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Application of Nuclear Reprogramming Techniques in
Animal Cloning
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Abstract: Despile the recent rapid development in animal cloning technology and increased production of cloned
animals, the cloning and survival rate of cloned animals has remained very low. In face of this fact, researchers have
invested considerable effort in investigating allernative cloning mechanisms. In the procedure of involving the
reprogramming of a transplanied nueleus, some cytoplasmic factors, such as nucleoplasmin, play key roles in the
erasure of the repressive chromatin accompanied by DNA demethylation and re-methylation of imprinting and non-
imprinting genes. Researchers have known that these phenomena correlate with the reprogramming of transferred
nucleus, but the mechanism is not yet clear. At the same time, the compatibility of the transferred nucleus and
receplive cytoplasm is very important to normal reprogramming. At present, the eytoplasm of an M [l phase oocytes is
used as a suitable recipient and the somatic nucleus in G,/G, phase is used as a suitable donor nucleus.
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HicERFERL SEFRFLESESH#HTXR
AEMREAEFIEPREERMKET EE R FERE,
CHRCEENRERLAT SR RENI M ERR
B M LEMREREEEK, THHATEICERK
FEUHEARUIBR—-RE, MEE I E
HAMREEETIEN., RNAEHNEERECHIER
B B3 5 A B0E B F AR & Hynel™ &
et HrBERECEOBRR, SRR PR
BEABRMNE BT TENCREREREENTIER.
Werenzyckimfﬁfﬁﬁﬁ RI-PCR #F 3% 5 B L i 5 ok 3 41
EEMEREERGENR mRNA BT RIER . RB
RERESRERZNE . DNAPELEFILAEEY
BHRERE.

FAERTHEEEBRIF LA XN BN R
3

1 DNA Y B B AL &30 3 6
I,

1.1 BBESESEFNEEEEROEES DNA B
B EEKETHLES, B OE G SHEETH
DNARIEF R TREHRN T LA FEEEFNEA.
MpL AL RS E AWM R E RS E N, T
HLHAEA.SREBARPRE-GCEHELEXT
ARV EESFEFH. REEOHREBEIRAFR
MR EERRG R PERI L RENE
EtE, EMTEERPEARUNAEI NIRRT
BRERBARESEEEATHT  ATE BN ER
BREEZSMEATRBHAMELS, TEHEES
RE—MAHENRaFRAN EXFLBRFER
ARAEHM. MEAREALERRET P RERE
LHBHMER M RA RO  FEARMA
BEOEAFNAAMNBREEENHREEENER,
MTAEEARSEETE .
EEHIPF AR IR PR ELERE
BEEEEMBEN ZEHR CpG. CpC _BEHBRME
BV BmEETERRARMEORAS. P&
i DNA B R HEEARN R EBERS
EFEMEEFEIS SN EPFAEG NEARAH L
BALPER R R R EED, DNA B {bw e B E B
BEWmHEY RIS X ROk EENEEE
fER" . DNA BV REFE RS RS Domel (3% B4R 77 3 #0415
FEEAHPRAER P EERR R DNA H &
b B B HL AR A 2
1.2 EHEERFLEIRDRERSERRINELRN

DNAWZHREL SHTHARBEAZEREBRE,
B F 4 B . 5% 46 5P 2R 0 #% o B9 molecular chaperones 71 8§
AT S BB T R B R BS R M . R B R A R
AR LA KRN EAREHAR, XM REF
MEZEKEREAFRETRRARABEN TR B
mEZNBEERAFTFERB KB RERA ML
BTHNSEREPEANMEEEHELUMRE. &
Al TV 2R U A0 IR B T B 96 B ) R TR R A B
BREFMBE T ERREES, B, MR R ERNE
ARBEH HARYHARE WENRENRINE
YRR (T R B K PP R A R R A A R
HEBRRAIETAETENRM. REYHEAE
molecular chaperones , I % Bt J& ( neucleoplasmin)'™' Fi N1/
N2( polypeptide N1/N2)'®', 3% ¥ molecular chaperones B
FEELHBEANEERBE/ANER. M IER
HRED RN EARENEFBRFURERE
. — M EEMTHDREBARELATEQLHE
(histone varant) HI/HO # 2% P45 R tE A &8 B &K B,
i@ REHREE HMG, 7 BrECE , B, 1 HMG, 8 HI/
HO SRERaEME SRR nE" BREES
HEEHEMNEAN HVHL () X EER . BETER
FEHEAMELEANEOR - EOERAETERTLL
W RELEE HVHI (O M ERESF. HUHI
OBHFHAEEMNERFLER - TRAME
B, FE BCNME R = BB 1SWI(SWIZ/SNF2
FEARZ ) E ¥ TATA-& I E A 6 B8
MEBESSHEEAARMSBPRET RBEME
iRl

RERBHAINREERBENEREFLEA TS
MR EFRAESES. EREFHNREENRE
W, JL T S — R 3 A R OEL (b oK T 82 IE BT R AR
FBETEE PSS AE, MEFKMNRE
. REEN - EHEPELBEREMXBENEE
SR R PR B R E R W R AL
HEHEFREATE.

2 RS SR PR R

BEREMEASHERFEHREREHEMD,
BEHTER _FRegegsRENAmEFEY
E ST, B T 8 5 32 (k5P & 40 i 22 Rl )
FAHRAMEELERN. TR—TREENEE, & Rt
T 4 ey PR P 0 0 ML OO 5 A R S A
HE Y RMZEEFEEER. Dolly i 4 T
THEANEESG . LR B wEmms R
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e, RES AR S MR R M FEREALH T
FERE B SR EEN, B M I H9 604 40 M B (Y
MBANREET 204 . HFEHRBETHENEZETR
Fo FEHRBERARWED, BHA M 55054
MIFEEL—RIIMEETL (PRES ) BEBA
HENZ AR # (nuclear envelop breakdown, NEBD) , 3t
{4 48 Hij P 48 ( premature chromasome condensation, PCC) , ¥
Ch¥ BEREFHAMERZEHNE R (pronuclear for-
mation, PN) L B U BE K ™0, X — B 58 F AL
BAAWAF LR MY, W LER A sk EE,
WOR RGN A MO RTE — B e R S BB AR R
SRENEBD BB BT, FIREEHNEERF
17 2 68 £ 40 M 42 /Y By B 7 (maturation promoting factor,
MPF)[),

2.1 MPFESREBABIMHELRR AT ARBE N
HE ARFEYIEBARMEARTFAYNESR
MPF, 3 3% fi: B 400 B0 7 9 o9 S [ o %, 4 4k 40 B, MPF
HET G M, AR HA S e FHFHTRE,G M
Bk, HHESTEEESMRE R TR P MPFEM]
PRFRAF.EEMT KB 1 TRE,EMIHAX
EFEA. NOMBETHEALTETE MPF &5,
WEC S0 19 BB, AT A S — KRR RS o e
W', MPF 24 £ 40 M0 P 69 8 W 87, E & B Cyelin
128 B ¥ B8 (protein kinase) P34™ T 4~ ik 8 37 27 A&, 9,
Cyelin £ odel3 + ZE M/~ EHRFAH P RRE, G,
WIX Cyclin, £ G, HIFHAR. M HBED EE MM
SHARERER, PR ode2+ BETENEN
RS EFETEAR/AEA, AEFBA~4H
M, H—ERARRARERKL R RPN
FRSHESHERERESK, BETEH. Bk
HEAMBHRERPUCRE BHME SERIZHE
EHEEE . G, MaT, P R A rkiL. S Cyelin 4+3F ,
WL FRERE, FEANEZAS L FEHRL
RE G R, PU 5 Cyeln BERENEME S &
MPF, P34™ FFia ket BB H M B, IR H B & A
WiTF 4G AW 1k, AR AE A M B, B R3] 2k B B g
HEZH IR, BIARBE P4 MR T E . 8
SRR B EEEREL, F O EOEREEER
THEBBRI, Cyclin MMM, HEEAT M BHEA G
. Cyelin EFRESH MPFAEMEEEE, —H
P47 B RS B0 B PTHE L L MBI B R AR IE L I
ROdEs AHBRES BEERSE, Hi,
SHER A A A MDA, P34 (RIS L RERLIR S
EHER R, B BB R — 3R 5 SR, % 8 NEBD.PCC Fi %

BRAKTERL O FFAME A S KRB WA H
EFEBRE . MIT I 68 5 40 0 A P MPF % HEAR RS , )R
X — I A H — Bl 48 B & 1k B F (cytostatic factor, CSF)
O, LR MPF 5.
22 MPFERBEFUTMER HFREFIAAIH
TR OMI BB SRR B A NES BN Z B AR
EAEHRFERE (20 VRKEZTZHREH—T
B AH™ . EREBMREBHET, TS E S
EEEZEFLARBEE REERZE N EETT
KBBFIT. Collas™' 55 F Bk K il B F1 DNA £ 5 30 ) 7
AR, AR NHEREEBRFES
FA T T RAEBE. WL G, B S BB E LM
th.HpCcC B, Pk g2 KB RIER
TRETE SR ENEE NERFTERE
e, TEH.G HASERPEEERERENARRELS
HEmMAR, N SHEBENRafERERREN
S OATEWMEEENET. R ERERNEE
EHARBOEAREE (M )b A% &K T MPF,
FRAdt ik B 4 A L At 63 5 40 8 J5 . &F & 24 NEBD A
PCC.EH 1T DNA BEHl. G, MMt DNA M%E
H O HEBEPINEARE PN, DNA HEH KRG
SR AFERITERRAKEEOTRK; L G, B
#iEdER A DNACS S . ERERPH DNAT
HHl—WE AR, AR TIN5 N T
ML S M E ke, B S MER DNAE R
WL ET SRS REERERY . 6 HAKy
. MBI RERA R, PCC B REA TR &5
T M S £ T RO R DDA A T B (R B BN A B OF
. WA BT, BRI R AL 7E S R, T
HHESAERNY, XHE BAOARETEREEN T
BRELZEFHFERE., AMiRE AATHFENFE
{7 5B 400 B A 4 B0 O PP R o 3k, O R R R AT
B s, THEAEH THEHRERMEE.
MEHRMRE . BEBAS IR
AR A HFEN AN ET . ARENEERFIK
HiTERTA R AW, R AT A H A M
BoARABRAOEERS BRI HERE
EEHEEN. PCCH S Z4RER £ # NEBD, 7T fE
SRS EREREATES THRER S L6 FEET
R EBRF. M LI 0E R0 A g S A
B3RS, AT &R ENE RS, B
BEFLAT MBS0 S (MPF MR )ASE
AR MM AL PCC, 4 (235 G, 5.6, )
SEFEMEBER AREEEE, BB PcC Xt
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REMEEFEREHER AR REANE, B
PRI 5 00 B B 40 B N R R TR AR

:3 HESEREERARBHOHA AL bt
MPF i F A AT #8100 - 1A M T B SRS 5 2
.o MMM EEESE A G HEAMNETE
. G, BIHIRE B 56 46 P M S 57 04 E 4 40 M 4 A Bt 4
HESEPHER™, 6 WM G, WHR N
A G MAREREREEF PR S, Ko,
G, HEMM b F R 4 o b, TR SR R AR, T AT RE L
G, Wi MES T @A T HEEE R EEE
H.EARtR-TRESFERESFHNTHREE., ik
ML T G, A R ELN, BT
i, B H AR 2 RIR 28 36 BR JL Ak 27 4 A R 3K
BrEEERS" BEEHE ARG 5% N
& (G, 5 G, 3 ), T RHER BT RIS AR AL TE G,
BITTHRE. A% T o, T o 40 B 7 1k 4 B R i a5t
MRS — T HAMER™  Hh cp2s R G,
G, BAIFIARFE B S 45 4 T 20 M R 3 0 4 e
B4 .

SHILC, BIM MR HAME Mm-S MER &
AEIERZTF™ . F 8O K 508401 - MPF 897K F
£ . F&H M PCC B NEBD, Wi 7] 8 % 5 4 & i th
Byl M, Campbel™ Z42 W LI T 7 £ 04
kB L ERSHERYER .~ ERLETF G &
G, HA A M it A B T, R ER MPF K OF i B B0 B
MM, HEE TR -8, X R E N L&
&4k T M A9 00 £F 24 M, 33 i 0N R S0 B 1k 5 T W
A TRERE B TEE. BERE Zho™
SR RS MRS AR R R R, BT G
MESHIMESH FHBM. Ono™ FH MBI R B BET
AR AR T wEME N A% M R
SRR FIPE TR R T Miyoshi™ BB M B0 E
AL FEEARRTFIER. EELEHFED
BRSPS Bt A T LR R R, i
87 H §i1 69 % {45 55 A7 44 08 Ak 40 B R R B A IR T R
EARH,

SRR AEEEERFENNER T T RE
BIER A BR B 1 3 0 100 3 1 e B TR A A B BL DNA B
EHREMEEMBEHF LB EIHPRETE.
MPFMMEH BRI TH - S HE, HEAEMNBRERF
P ERFERTLHN BRAFERATRHEANE
BULBEASAE. ERANSHEBHNREES
it —man,
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