X D, SCNT MO IEFEFEZ AT 2 Hifli DR
HNEDRNDZEDEEZ BN,

#H O

AR DO—EIE. TR AE 21 {4 COE 775 L TEEFEY) /1 LAlR) OBIc X > T
froniz,
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Expression of transcription factor Cdx2 and Oct3/4
in mouse somatic cell nuclear transfer embryos

Megumi Nishiwaki®, Tasuku Mitani?, Masayuki Anzai?, Hiromi Kato?,

Kazuya Matsumoto "2, Kazuhiro Saeki®*2, Yoshihiko Hosoi'*2, Akira Iritani®2

Somatic cell nuclear transfer (SCNT) embryos develop during preimplantation period. Most of these
embryos, however, die after implantation. A transcription factor Caudal-related homeobox 2 (Cdx2)
appears to be involved in the initiation of trophectoderm (TE) differentiation in preimplantation
embryos. Cdx2 and Oct3/4 are mutually regulated by each other. Both Cdx2 and Oct3/4 are entirely
expressed at the morula stage and Cdx2 expression becomes restricted to the TE cells as the blastocyst
forms. Mouse embryos deficient in Cdx2 are able to develop to normal blastocysts but die soon after
implantation probably because of defects in the TE cell lineage. In this study, we focused on Cdx2 and
Oct3/4 and examined their expression in mouse SCNT embryos. The embryos derived from nuclear
transfer of cumulus cells or from intracytoplasmic sperm injection (ICSI) were examined the expression
of Cdx2 and Oct3/4 by immunohistochemistry and real-time PCR analysis. Inmunohistochemical analysis
demonstrated that Cdx2 expressed entirely in ICSI embryos at the early morula stage, but in contrast,
partially in SCNT embryos. Cdx2 expression was then restricted in the TE cells both in the ICSI and SCNT
blastocysts, however the ectopic expression of Oct3/4 was observed in the TE cells of SCNT blastocysts.
Real-time PCR analysis showed that at the 8-cell stage Cdx2 expressed in ICSI embryos but not in SCNT
embryos. In addition, the expression level of Cdx2 in SCNT embryos at the blastocyst stage reached only
to the half of that in ICSI embryos. On the other hand, there was no significant difference in that of Oct3/4
between ICSI and SCNT embryos. These results indicate that the disarranged and limited expression of
Cdx2 in SCNT embryos may lead to the ectopic expression of Oct3/4 and the defects in the differentiation

of TE lineage for placental formation afterwards.
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