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RHINEL RS (Somatic cell nuclear transfer : SCNT) #ffii&. 1997 4D Wilmut 51 X 2 5%, HL
BREIFEIC BN T 70— ERDOEHZRBEI L TE M, 10 REERTZBEICBWVTE ZOIEHRIHRIE
KIZICEETH B, ZORKZ R UEHHEE L2 20 OMFUIIERITITDN T WS, ZDIRARM
BIRRE AR TH %, EFE EMRICET 50 FOHED, 7axTF Y ORER EDEITIN 5. #%
NHEIE SRR GRS 7R & OBIE FRERIEORB L k2 Wb > TE, ZLTHRIE. BNDT 7
FUBE R NI E (Arp) BT F UEE TAEAGKRICIASBENTEBO, Ap 77 IV —X Y
INTBEN, 70T 2 OBRERERL XA F I 7 S L TWA T D RBINT NS, KiFET
. ZREINB K UBMEERINFICBNT, Z7uaxF 2 U ETY Y JRT SWR 1 EHEROREKIN T TH
% Arp4. Arp6, SWR1 DJSTEZ GBI EIC X > THIT LTz, ZORR, 2B X B
HERINF T, 7 u~xF UHEEICEVD RSN TO Arpd 5K T SWR1 OFBD X — VRG> T
oo TOTEMND, Z7OFUVEIEDOHE, B2 WIEENREERIE 2 > 7 BORIE S 2 — 2 D kit
KIFF-CORDARY) R ) T 005 I 772 KL TV 5 A HEMED VR S iz,
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1997 FED 71—y “RFU—=" Otk 10 REZRETCBEX T, BAZEPIRIC SO TR
Wiz bz 7 a— VEAEH T N T E 2, EOEPIFEIC IV T AT (SCNT) fE{A~ND
FERIF 2-10% LIERTH S 10, U RTHBWVTIE 1998 4T Wakayama Hlc &K DG Eh 1V, %
DOIFHIRZWET % 72IC. Dimethylsulfoxide (DMSO) DN 12, 7 u—YRRLD7 7V 45— g >
F A5 ¥ Trichostatin A (TSA) 'V 728 BABATENRKALNTE L, LAL, WFhOGEICBEY
TE. A OFTERIBBOI KR L, Kl 70— < ADFRE CHEBWN AR 2EET S LT
ETUVIRL,

IR, BNKGE 2 2R E RERZ ST E, BNETFRED, Rk MU — LR ERTEIC
Bl B GHGER, Bl FORER EZBINICHIEdT 5 &Iic kb, BaFREFEOREZ kL T
WBT NS TER . ZLT, 77F VN, MIREOBRERICHEDZ A D, KIHHET 2T 7
F2T 7 V=D, BREOREICED BRI S EZ DN T W, BNDT 7 F VBl A2 2N
78 (Arp) D 70X F UG 22T 2EEERICILSZENTED., Arp 7 7 U —X N7 EHHH
Fikk, 7 0~ F > OEBERSER XA F I 7 A G LTV A T ENRBEN TS 19, HEEERNC BV T,
Arp 77 2V =X 10 FlEfFE L. ZD S5 5 Arp4, Arp6 3. 7axF 2V ETY VZIcBH S SWR1 EH
RicEENS, SWR1 #HAKIZ, X7 LAY —LHDOE A > H2A % H2A DN 7V R Th s H2AZ IS

LS R T EEBETF TR T649-6493 Mk D)IIHEE=24 930
2 KRR TN T649-6493  FIRILENED)IIFHTE=2 930
3EBRAIRRREGTIZERT  T642-0017 FIRLIRERTHREIARIR 14-1
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BT %5, CARYH2AZMEAINS LA YO XFIUEPMIHIE N, G EMEES NG T b
PHEENTWAE ST Fe a3 UNRTICBEWNT, Arpb BNTO 7O FVBKICEE L, &
512 ZREMERAINT & MO AR E OB NCE S L TWA T EARBENTLSY,

FRNAEE DS, M (B2 WIKIFICRT 2 RISHEICR 59 % & 34Uk, Z OFlHIN 7 OBfEZ Hlfifd % C
LICE- T, BD) 0l S I EHIET 2 TFADOMELNZDOTER RV EEZ NS, TTTA
W Cld. ZH500, RS REHSRIN T OIS HB W T, Arpb, Arp4, SWRI DRTEICDWT, SeyEifkt
HIfRbT 217> 720
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BRIt 2 LY Ty FIRFIE, REGERD B6D2F1 (C57BL/6N X DBA/2) Diffww A (HAL
AT)by— (#R) KOMEIN LTz, RF—HIRICIEIP iz v, ki B6C3F1 (C57BL/6 X C3H/
He) Mt~ A (HAF v —ILAUNN— (FR) Xv[EINL 7,

#HZHE (IVF) 12, IREFVALERRD B6C3F1 (C57BL/6 X C3H/He) M A (HAF v —)L AV IN—
FR)) K OEIN L&, FRKOME~ Y AKX D EIR L7872 iz,

BB, EROVREBIU, BMOFZRICOWTIE, TSR HBRBIEICHE L T T,

BifghiiZe 5 CISRS 2K

RIS (SCNT) BT 72 Y, b, @HENLEL%1T > 72 BED2F1 M~ 7 X 5%
AR K DIl 2B L, 0.1% b7 )a =X —vHIlEEd % C LI X DIl ORERIT> 72, Ui
DORRIZITIE, MO THBENIEMBIC DY A 27 bazy v ERO T 7z, JEBIICHBEIE Nz~ A 2
Oy TSI L T o7z, RP—HIfCiE, [H U < EBREPEINLEEZTT > 72 Cri:B6C31 i~ 7 Ah 551
FrfifazmUy U, MERE ABRCEICHI O oo B —HIfdE AR, #9 1 ek 22 U 720N 172 (807 BEER TR
BiL. FHIaRRE AR C U BRHRIN 7%, Ca®™ A& mCZB KiHiC 10mM Sr®*, 5 pul/ml ¥+
FAZ Y B 2B U T ERT 3 R E 210, BT mCZB B5C 5 pl/ml U1 + 7152 2 B 2
MU 785HC 3 REEIEG =217 - Too TEMLAEZ O F1E, mkSOM 85T, 37°C. 5%C0O2 DXAH T,
O Wi TR LTz,

h9432ks (IVF) 1& Toyoda 5DJTIEICHEV T2 19 $ b5, B6C31/Crj i~ 7 ADRsHE KR
K OERELL 785772 mTYH B T 1.5 WFEG#E U, SZFERE 2 1815 S . [ARMO CrjB6C31 #ix ™ A K
D [EIUY U 7z B0 BERS & B 72, BERGTR 5 RERNC MEPERTAZIE 2 iER2 L. mkSOM Bt Tz v, X5
IZ 9 R E T 37°C. 5%C02 DX T LTz,

GH-y- DRI LA G

RINSZHREONS ARG, AR REDN IS AR Z e 5 IR, 7 Iff, 9 MR CRIN U7z, B O[]
FEEL 10% FVLT VT e R EBILEICIE 0.1%Triton X~ 100 (SIGMA, T-8787) ZHWTiT>7, —
RPN IE, Z N Z 1 anti-Arp6 rabbit polyclonal IgG (AL A%, FHHEZH X 070 5), anti-
Arp4 rabbit polyclonal IgG (abcam, ab3882). anti-SWR1 rabbit polyclonal IgG (HILKA, JHHEEE
T &b 5). XY G IC X, donkey anti-rabbit IgG-Rhodamine (Santa Cruz Biotechnology,
sc-2095) ZHWTHREZTT- T2,
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PARIAZ RS R LR PR EREN 1 D i BRI E DI 1K

TR RS AR R RS SRR IS B U B R RMREE DTE 2 K 1 ISR Uiz, SNEfifaiE AR 5 B¢, 2
< DYIFIE 2 AikEbRIEIE Z R L (70.5%) &A1 &2\, 3 miksbkiGE 2 Uiz (1 aikkbk: 9.5%.
3 Hik%Ek 1 0.4%) .

& 1. IR R R FERERIN 11 351 % B ARAE D IE L

FAEEA A 1790 - HTEZARAE ST R IR 4 ¢ (%)
HEERIN 7 %52 (%) 1k oKL STk
517 221 (42.7) 21(9.5) 156 (70.5) 1(0.04)

c: HIEEFRBE O RIL, IEMLALERTE SHFR] CTHIZR.
ATFER (%) = b/a X 100
IZ RS R (%) = c/b X 100

TRV 2R 3 & R RIHREE 11 351 % Arp6 ORISR L 2 fabT

WAL HRIN T35 X CHAIVZREIN 712 3813 % Arpb DFBL L R[TEIC DOV T, SR L 2R 217 -
7o (B D)o RNZRON (A ~R) 13K, EBHHERINT (a~ 1) EHIFEAR. 2020 5. 7
IERE. O BERE TR L 7zo Arp6 (3K Ky MRICKEL TE D, 5 R OYH7 O TOFEBUT 2RI,
AR L BIcP B TH Tz (A~F a~0, D%, TH (G~L g~D. 9K (M~R m
~1) LHFEORGE & I Arp6 OFEIIEINDOMEICH - 72,

K7z, SZREIN O MEVEFI R & WEPETRL C Arp6 OFEBIZ Lk % & HEMERTRZD /7 HY Arp6 DFEBIL T
BEMIMZ N T EAURE NI, BBRERII IS BV T, 2 DOREIHE DI EH S NEh >
72

N ZRGIN I K OB MIHDREN I 351F 5 Arp6. Arp4. SWRI1 O 5ysfskib Amfit

A REHRIN 35 K CARSNZREINC B %, Arp6, Arpd, SWR1 OFEH L REICDWT, AAEHRRE
P2 T o 72 (K 2) o MMREHIRIN IS M Afe, AV SZREINIEERT . 9 R CllE LB LTz,
Arp6 1&. SZFEER. BBRHHIRIN T & B ICHEART Ry MRORENR SN (A~F a~1, Arp4lcD
W, 2RI E B REHORIN F O RE TOY—ZRBINA S NI, o, ZRINTIREIBMELBE T
=75 ) » ZIROFEBIERR T & T2 DN A REHIRIN 7 Tl MR C O RBID NG — 12 o 72 (G~ L,
g~ Do Arp4 EI[AIERICSZREIND SWR1 &, FRSHEMERTEZ O IMED R Tl < X — 2 HBD R 5 N T2,
B REHRIF TR MELFIR T O REND RS TG —TE o7z, BARETO Ry MROFEBIX
SAGON E AR TR E S NEh o7 M ~R, m~r),

F7z. DAPIDREUSZ—=SHEH LTz TH, ZREINTEEAR, BB RIN ¥ DR/ MAILIE T D
7RI F VEEDIEED NG —TH % T LAVRENT,
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Arp6 Merge

X 1.

s um um ym

8pm

(RIVZREIN 35 & ORAEREHRIN 1T 3513 % Arp6 D S fE Rk L 221w

(A ~ R) k945285 AVE) 8P4, (A, C,E G LK M, O, Q) HtMnik%. (B, D,
F,H,J,L,N,P,R) iftEmit%. (a~r) (RHMIHR%FEAE (SCNT) 5. SCNT
IO, 2 BHTRERSEDER S NI E DERL TS, Arp6 1, Ko
SZHREIERG T2 5 RERE 72 © NS HIREE A% 5 T TRIN. Rrica—27ua~xF >
T Ry MRICRTE LTz, Arp6 OFEB1Z, IVF 9iCldEMERi#% (D, J, P)
X0 & HEMERTEL (C, 1 0) TOFRBMEMN 57z, SCNT IIFICDNTIE, 2
HIFZERREE D T Arp6 DRITEICEHE R ZE AL NED > Tz,
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o ..

2. RYVZREIN S K OB ESRIN FIC 351 % Arp6, Arp4. SWTRI1 D%y
TR L 2E R AT .

(A~R) &H32Ks AVE) orEikk (RS 9 Ri). (A, CE,G, LK, M, 0, Q)
HEMERT#. (B, D, F, H, J, LN, P, R) #fEPEnik%.  (a ~ ) tRHIRa%RAE (SCNT)
IPF GRERIE AT% 9 IRffdD). SCNT ON-FORkiIE. 2 BilkBkERE DB E Nz
EDZERLTWS. Arpb (A~Fa~D IOV T K1 (M~R m~r)
B, Arpd (G~L,g~D &, IVFUI, SCNT Il & HICKENICIELE L,
AT 1Y O F VHEEANDFENRREL  AS5NTz, SWRI 1Z, IVF 5,
SCNT Ji¥-& & ITRNIC R MIRICTFEE LTz, IVF 50 CIERHC R IMAIRER
DV 2 TIRONT T 7 O F 2 FHEANDBRWRTENH SNz, —J5. SCNT
I ClIR MELFFEBONT O 7 a R F VORI —TH D |
SWR1 DJRfEE NEG—Th o7,
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ZREINT BT, MEPERTRZIC L NIEPERTR% T D Arp6 OFEBIN @G -7 & (K1, M~R). KAk
JEHE 2 >SN, KR OMEERTL T O A F )V bix EO@EfEZHl#E L T3 afaettz " LT\ 5
LEZBN%,

IEREAE EHSRIN T1C 35\ T DAPL Y TV ¥ ZIRICTER T M B R IMEIREH O T 1 7 1= F- 2 G AN,
RN E LR L TR —Tdh o7, £z, Arpd (1, J,4,j). SWR1 (O, P, o, p) ICHBWT. BAEHRIT
DR IMSUBEB TDRAEN Y —~THoTee TDT MDD, 2RI L RRHRIN 7 TD 7 1< F 2 fEi
JERDENT XD, Arpd % SWRI DJRFENZ(E L, T DX 5 & VDRI H I TORER %D
V7o I I RMEN TV A RENENE 2 5z,

Arp6 & SWR1 E#ANRIAT R MROFBDE SN2, Arpd IEATH—ICREB LTV, 1, j)o
Arp4 1. INO8O % BRM &\ o 72k & R B ADRERR IR T & U THREL TV 5728 20, Arp4 &K T
ELTHFET R ZDMD I uaxF o VETY VTR FICDOWTE R AR ETH .

F1z. SWRI EAKIE, XZ LAY —LDC ANV RZVISTEHAZZDN) TV N TH5 H2AZIC
EfIEE %, LAY H2AZIE, B AV H33 LpRIL T~ F U Motz [ i e b,
L A b ¥ H2AZ BMEET 2 T CIRIFHE LIl E T A EET % 2V, Liehio T, 5%, ZkE
K UBMHIIFICEBT % SWR1 HEMKE £ A bV H2AZIC X % 7 a~<F UREEDRIEIC DWW TR %
DEND S,

NWHREIEFHICEEN TS 70— ADBRITIFEAEDEEIERL, BarORBICEZ DR
WHARDND 2, Flern—r AFEFHOMN, IFE. BT, 10% h 5 40% OB TA 2 520 1
OFIEDORNH 2 WIEIHAD 25 L. 0 O4FIC X B EIETO 3% BREDIESOX L LT ro—
<Y ADBIGTHEVSZ—ViF, KIS K> TREGANDRSNS T MG N 2P, DX il
L FREOELAUCTIE, Rtk EOE ITHFHET BB TN T A5 T2 I T0aEDEH6N, 7 u—
VT ZADHNREE D FLEIC X 2L PHRENOEENEEL T AN H 5, 2O ehb, BB
WO FICBI 2 7axF )T VY ITRTOMNTIE. OV Tad o I TEEZMHdT 552 TED
HTHERETHEHEEZDBNS,

5. R —HIlICIIF S Arp6. Arpd. SWRI1 DJSEDNT &, ZHINE X CRBRERII T
ALY HZAZ S TIRZFOMD I axF o VETY VIR FICBET 22D 5 2 LIk b, BfEAEIC
BRI O Y T 55 2 Y I EEERIAT 2 TR0 2D 2D TRV EEZ 5N,
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Expression of the proteins involved in the formation of nuclear and chromatin
structures in mouse somatic cell nuclear transfer eggs

Yui Nishiyamal, Masahiro Morita 2, Masayuki Anzai®, Hiromi Kato?3,

Yoshihiko Hosoi " 2 2, Tasuku Mitani®, Akira Iritani?" 2,

Abstract

Since the first cloned sheep, “Dolly” , has been created by somatic nuclear transfer (SCNT) by Wilmut
and his colleagues, various kinds of mammalian species has been cloned using this technique. Although it
has now been more than a decade since the birth of Dolly, cloning efficiency has still been quite low.
Recently, studies on molecular kinetics in the living cells and chromatin dynamics have provided
evidences that the nuclear architecture is important for genome function. It has been shown that actin-
related proteins (Arps) are essential components of various chromatin remodeling and histone
modification complexes and have been shown to contribute to the organization and regulation of
chromatin structures. In this study, we examined the expression and localization of the components of
SWR1 chromatin remodeling complex, Arp4, Arp6 and SWR1, in the in vitro fertilized eggs and SCNT eggs
from cumulus cells using fluorescence immunohistochemistry. We demonstrated that Arp6 appeared
sparsely in euchromatin region both in the fertilized and SCNT eggs. But the expression pattern of Arp4
and SWR1 proteins was different between the fertilized and SCNT eggs probably due to the difference of
heterochromatin structures surrounding nucleoli. These results indicate the possibility that the differences
of nuclear architecture or of localization of nuclear proteins which act on nuclear organization and

chromatin remodeling may trigger off the aberrant nuclear reprogramming of the SCNT eggs.
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